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de W2NSD/1 


The other day an amateur stopped by for 
a short visit to 73 headquarters and men¬ 
tioned that he had been conducting an in¬ 
vestigation of our bands and had discovered 
that many of the contacts that were going 
on seemed to be rather pointless. Frankly I 
have to admit that this is not the first time 
that I’ve heard rumors about this. 

When something like this develops to the 
point where we become aware of it here at 
73 we like to see what we can do to correct 
it before it turns into a trend and the ARRL 
requests the FCC to legislate against it. 

The first step, obviously, was to conduct 
a survey and try to find out the extent of the 
incipient trouble. The entire 73 staff was 
pressed into service on an intensive investiga¬ 
tion of our bands. I am happy to report that 
our figures show that only about 98.7% of 
the contacts on the amateur bands are dull 
and boring both to the participants and the 
non-participating listeners. This was an en¬ 
couraging discovery since first estimates had 
placed the figure somewhere over 99.3%. 

A well known amateur psychiatrist was 
consulted and he pointed out that even 
though the contacts are obviously almost 
totally without content that they fulfill a 
basic need to communicate and thus do 
serve to satisfy a subconscious need. He went 
on to say that the vacuity of the contacts 
seems to eventually become evident to the 
participants on some level of awareness and 
that this has a strong tendency to decrease 
their activity, eventually terminating their 
amateur activities completely. After a few 
years of freedom from the deadening dull¬ 
ness of the average radio contacts many 
amateurs, driven by the subconscious need 
to communicate, find themselves getting 
back into their old hobby. The pattern re¬ 
peats itself. 

Pressed for some explanation for the dull¬ 
ness of contacts, our psychiatrist friend re¬ 
vealed that this results from a common but 
little-noticed phenomenon: mike fright. In 
the case of the CW operator it might be 
called key fright. It is a manifestation of the 
broadcast radio obsession against having any 
dead air. The operator is so afraid that he 
will not be able to think of something to talk 


about that he is actually unable to think of 
something to talk about. To fill in the time 
he does the obvious thing, he recites a list 
of the equipment that he is using and dis¬ 
cusses the weather. Then, with a great sigh 
of relief, he turns it over to the other fel¬ 
low. The other chap does exactly the same, 
leaving operator number one with nothing 
whatever to comment on and the prospect 
of either sitting there with his transmitter 
on trying to think of something to talk 
about or else asking for a QSL and signing 
off. 

The pattern, which apparently had its 
roots in the early days of amateur radio, may 
just possibly be broken. Perhaps it is worth 
a try. Actually the difficulty isn’t all that 
different from the everyday efforts we make 
to communicate with people in our business 
and family worlds. Cocktail parties can be 
murder if you don’t know some secrets for 
getting people to talk. Despite articles in the 
Reader’s Digest and in many books telling us 
that the way to open any conversation is to 
merely get the other fellow to talk about 
himself, we seem to forget this basic rule. 
I’ve tried this on the air many times and it 
has seldom failed to open up an interesting 
QSO. I ask about the line of work and any 
other interests or hobbies . . . and the lid 
is off. Of course this means that you have to 
be good at listening. If you have a good set 
of your own interests the chances are that 
you will find a common subject that you can 
hash over with enjoyment. If not, then per¬ 
haps you can get your contact to tell you 
about somebody he knows that interests you. 

Still, this is a hap-hazard system. Perhaps 
it can be developed a bit into something less 
chancy. Wouldn’t it be nice if you could dial 
a frequency and find fellows there that share 
your interests? Ham pilots seem to enjoy 
swapping stories with other pilots when they 
chance to get together on the air. How about 
setting up a “net” frequency of pilots? 

There are thousands of ham boaters, stink¬ 
pot and windy types. Some like houseboats, 
some water ski, some skin dive, some race. 

(Turn to pg. 104) 


4 


73 MAGAZINE 



The Suppressor Compressor 

The Neglected Grid 


We hams, just like most people, are 
prone to be creatures of habit. To illustrate 
my own personal groove, consider the pen¬ 
tode, a tube with three lovely grids plus 
other assorted parts. All my life I have fed 
a signal into the control grid, tied the 
screen to some B plus point and consigned 
the suppressor to ground or the top of the 
cathode bias resistor. There came the day 
when the painful process of thinking turned 
me out from my rut of indifference with in¬ 
teresting results. I knew from past tinkering 
that the screen was useful to control low fre¬ 
quency response in modulators and the like 
via the selective bypassing route. This in 
itself was perhaps the beginning of shrugging 
off old devil habit as the approach was a 
change from bypassing the screen and for¬ 
getting it. I decided to explore the person¬ 
ality of the suppressor and thereby hangs 
the tale. 

The junk box supplied a small chassis 
with three octal sockets, to serve as a bread¬ 
board. The tube locker provided a 6SJ7 as 
the available pentode with the suppressor 
coming out to its own pin rather than being 
internally connected to some other element. 
As a jumping off point, I wired up the 
tube with average parts values for the tube 
used as an audio voltage amplifier as shown 
in Fig. 1. 



Fig. 1. Basic circuit of the Compressor, showing 
how a DC control voltage is applied to the sup¬ 
pressor grid to control tube gain. 

Naturally the 22K volt battery and the 
pot across it are not what you expect to 
find the well dressed voltage amplifier wear¬ 
ing but they were necessary to get some idea 
of what the suppressor characteristics would 
be. Increasing negative voltage on the sup- 


Allan S. Joffe W3KBM 
531 E. Durham St. 
Phila., Penna. 19119 



Fig. 2. This arrangement would be appropriate for 
remote control of audio gain. It has an effective 
control range of better than 20 db. 


pressor brought to light one of those self 
evident truths “we all know”. As the sup¬ 
pressor went more negative the plate volt¬ 
age rose and the screen voltage fell. A 
little cogitating on the location of the sup¬ 
pressor, between the screen and the plate 
explains the foregoing. As the negative sup¬ 
pressor shuts off the electron stream to the 
plate, the screen becomes the dominant at¬ 
tractor, its current goes up and the volt¬ 
age drop through the screen resistor goes 
up. Ergo! Since the project now showed 
promise of improving my education I forged 
on. The next addition was to be a triode 
amplifier following the pentode stage so 
that I could get enough voltage, signal wise, 
to use my db meter. With the addition of 
a 6J5 triode the circuit now looked like 
Fig. 2. 

Feeding a 1 kHz signal into the input, 
the output was set at ten volts. If we can 
believe the attenuator of my audio gen¬ 
erator it took about 8 millivolts input to 
produce the ten volts output which seems 
about reasonable from past experience. This 
overall gain figure was produced with the 
6SJ7 suppressor at ground potential. The 
negative potential on the suppressor was 
now increased in two volt steps and the 
effect on the output was noted and recorded 
for posterity in Fig. 3 

At this juncture in the proceedings it 
was about time to decide what I was build¬ 
ing and where it was going. An electronic 
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Output dB 
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-20 

-13 


-22 
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Control characteristics 

of the 

circuit 


Fig. 3. Control characteristics of the circuit of 
Fig. 2. Remember to include a switch in the bat¬ 
tery circuit to increase battery life. 


primitive giving birth to a brain child can 
swing in many directions but the vine I 
grabbed led down the road marked “Audio 
Compressor”. To quote from the Good Book, 
“You can derive a voltage from the audio 
signal and apply it to a suitable electrode 
in such a manner that the output signal 
will stay within proscribed limits when the 
input signal varies within reasonable limits”. 
I felt that the suppressor grid would be a 
great “control electrode” and now all I had 
to do was derive a control voltage from 
the audio signal. If all the ideas I rejected 
to derive the control signal were detailed 
this article would rival Gone Wih The 
Wind in length. Naturally I realized the 
control signal needed would have to be dc 
in nature for simplicity and to avoid phase 
shift and feedback troubles associated with 
ac control signals. This led to the implica¬ 
tion that I would need some sort of rec¬ 
tifier circuit but one with gain, if you please. 
The philosophy (a term meaning knowl¬ 
edge gained through hindsight) behind this 
decision was reached upon concluding the 
following. 

A—the unit already had two tubes, and 
I am fond of even numbers. 

B—I planned to pad the output of the 
little wonder down so it would feed 
proper level into existing mike gain 
stages, so high level signal voltages 
would not be available to me without 
tapping into the high level audio stages 
that followed the regular mike inputs. 
This was too cumbersome an approach 
so the control voltage had to be de¬ 
rived from the circuit as it now stood. 



Fig. 4. An audio voltage-quadrupler circuit to de¬ 
velop the fedback control voltage in voltage com¬ 
pressor applications. It will offer a fast attack and 
slow decay. 


C—Referring to the chart of Suppressor 
Bias versus Audio output (Fig. 3) in¬ 
dicated a need for up to 20 volts of 
control signal. 

Since the 6J5 very easily provided in ex¬ 
cess of ten clean volts of signal, I decided 
to use one of the standard voltage multi¬ 
plying rectifier circuits, winding up finally 
with a voltage quadrupler as shown in Fig. 
4. The choice of the quadrupler was made 
so that the voltage needed could be ob¬ 
tained at the same time that a reasonable 
amount of isolation could be put between 
the 6J5 plate circuit and the rectifier cir¬ 
cuit to avoid lousing up the audio because 
of varying loading produced by the rectifier 
over the ac cycle and to avoid feeding 
any generated audio harmonics produced by 
the rectifiers presence to the following aduio 
stages. The 3300 ohm resistor and the 0.1 
mF blocking condenser feeding the audio 
from the 6J5 plate to the voltage quadrupler 
was determined experimentally to be a fair 
compromise between isolation as discussed 
and attaining the needed control voltage. 

Fig. 4 shows the interesting fact that 
three of the voltage multipier condensers 
are small (0.05 mF) but that the output 
condenser is, by comparison, a fair sized 
electrolytic (6 mF) These values were chosen 
so that the quadrupler would quadruple, but 
the output voltage rate of decay would be 
rather completely under the control of the 
150 K resistor shunted across the 6 mF out¬ 
put condenser. 

Regretably, no epic dealing with an aduio 
compressor can fully bypass a small discus¬ 
sion of attack time (the speed at which the 
unit takes hold and compresses) and re¬ 
lease or decay time (the time interval re¬ 
quired to restore steady state circuit con¬ 
ditions when a good sized peak has become 
history). I candidly admit that I don’t know 
the attack time of this little gem but bland¬ 
ly state that whatever it is, I must be doing 
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Fig. 5. The complete compressor circuit, with the 
quadrupler circuit replaced by the three-terminal 
box labeled “quad.’' 


something right from the way it sounds in 
use. 

The release time is easier to come by as 
you can readily time the decay of the con¬ 
trol voltage by monitoring same with a 
VTVM and clocking the time of fall after 
hitting the input with a heavy “woof”. The 
specified values give a release time of about 
2J» seconds which works out well in prac¬ 
tice for voice communication. 

Fig. 5 gathers up all the pieces into the 
finished schematic of the practical function¬ 
ing unit. For my own personal use (to feed 
my Gonset G-50) I used the output con¬ 
trol circuit shown. There is no input gain 
control as the microphone used gives about 
30 millivolts on close talking peaks, (a 100 
millivolt signal will not overload the com¬ 
pressor or cause distortion). The audio to 
the G-50 is set by the output control on the 
compressor, which means that in normal use 
the compressor input is running wide open. 

The Tabular data in Fig. 6 is quite in¬ 
teresting. It shows the relationship between 
specific values of input signal, the resulting 
audio developed across the 6J5 plate load 
and the corresponding values of dc control 
voltage developed for application to the 
suppressor grid. 

Notice that a change in input signal of 
20 db (the range from 1 millivolt to 10 
millivolts) gives an output change of about 
13 db or a compression of about 7 db. If 
we push the input signal up to 30 milli¬ 
volts (about 29.5 db over tbe reference 1 
millivolt) then there is an effective com¬ 
pression of about 13 db. A 100 millivolt 
signal was applied experimentally with a 
recorded compression of some 21 db. The 
output as viewed on a scope was as clean 
as the signal produced by a 10 millivolt in¬ 
put signal. 

Some parting thoughts in retrospect. Like 
most hams, my shack is not loaded with 
expensive test gear. The measuring equip- 


Millivolts 

Volts 

Control 

Input 

Out 

Volts 

1 

0.9 

1.9 

2 

1.5 

4.0 

3 

2.1 

5.5 

4 

2.6 

6.8 

5 

3.1 

8.0 

6 

3.5 

9.2 

7 

3.9 

10.1 

8 

4.2 

11.0 

9 

4.4 

11.5 

10 

4.6 

12.0 

15 

5.6 

14.5 

20 

6.2 

16.0 

25 

6.5 

17.0 

30 

6.8 

17.5 

35 

6.9 

18.0 

40 

7.1 

18.2 

45 

7.2 

19.0 


Fig. 6. For an input voltage variation of 45:1, the 
output varies by 8:1. Use the control voltage read¬ 
ings to check the operation of your own circuit. 


ment used was a Heath Audio VTVM, a 
standard 20,000 ohms per volt multimeter 
and an RCA Jr. Voltohmyst plus an or¬ 
dinary 5 inch service type scope. Half¬ 
way through the first set of measurements 
I bad the inspiration to see if the three 
meters involved agreed one with the other. 
Needless to say they did not and the work 
was stopped cold until they were shaped 
up. (How do your meters stack up for agree¬ 
ment?) Since my mill is an old one con¬ 
structed before superlatives were invented 
I have nowhere stated that the subject of 
this article was “the best” or the living end. 

As a matter of fact, after this project 
came to a satisfactory conclusion subsequent 
mental modifications suggested themselves 
and just beg for somebody to try them out. 
The thought was that the 6J5 could be 
replaced with a dual triode. One half would 
be nothing but the audio channel and the 
other half just the amplifier for the con¬ 
trol voltage section. This would eliminate 
the RC isolation network across the present 
audio plate load and a point of possible 
distortion. A pot could be placed in the grid 
of the control amplifier triode to give easy 
control of compression if this were desired. 

. . AV3KBM 
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Putting the HW-12 
on 160 Meters 



Carrier oscillator and heterodyne 
oscillator mixer 

The SSB signal in the HW-12 is gen¬ 
erated at 2.3 MHz and mixes with the 1.5-1.7 
MHz VFO signal to get 3.8-4.0 MHz. 
After changing the VFO cathode follower, 
V14-6BE6 to a heterodyne oscillator mixer, 
the 1.5-1.7 MHz VFO mixes with the 2.6 
MHz crystal oscillator. The output of the V14 
Mixer is 4.1-4.3 MHz. When transmitting, 
the 2.3 MHz SSB signal is mixed with the 
4.1-4.3 MHz in the V4-6AU6 xmtr mixer 
producing 1.8-2.0 MHz. When receiving, 
the incoming 1.8-2.0 MHz mixes with the 
4.1-4.3 MHz from the V14 stage producing 
the if of 2.3 MHz. This conversion to 160 
meters inverts the SSB signal. If we didn't 
change the crystal in the V11B-M12AT7 car¬ 
rier oscillator stage, the converted HW-12 
would respond only to upper sideband sig¬ 
nals. This is easily remedied by changing 
the V11B stage crystal from 2306.7 kHz to 
2303.3 kHz and the modified unit will re¬ 
spond to lower sideband (LSB) signals, both 
transmitting and receiving. 


Transmitter driver and receiver rf 

Modification of this part of the HW-12 
only involves changing the L2-DRIVER 
GRID and L3-DRIVER PLATE coils. These 
coils also serve as rf stage coils in the receive 
mode. The coils are removed and modified, 
and then re-installed. 

Transmitter pi-net 

This portion of the modification affects 
only the transmitter section. The Pi-network 
tank variable C65, capacitors C66 and C67 
(68 pf each), tank coil L4, and loading 
capacitor C77 are removed and their 160 
meter equivalents are installed. 

Whether you obtained your HW-12 new 
or used, the 160 meter modification should 
not be undertaken without reference to the 
Assembly Manual supplied with the kit. Not 
only is the manual helpful during the proc¬ 
ess of the modification, but it should be 
used to check the performance and align¬ 
ment of the HW-12. 

It is strongly suggested that time be taken 
before modification to measure and make 
a written record of voltages. Reference is 
particularly made to Figure 12 on page 52 
and Figure 13 on page 53 of the HW-12 
manual. Before the actual modification is 
started, make sure that the HW-12 per¬ 
forms normally on 3.8-4.0 MHz. This could 
very well save time and headaches later. 

Parts needed for 160 meter modification 

Besides the HW-12 and it’s power supply, 
the following lists of parts is required for the 
160 meter modification: (One of each re¬ 
quired, unless otherwise specified) 

2303.3 kHz crystal. Heath 404-196 

80 Meter Driver Grid Coil, Heath 40-516 

33 pF mica or ceramic capacitor 

47 pF disc capacitor 

56 pF, 4kv disc capacitor 

100 pF disc capacitor 
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220 pF, 4kv disc capacitor 

2000 pF (.002 mF), 500 volt mica capac¬ 
itor 

,02 mF disc capacitor 

150-ohm, Vz watt, 10% resistor 

1000-ohm, 34 watt, 10% resistor 

22K, 34 watt, 10% resistor 

1 mH rf choke 

B&W Miniductor 3019 (see text) 

Hammarlund MC-140-S transmitting vari¬ 
able 

2610.0 kHz crystal, JAN Crystals (HC6/U 
holder) 

Also, a small quantity of small size wire 
suitable for rewinding coils L2 and L3 is 
required. Sizes between #30 and #36 is 
suggested. The winding from an old 2.5 mH 
rf choke or a broadcast oscillator coil may be 
used. If it is decided that total coverage of 
the 160 meter band will not be used for 
transmitting, then the new 140 pF variable 
capacitor will not be required. The present 
final tank capacitor C65, 50-50 pF will cover 
at least one 25 kHz segment of the band. 
In this case, experimentation may be re¬ 
quired for the exact values of the capacitors 
in parallel with the final tank variable to 
cover the desired 25 kHz segment of the 
160 meter band. 

It should be noted here that the new 80 
meter Driver Grid Coil will be used for the 
Heterodyne Oscillator Mixer Coil L6 for 160 
meter operation. 

Modification 

Carrier oscillator and heterodyne mixer 

Remove the present carrier oscillator 
crystal Yl-2306.7 kHz and install the new 
crystal 2303.3 kHz. Remove the following 
parts from the V14-6BE6 VFO cathode 
follower: R140-1000, C141-310 pF, RFC- 
140-15 mH, and the jumper wire connecting 
V14-Pin 1 and Pin 7. Remove R141-47k 
and temporarily set aside for later installation. 

Locate the new 80 meter driver grid coil 
(Heath 40-516) to be modified for use as 
L6 heterodyne oscillator mixer. Remove the 
coil from the shield can and then remove 
the 390 pF capacitor. Remove one end of 
the 100 pF capacitor and coil lead from pin 
2. Remove the coil lead from pin 4 and 
solder it to pin 2. Now solder the free end 
of the 100 pF capacitor and the remaining 
coil lead to pin 4. Install a 33 pF capacitor 
between pin 2 and pin 3. Re-install the coil 


in the can and the install the completed L6 
on the printed board between V13 and V14. 
Pin 1 of L6 goes to V14-pin 5. 

See Fig. 1 for the installation of the parts 
in the het osc mixer. Double check to be 
sure of the proper location of each part be¬ 
fore installing the part. Then install the part 
and check again for possible errors! It is 
easy to make errors, especially if you’re not 
familiar with printed boards. 

Locate C142-.005 on the printed board 
and remove the lead going to VI4-pin 2. 
Connect this free end to L6- pin 2. Now lo¬ 
cate C140-310 pF and remove the lead near¬ 
est V14. Connect the free end of coaxial 
cable, and R83-3300. Install the following 
parts: R140-150, R141-47K, R144-this ca¬ 
pacitor to the junction of C142.005, 1000, 
R143-22k, C141-100 pF, C146-47 pF, 

C145.02, RFC140-lmH, and Y6-2610.0 kHz. 

Driver coils L2 and L3 

Remove L2 from the printed board and 
remove the shield can. Carefully add ap¬ 
proximately 35 turns “Scramble-wound” to 
each winding. Wind over the present wind¬ 
ing and away from the adjacent winding. 
Do not wind in the space between the pri¬ 
mary and secondary windings. Check the 
windings with an ohmmeter and then re¬ 
install in the shield can noting the position 
of the color dot. Re-install L2 on the printed 
board. 

Remove L3 from the printed board and 
remove the coil from it’s can. Remove the 
windings, noting the pin connections. Wind 
a 6-turn link to pin 2 and pin 3 in the same 
location on the form as the original winding. 
Now wind approximately 85 turns over the 
link using the “scramble-winding” method 
and connect to pin 1 and pin 4. Check with 
an ohmmeter and then re-install in the shield 
can noting the color dot. Install L3 on the 
printed board. 

Transmitter pi-net 

Remove the following parts from the 
HW-12: 80 meter tank coil L4; final tank 
capacitors C65-Variable, C66-68 pF, C67- 
68 pF; and the loading capacitor C77-1000 

PF. 

Install the new C77-2000 pF capacitor in 
place of the old C77. Install the entire B&W 
3019 Miniductor or wind 3634 turns of 
No. 16 enamel closewound on a 134-inch 
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JANUARY CLEARANCE 

RECONDITIONED HAM GEAR 

RECEIVERS 


CLEGG 


Zeus 2-A M 185 watts XMTR 

$319.00 

COLLINS 


75A4 (early Model) RCVR 

$349.00 

75S-I RCVR 

295.00 

DRAKE 


28 Q Multiplier 

$ 29.00 

Drake 2B RCVR 

179.00 

Drake 2-C RCVR 

195.00 

GALAXY 


Galaxy III 

$229.00 

Galaxy V 

319.00 

GONSET 


Gonset Comm. II 2M XCVR 

$119.00 

Comm. Ill AM XCVR 

99.00 

GSB 100 XMTR 

179.00 

HALLICRAFTERS 


SX99 RCVR 

$ 79.00 

SX9A RCVR 

129.00 

SXIIO RCVR 

99.00 

SXII5 RCVR 

3A9.00 

HT 37 XMTR 

229.00 

HAMMARLUND 


HOI40X RCVR 

$129.00 

HQ HOC RCVR 

129.00 

HQI45X RCVR 

179.00 

HQI70C RCVR 

189.00 

SPA00 RCVR 

199.00 

HEATH 


HR-20 RCVR 

$ A9.00 

MR-1 w/p.s. 

29.00 

HWI2 80 meter XCVR 

89.00 

JOHNSON 


Valiant XMTR 

$159.00 

Thunderbolt 80-I0M Linear 

2A0.00 

Ranger II XMTR 

149.00 

Ranger 1 

79.00 

NATIONAL 


NCI73 RCVR 

$ 79.00 

NCI83D RCVR 

129.00 

NCX-5 XCVR 

385.00 

NCL-2000 Linear 

385.00 

SWAN 


SWI75 XCVR 75 meters 

$129.00 

Swan 240 (75-40-20) XCVR with TCU VFO 2A9.00 
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diameter form 3-inches long. The winding 
will take up about 2-inches. Install the vari¬ 
able capacitor at the final tune location on 
the front panel. Install the fixed capacitors 
from the hot side of the variable capacitor 
to ground. The fixed capacitors are 220 pF 
and 56 pF at 4kv. Solder a lead from the 
top of coil L4 to the hot side of the tank 
capacitor combination C65-C66-C67. 


Alignment 

Follow the procedure outlined in the 
HW-12 manual for the alignment of the 
VFO dial calibration, bias setting, if am¬ 
plifier adjustment, and balanced modulator 
adjustment. 


Het OSC mixer alignment 

1. With the VFO dial set to 1.8 (3.8), 
turn the function switch to the tune position 
and the meter switch to tune operate. 

2. Adjust the upper slug of coil L6 for 
maximum output. 

3. Set the VFO dial for 2.0 (4.) and 
adjust the bottom slug of L6 for maximum 
output. 

4. Repeat steps 1, 2, and 3. If results 
are not satisfactory, try adjusting the upper 
slug at 2.0 and the bottom slug at 1.8 


Driver alignment 

1. Adjust the upper slug of driver grid 
coil L2 for maximum output at 1.8. 

2. Adjust the bottom slug of L2 for maxi¬ 
mum output at 2.0. 

3. Adjust the slug of Driver plate coil L3 
for maximum output at 1.9. 

4. Repeat the steps as necessary for the 
desired results. If flat response across the 
entire band is not obtainable, then try for 
response across the desired 100 kHz portion 
of the band. For example: adjust one slug 
of L2 at 1.8, the other slug of L2 at 1.9. 
Adjust L3 at 1.85. 

Now go back to L6 and adjust if neces¬ 
sary for response across the desired portion 
of the band. 

Gratifying reports were received on 160 
meters saying that the rig sound every bit 
as good as an unmodified unit on 75 meters. 

. . . W8FGB 
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Tuning a Parasitic Beam 


Most antenna construction articles don’t 
go into much detail on making tuning ad¬ 
justments. If you are not familiar with the 
tuning details, it can take twice as long to 
tune the beam as it took to build it. 

In spite of all the elaborate antenna de¬ 
signs which have been developed in recent 
years, the old grounded “Plumber’s Delight” 
parasitic beam remains one of the most 
popular antennas for HF and VHF bands. 
Reasonable gain can be achieved with two 
or three element beams using .1 to .15 
spacing of elements. Construction is easy 
and materials for building such a beam are 
readily available almost anywhere. It can 
be made rugged to withstand weather con¬ 
ditions and normally won’t require any 
servicing once it is properly tuned and in¬ 
stalled. Finally, with few exceptions, it pro¬ 
vides much more satisfactory performance 
than antennas made of wire elements. 

Among other advantages, we should also 
add that it is really easy to tune, both for 
forward gain and front to back, if you know 
the procedure. 

We won’t deal with construction details 
here, since those are available in handbooks, 
antenna handbooks, and in numerous ar¬ 
ticles which have appeared in ham maga¬ 
zines over the past years. Typically, these 
articles devote much time to construction 
of the beam itself, including the usual Gamma 
matching section, but only passing mention 
is made of the details of tuning adjusting 
for maximum performance. 

To the experienced antenna builder, this 
article will be of little value. However, for 
the Novice or new ham, tuning a beam can 
be a frustrating experience which requires 
an inordinate amount of time, sweat, and 
even tears. Many a beam building project 
has been abandoned at this point, or has 
simply been put into service with less than 
optimum performance. I repeat .... tuning 
a beam is easy. 


Kayla Bloom W1EMV 
P.0. Box 224 
Dublin, N.H. 03444 



Fig. 1. Equipment diagram for driven element 
matching adjustments. 

This article will deal with the single band, 
Gamma matched beam, and will show you 
how the beam can be tuned easily and quick¬ 
ly, to give you the best performance. After 
all, you are going to devote a good deal 
of time to constructing the beam, now, let’s 
get the most out of it. Don’t rush! There 
are certain pieces of equipment you will 
need to do a first class job. If you don’t 
own them, borrow them. It is also helpful 
to have one other person to assist, but it 
can be done alone. 

First, let me make one point clear. It is 
virtually impossible to achieve maximum 
forward gain and maximum front to back 
ratio on the same beam. The forward gain 
is determined primarily by the element 
spacing and the efficiency of the driven ele¬ 
ment. The front to back is determined by 
the length of directors and reflectors, al¬ 
though both are important in the case of 
forward gain. In nearly all cases a com¬ 
promise must be reached if one factor is 
not to be sacrificed. However, the follow¬ 
ing procedures will usually give the best 
results without losing too much on either 
forward gain or front to back. 

Test setup for matching adjustments 

Once the beam has been constructed ac- 
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cording to the dimensions outlined in an 
article or antenna manual, the next step 
is to adjust the matching section on the 
driven element of the beam for correct 
matching to the transmission line. It is de¬ 
sirable to make these adjustments with the 
beam in its final location, but since this is 
usually a physical impossibility, the idea is 
to get it as far above ground as is possible. 
Keep it as far away from obstructions, 
especially large metal surfaces, as you can. 
For HF beams, a tall stepladder will suffice. 

Correct matching conditions are indicated 
by obtaining the lowest SWR reading pos¬ 
sible on the coax transmission line. As shown 
in Fig. 1., the SWR meter should be lo¬ 
cated as close as possible to the antenna 
end, not the transmitter end of the trans¬ 
mission line. There are two reasons for this. 
First of all, if the transmission line has any 
appreciable losses, a false reading will oc¬ 
cur at the transmitter site and usually will 
appear better than the actual situation at 
the feed point of the antenna. Secondly, you 
will want to be in a position to observe 
the readings on the SWR meter as you are 
making the adjustments in the matching de¬ 
vice. Therefore, you will need a SWR in¬ 
dicator of one type or another. This can 
vary from a simple home-brew “Moni- 
match” which will cost pennies to construct, 
to an elaborate commercial Wattmeter 
which will cost more than pennies. Since 
we are concerned with the power getting 
to the antenna and the amount being re¬ 
flected back to the transmitter, any reliable 
SWR indicator is acceptable. 

An absolute minimum of connectors should 
be used in the coax line, including those 
used at the SWR meter. While new con¬ 
nectors usually don’t introduce significant 
loss, each one is a potential source of fu¬ 
ture problems due to corrosion, etc. There 
rarely is a need for a connector at the an¬ 
tenna feed point, and a soldered (not 
twisted) pigtail connection is best. Soldered 
pigtail connections should definitely be used 
during adjustments. 

The transmitter, or other signal source, 
must first be properly matched to the trans¬ 
mission line. A dummy load at the antenna 
end, with the SWR bridge at the transmit¬ 
ter end will confirm this match. Once the 
transmitter is tuned up with the dummy 
load, these adjustments should not be 
changed throughout the entire tuning pro¬ 


cedure. Fig. 1. shows a low pass filter at 
the transmitter end because harmonics fed 
to the antenna will cause false readings. 
Most present day transmitters have har¬ 
monic content low enough to prevent any 
problems, but some harmonics are always 
present and unless you use an expensive 
signal generator as the power source, the 
use of a low pass filter is a necessity. Most 
of the less expensive signal generators have, 
at best, a broadly tuned output circuit and 
the harmonic content can be high. 

Now what about the accuracy of the SWR 
bridge? If you were able to achieve close 
to a 1:1 ratio with the Dummy load at the 
antenna and the SWR indicator at the 
transmitter, it is reasonable to assume it is 
correctly calibrated. 


Adjusting the matching section 

Most beam of this type use the Gamma 
matching section shown in Fig. 2A, although 
the Delta match shown in Fig. 2B does have 
some advantages, and is still used in some 
construction. There are several ways to ex¬ 
plain the action of the Gamma match. One 
concept is that the loop 1-2-3-4 induces a 
voltage in antenna section 1-2 which is then 
coupled to the rest of the driven element. 
Since the loop 1-2-3-4 is not large enough 
to be resonant, its inductive reactance must 
be cancelled out by the series capacitor in 
leg 3-4. As long as legs 1-2 and 3-4 are 
reasonably closely spaced, they act similar 
to a transmission line, and no radiation oc¬ 
curs from the matching section. 

Generally the dimensions chosen for the 


GAMMA MATCH ( 
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SLIDING 
SHORT 

Fig. 2. (A) Basic form of Gamma match and (B) 
Delta match. 
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Gamma section are such that its length is 
from Mo to Me of a wavelength and the 
spacing between sections is Mo to %o of a 
wavelength with the maximum value of the 
series capacitor in pF being 7 times the 
wavelength in meters. 

The adjustment now depends upon 
whether you have built the beam from the 
dimensions given in a construction article 
in a magazine or manual, or whether it is 
an individual creation. In the first case, as¬ 
suming a series capacitor has been used in 
the Gamma match, the procedure is as fol¬ 
lows. 

1. Using a transmitter or rf signal gen¬ 
erator, excite the antenna with sufficient pow¬ 
er to obtain a reasonable indication on the 
SWR meter. 

2. Adjust the sliding short for minimum 
SWR, or at least a decrease in SWR reading. 

3. Adjust the series capacitor for mini¬ 
mum SWR reading. 

4. Go back and forth between steps 2 
and 3 to get minimum SWR indication. The 
SWR must go through a rise-dip-rise-dip 
sequence. 

5. After the minimum possible SWR in¬ 
dication has been obtained, adjust the driven 
element length (try lengthening first for 
a further reduction in SWR indication. This 
is fairly critical and on a HF beam should 
not be more than a few inches in length. 
Remember, at this point the reflector and 
director(s) should not be adjusted. 

6. Finally, double check the final SWR 
reading by going through the calibrate pro¬ 
cedures for the type of SWR meter used. 

In the case of an individually designed 
beam, where we assume dimensions are 
pretty close to “text book” specifications, 
(both spacing and element lengths) it is a 
good idea to check the frequency resonance 
of the driven element first. Where there is 
a difference in element diameter, the reso¬ 
nant frequency of the driven element may 
be far from the expected value. The Gamma 
match section may be connected in some 
temporary way and the signal source fre¬ 
quency varied to check to see that a broad 
SWR dip occurs near the desired frequency. 
Here we find a grid-dip meter to be an 
invaluable aid. With the feedline discon¬ 
nected and a few inches of wire attached 
to the feed point of the driven element and 
loosely coiled around the grid-dip meter coil, 
a pronounced dip will occur at the resonant 


frequency of the driven element. Be careful 
here, because other minor dips may occur. 
There is no point in continuing with the 
matching section adjustments until the reso¬ 
nant frequency of the driven element is es¬ 
tablished. Once this has been determined, 
the same steps should be followed as out¬ 
lined for the other version. 

If you want to eliminate the difficulties 
usually encountered by the use of a series 
capacitor in the Gamma leg, this too can 
be accomplished simply. Instead of using 
step 3 in the sequence, vary either the spac¬ 
ing between the Gamma section and the 
driven element, or vary the diameter of the 
Gamma section. This requires the patience of 
a Saint, and the SWR may never reach the 
desired 1:1. However, if you get close (1.2 
or 1.3:1) it is worthwhile to accept the ad¬ 
justment and gain the advantage of not 
having another component, way up there 
on the tower or mast, which could ultimate¬ 
ly break down and cause problems. 

The Delta match is appealing because of 
its simplicity, but it can prove more difficult 
to adjust. It is possible to simply use the 
center conductor of the transmission line on 
the Delta match leg. The dimensions shown 
in Fig. 2B should be considered to be ap¬ 
proximate and merely as a crude starting 
point. Once the driven element has been 
adjusted for resonant frequency, the adjust¬ 
ment of the Delta match follows much the 
same procedure as that for the Gamma 
match. Instead of adjusting matching sec¬ 
tion length and spacing, however, dimension 
A and B of Fig. 2B are adjusted for minimum 
SWR. The procedure is time consuming and 
tedious, however, and spare coaxial cable 
should be allowed in the event that, on the 
first try, too much of the center conductor 
is cut away. On the other hand, the end 
result is an extremely simple, highly reliable 
feed system. 

Adjusting the parasitic elements 

These adjustments don’t necessarily have 
to be made. Most beams, when cut to “text 
book” dimensions, will perform well. How¬ 
ever, there is always the goal of producing 
the last db of possible performance from a 
beam. If properly constructed in the same 
manner, and of the same materials, there is 
every likelihood that the proper frequency 
relationship will be retained. The reflector 
should be 5 % longer than the driven ele- 
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mcnt, and the director should be 4% short¬ 
er. Each additional director should be made 
successively 4% shorter until the third di¬ 
rector element when the length remains con¬ 
stant for any additional elements. 

Here we get into the compromise situa¬ 
tion between forward gain and front to back 
ratio. This, of course, depends on the in¬ 
dividual's wishes in the matter. In some 
areas of the country the front to back is 
less important than in others. Forward gain 
is the prime factor. In others, the curtain 
of signals coming in from the back of the 
beam, may make the difference in hearing 
a DX station and not hearing him. Having 
lived in Hawaii, Colorado, and now the East 
Coast, there are three sets of circumstances 
and my beam tuning has changed with the 
circumstances. 

In Hawaii, there was little QRM from 
the West, but an iron curtain of Western 
U.S. stations to the East. There, forward 
gain was important. In Colorado, where QRM 
came from both East and West, front to 
back ratio was important if I wanted to 
hear the incoming signals. Here in the East, 
I find a compromise situation must be 
achieved. The individual will have to make 


his own decision as to this approach to ef¬ 
ficiency. In many cases, the loss of a db 
or two in forward gain is worth the added 
attentuation of signals coming in off the 
back of the beam. 

Tuning for maximum forward gain 

A field strength meter is placed at least 
two full wavelengths directly in front of the 
director’s path. A short horizontal dipole 
connected to the field strength meter is best, 
but a vertical antenna will work reasonably 
well in these measurements. The beam is 
excited and a reading taken. Here is where 
the second person can be utilized to take 
the readings. However, I have found good 
results using a pair of good binoculars or 
even a telescope to make the readings alone. 
A telescope allows readings from a greater 
distance, but at two wavelengths, binocu¬ 
lars will do well. The meter should be iso¬ 
lated from reflecting surfaces and should 
not be held by another person. After an 
initial setting is obtained, the meter adjust¬ 
ments should not be changed. The beam’s 
reflector and/or directors should slowly be 
changed in length for maximum indication 
on the meter. These adjustments will be 








broad, but should show a definite rise and 
fall in the meter reading with changes in 
length. Continue this process until maximum 
field strength readings are obtained. 

Tuning for maximum front to back ratio 

To achieve maximum front to back ratio, 
follow the same procedures described for 
forward gain, hut have the reflector ele¬ 
ment facing the field strength meter. The 
reflector element should be adjusted for a 
minimum dip on the field strength meter. 
This dip should be quite sharp as small 
changes are made on the reflector length. 
The director should be then adjusted for a 
null on the field strength indicator. This 
adjustment will be much broader than that 
of the reflector. 

A compromise between forward gain and 
front to back ratio can only be made with 
a three element (or larger) beam, and re¬ 
quires a combination of the previous pro¬ 
cedures. Basically, the directors are first ad¬ 
justed for maximum forward gain (first 
adjusting the director nearest the driven 
element) then the beam is turned 180° and 
the reflector is adjusted for minimum field 
strength reading. The director(s) is not re¬ 
adjusted. 

In all these adjustments, low power should 
be used not only to reduce the physical 


problem of rf “tingles” and/or possible 
burns, but to reduce the QRM radiated on 
the given band. Use only the amount of 
power required to produce adequate read¬ 
ings. If working alone, it would be wise to 
locate the transmitter or signal source where 
it can be kept under control at all times. 

After all these adjustments have been 
made, it is a good idea to check the driven 
element SWR again, especially if the trans¬ 
mission line has been removed from the 
beam at any time. Unless the parasitic ele¬ 
ments have been changed drastically, there 
should be no significant change in SWR. It 
may have improved somewhat in the proc¬ 
ess. However, a final check is in order be¬ 
fore removing the test equipment and per¬ 
manently installing the beam at the top of 
the tower. 

One final word. I have found it to be 
more successful in the tuning of the driven 
element to remove it from the beam and 
isolate it for the initial tuning. Make be¬ 
lieve you have a dipole antenna and tune 
it as if it were the only antenna you were 
going to use. Then reassemble it on the 
boom and make the other tests. This is 
minor, I assure you, but if you are looking 
for that last db of efficiency, it can mean 
a JND (just noticeable difference). 

. . . W1EMV 
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Does Your Linear Need Help? 



Mockup of the modification. Plate supply ground 
return contains a 5000 ohm resistor, shunted by the 
normally closed relay contacts. 


Has your linear started blowing fuses 
when you turn the plate switch on to tune 
up? Or maybe the mercury-vapor tubes in¬ 
side are frequently flashing a bright bluish- 
purple? Could be you have heard a dis¬ 
turbing “thump” from the power transform¬ 
er as well! 

You may know about a cold pill to cure 
wheezing, sneezing, and assorted miseries, 
but would you believe one simple modifica¬ 
tion to your rig can end fuse blowing, tube 
flashing, and transformer thumping all at 
once? 

These troubles may start as you turn on 
the plate switch of the linear if the sine 
wave of the alternating supply is almost to 
a peak. This causes the rectifiers to send 
an enormous inrush of direct current to the 
starved filter capacitors. Even if a fuse 
doesn’t blow, this surge won’t do the mer¬ 
cury vapor tubes a bit of good. And the 
jarring thump of the transformer may 
shake you up so much that you miss that 
choice DX station who just called CQ on 
the frequency where you’re listening. 

The filter in my factory-built linear con¬ 
sisted of six 100 capacitors in series with 
equalizing resistors across each one. I merely 
opened the low potential lead from the 


grounded center-tap of the plate transform¬ 
er and inserted a 5000 ohm, 20 watt re¬ 
sistor in series. Then I connected a relay 
with normally-closed contacts in parallel 
with the resistor with a jumper to short 
circuit it. The primary coil of the relay is 
operated by a toggle switch mounted on 
the front panel. The 120 volts ac for this 
is picked up where the line enters the cab¬ 
inet and is protected by the unit fuse, of 
course. The 5000 ohm resistor is perman¬ 
ently wired in the circuit. Whether the re¬ 
lay is energized or not, there is no time 
when the center-tap of the plate power 
transformer is open. Be sure your relay is 
wired in this manner. 

When the fialment switch is closed, the 
mercury vapors heat; then, the modification 
switch is closed, and the relay removes the 
short circuit from the 5000 ohm resistor. 
When plate power is turned on, this ex¬ 
tra resistance allows the filter capacitors 
to charge more slowly. You will notice a 
momentary brightening of the mercury va¬ 
por tubes but no flash, no thump, and no 
blown fuse. 

After opening the modification switch, 
you’re all set to call and work that DX 
station, so get after it! 

. . .W9VEY 


SWINGING 



Fig. 1. Modification shown within dashed lines 
prevents quick inrush of charging current to ca¬ 
pacitors. This reduces strain on fuses and mercury 
vapor rectifiers. Also good for semi-conductor rec¬ 
tifiers. 
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Some Thoughts on 
Voltage Control 


Murray Ronald VElRE 
Box 974 

Brandon, Manitoba 
Canada 



SERIES 



phase) 8 


(OUT OF 
PHASE) 




VECTOR FORM ULA 
v out = V lin*t" V **ri«« 


Fig. 1 Boost/Buck system of voltage control. VI 
and Vs must be of same frequency sine-wave 
output to preserve. 


regulators for field day use, the series volt¬ 
age being derived from a step-down trans¬ 
former whose primary is paralleled with the 
ac line voltage. Fig. 3 shows such a system. 
Since the phase shift across the transformer 
is 180 degrees (or nearly so) the series 
voltage can be made to boost or to buck 
the input voltage with a reversal of either 
the primary or secondary transformer leads. 
For the in-phase case the vectorial addition 
of Fig. 1 becomes simple addition; and for 
the out-of-phase case the resultant voltage 
is the difference of the other two. 

The system illustrated in Fig. 2 involves 
changes in the magnetic flux densities of 
the transformer core. This method may be 


An earlier article 1 by Jim Kyle, concerning 
adjustment of an ac line voltage by the 
“Boost/Buck” system, prompted some further 
thought and experimentation along a simi¬ 
lar line. Although the underlying theory of 
the system described by Kyle simply in¬ 
volves vectorial addition of two ac voltages 
of the same frequency, there is some ten¬ 
dency to confuse it with the system of 
Fig. 2. The boost-buck system explained in 
Fig. 1 is often used in small line voltage 


i-1 



Fig. 3. Practical “Boost/Buck” manual voltage con 
troll er. 



Fig. 2. The “Series-Aiding/Series-Opposing” sys¬ 
tem. 


used to vary the output voltage of a de 
supply of the transformer type. Basically 
then, if a secondary winding is connected 
with the transformer primary in “series- 
aiding” the flux density due to the primary- 
current tends to be greater. This translates 
into increased voltage induced in any other 
windings. Conversely-, the flux density- would 
decrease should the two windings be con¬ 
nected in a “series-opposing” fashion. Fig. 5 
diagrams a dc power supply which employs 
this technique. 
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Fig. 4. Variable “Boost/Buck ” system with neon 
bulb indicator. Adjust R so that bulb fires at de¬ 
sired voltage setting. 

These methods of voltage control are very 
desirable in cases where load requirements 
are variable. They are much preferable to 
a series dropping resistor since, not only 
can they adjust up or down, they consume 
very little real power and only slightly affect 
voltage regulation. 

Reference 

I Kyle, An A.C Tailbox, 73. October 1966. 
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Fig. 5. Flexible dc plate supply using a TV power transformer with multiple filament windings. 
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Solid State Monitoring 

Or . . . Here's Looking at You! 



The Heathkit Model SB-610 Monitor Scope 
is a convenient instrument for use with an 
amateur radio station to monitor “on-the- 
air” signals. It can also be used to monitor 
radio signals from other stations when used 
in conjunction with a receiver ... or so 
says the Heath instrument manual. And the 
statement is certainly true; also, as easily 
accomplished as the manual indicates when 
the application is to a vacuum tube receiver’s 
if strip. Try it with a solid state receiver 
or transceiver, and the cheese gets a little 
more binding, as they say! 

Conventionally, receiver monitoring con¬ 
nections are made to either the grid or plate 
circuit of the last if stage in the receiver, 
using the smallest value of coupling capa¬ 
citor that will give adequate pattern height. 
In this manner a portion of the signal is 
sampled and coupled through the vertical 
input jack of the scope to the vertical ampli¬ 
fier. In the cost of the SB-610 this is a 
vacuum tube stage employing a 6EW6. The 
input resistance is 100k ohms. 

When the application is to a transistorized 
if stage with its lower signal level and lower 
impedance, the resultant picture on the scope 


is totally unsatisfactory. If the attempted 
pick up is at 455 kHz if, a very simple 
and inexpensive solution lies at hand ... a 
tiny transistorized if module known as the 
8902-B, put out by the Miller coil people. 
For only $3.75 this little gem will provide 
55 dB gain. Bandwidth is 8kHz at 6 dB; 
dc requirements only 2 mils at 6 volts. 

With various manufacturers hinting at 
new solid state receivers or transceivers on 
the horizon, the 8902-B may be a very handy 
gadget to know about. Right now any owner 
of an SBE 34 or 33 transceiver who has 
ever attempted to monitor received signals 
on an SB-610 has quickly found out it just 
won’t work ... at least, not without modi¬ 
fication. But the Miller 8902-B module pro¬ 
vides a made to order solution. 

Fig. I illustrates the pre-wired circuit of 
the module and a typical application be¬ 
tween a transistorized if stage and the 
Heath Monitor Scope, using the SB-34 as 
an example. The small size of the 8902-B 
lends itself beautifully to mounting under 
the circuit board at the left rear corner of 
the chassis. (See Fig 2 for a simple method 
of mounting via a lightweight metal mount- 
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Fig. 2. Simple Mounting Method. 

ing strap clamped under the existing screw¬ 
ed in mounting feet for audio choke L-l) 
This will place the module in colse proximity 
to the pick-up point for if input as well as 
for dc power. 

Coupling to the receiver circuit is accom¬ 
plished at a point under the circuit board 
where the collector of the 456 kHz if am¬ 
plifier Q-6 is connected to the high side of 
the receive path input winding of 456 kHz 
if coupling transformer T-2. Fairly heavy 
coupling (200 pgF or so) is required if 
maximum picture height is desired. It is 
possible to obtain this however, and com- 
penusate for the detuning eect by retuning 
the slug of T-2 for maximum audio signal 
by ear ... on a received monitored signal 
... or maximum transmitter output on a 
two tone test. When you’re all through make 
sure any retuning of T-2 has not upset the 
corret setting of the carrier balance pot. 

Many of today’s transceivers (whether 
solid state or not) make use of bilateral 
stages that must do double duty, functioning 
on both receive and transmit path. This must 
be taken into consideration when attempting 
to use the Heathkit Monitor Scope. A bila¬ 
teral if stage would continue to provide a 
signal on transmit. This would be applied 
to the vertical amplifier of the SB-610, super¬ 
imposing a signal on top of the energy being 
picked up from your own transmitter for 
the monitoring of your own rf output. 

Here again the 8902-B strip provides an 
easy does it out when applied to any trans¬ 
ceiver with a keyed voltage bus on receive. 
The solid state switching of an SBE-33 or 
34 does this by providing a plus 12 volt 
bus from the collector of switching tran¬ 
sistor Q-16 in the receive mode. The same 


point is at ground potential during transit, 
effectively killing the passage of a 456 kHz 
if signal through the little Miller module. 

Terminal 7 of the 8902-B normally sup- 
plis audio output where required in receiver 
building block type applications. For the 
monitoring application described in this ar¬ 
ticle the unit is easily modified as indicated 
by the rf output lead shown in Fig. 2. A 
new terminal is created for this lead by 
bringing out a small wire from the input 
side of the diode. This may be threaded 
through a small vacant hole that exists in 
the phenolic baseboard of the module be¬ 
tween active terminals 7 and 9. 

Go ahead . . . try it. You’ll add new mean¬ 
ing to the words, “Here’s looking at you”! 

. . . W6JJD 
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4502 Abbott, Apt. 206 
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The 2 Meter Transistor 
Transmitter Plus One 


With the present popularity of both 6M 
and 2M FM, the cry for more up to date 
equipment has been heard. Here, in part, 
is the answer to that cry—a transistor 2 me¬ 
ter FM transmitter which meets all the de¬ 
sired requirements: narrow band, size, effi¬ 
ciency, power, and most of all reliability. 

The basic circuit was more or less a copy 
of the 250 mw transmitter circuit which ap¬ 
peared in the T. I. Dalcom Booklet. Un¬ 
fortunately, 250 mw is not of much use, 
that is unless you want a walkie talkie. With 
the addition of the 2N3866, a power of 2.5 
watts can be obtained without too much 
trouble. The 2.5 watts can be used to drive 
most any tube circuits in the 100 watts 
range. 

The circuit 

Basically the circuit is an oscillator fol¬ 
lowed by a phase modulator, 3 triplers and 
4 class C amplifier stages. The power sup¬ 
plies are simple series regulators from a 
common source and a standard full wave 
rectifier for the high voltage. 

The oscillator Ql is a Pierce with LI 
tuned to the oscillator frequency. The 33 pF 
capacitor from the base to ground can be 
variable for frequency adjustment. Some 
frequency pulling was noted in tuning LI. 

The phase modulator is fairly straight for¬ 
ward. Here an ordinary AM signal is com¬ 
bined with a somewhat larger unmodulated 
carrier which is shifted in phase by 90° 
from the phase of the carrier in the AM 
signal. The resultant signal then varies in 
phase with the modulation. The 6.8 pF 
capacitor produces the required 90° phase 
shift while Q2 acts as the control device. 
The two signals are added vectorially at the 
collector of Q2. About 2.0 volts RMS is all 
that is required to give ± 5 KHz deviation 
at 144 MHz. 

The next three stages of Q3, Q4, and Q5 



are triplers which are tuned to 16 MHz, 48 
MHz, and 144 MHz respectively. Q5 has 
an output of only a few mW which is then 
coupled into Q6. The output of Q6, which 
is a class C amplifier, is coupled by way of 
a 15 pF capacitor and the two 270 ohm 
resistors 1000 pF capacitors to Q7 and Q8. 
These stages have separate bias resistor and 
emitter resistor to help compensate for any 
unbalance in the dc and beta between the 
two units. The output here is around 250 
mW to 300 mW which is coupled through 
the 25 pF variable capacitor to the base of 
the 2N3866. The 2N3866 is tuned by way 
of the 30 pF variable, L7, the six inches of 
RG-58 and L 8. 

The final is a 6146 which like the other 
stages is operated class C. Neutralization is 
accomplished by use of the modified Z235. 
Series tuned circuits are used in the grid 
and the plate circuits for maximum effi¬ 
ciency. The output is around 35 watts with 
400 volts on the plate. 

The power supply shown in Fig. 2 for 
the transistor stage is full wave bridge and 
a simple series regulator using surplus 
2N1050’s or any other NPN med. power 
transistor. The plus 28 volts supply used 
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Fig. 1. Schematic diagram for the “Two meter transmitter plus one” with power supply for the transistor stage. 



















Fig. 2. Three audio preamp methods depending on the type of mike used. C is for a carbon mike, and 
either A or B may be used for a crystal mike. 


three zeners in series for a reference but 
one 28 volt zener could be used. The out¬ 
put voltage is: zener voltage—0.6 volt. The 
supply for the 6146 is a standard full wave 
with a it filter using two 40 mfd capacitors 
and a 10 Henry choke. The relay voltage 
and the bias is obtained putting the 5 and 
6 volt winding on the transformer and half 
wave voltage doubler in series. The fixed 
bias is not really high enough to hold the 
tube but is better than none at all. The re¬ 
lay K1 is used to key both the high voltage 
and low voltage to the transmitter. 

Construction 

As can be seen in the photo, no effort 
was made to make the transmitter in any 
way compact. In fact, as a general rule, the 
layout has quite a bit of room. The trans¬ 
mitter exciter is constructed on a 5 x 7 inch 
sheet of brass. The reason for using brass is 
mainly because it is easy to work with in 
mounting components and in making the 
shields. Each stage, with the exception of 
the oscillator, phase modulator, and the first 
tripler, is constructed in its own compart¬ 
ment. The use of V\ watt resistor, miniature 
chokes, and tantalum capacitor make the 
construction fairly roomy. 

As a general rule, no parts are critical, 
except in the last few stages and here only 
the chokes and the coupling capacitor val¬ 
ues, but I guess that doesn’t leave much! 
The shields are used not only as shields but 
also to give locations to make good short 
ground connectons. Johnson miniature vari¬ 
ables capacitors ( 160-130) were used 
throughout except in the base and collector 
of Q9. Here the base and collector capa¬ 
citors are midget mica trimmers (ARCO 422 
40 pF to 4 pF). The output is coupled by 
way of a six inch piece of RG-58. Here, and 
only here, is the only critical point in the 
construction of the unit. If the coax is 
longer, the ARCO Trimmer in the collector 
of Q9 may have to be a bit larger or L7 


smaller. If the final is not going to be used, 
the circuit shown in Fig. 4 can be used to 
match a 50 ohm load. As stated before 
the 33 pF capacitor from the base of Q1 
to ground can be variable so that the fre¬ 
quency can be moved somewhat. The audio 
is fed into the transmitter by way of a 
phone jack. There is no audio preamp 
shown on the circuit in Fig. 1 because it 
was unknown what type of mike would be 
used. There are three methods shown in 
Fig. 2A, B, and C any of which will work 
equally well. As to the transistors used, the 
2N708 were used here, but others were 
tried and worked about as well. The 2N708 
can be bought surplus for 2/$l from Poly 
Paks or new for only $1.32. The “silect” 
version of the 2N708 is the TIS45 which 
sells for around $.60 new. The best tran¬ 
sistor tried was the 2N2369 costing $2.40. 



Fig. 3. If the final is not going to be used, this 
circuit can be used to match a 50 ohm load. 

But the “silect” TIS48 costs only $.64. AH 
things being equal the 2N708/TIS45 seems 
to be the best for my money. The 2N3866 
is made by RCA and, to the best of my 
knowledge, it can not be bought surplus but 
is only $5.00 new. As for the transistors used 
in the audio preamplifier in Fig. 3B most 
any NPN would work with little or no dif¬ 
ference at all. The FET amplifier in Fig. 3A 
has some advantage and may be preferred, 
here again most of the bargain FET s will 
work fine. 

The 6146 final is constructed on a 4 x 7 
inch plate and the 6146 is enclosed in a 
4x4 inch box. The capacitor used in the 
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grid circuit is a Johnson Miniature (160- 
L04). The grid coil is series tuned with the 
link tightly wound over the grid coil. The 
plate circuit is also tuned with the one 
turn link in the center of the coil. The tran¬ 
sistor exciter and the 6146 final both have 
4 pin male Jones connectors mounted on 
them so each can be removed with ease. 

The power supply is mounted on an 8 x 
7 inch plate. The low voltage regulator is 
constructed on a 3 x 2 inch piece of Vector 
Board. The transistor used in the low volt¬ 
age regulator is any NPN medium power 
transistor with collector to emitter break¬ 
down voltage of 50 volts or more. A 2N1050 
was used here but any of the 2N1048, 49, 
50 can be bought for a dollar or so surplus. 
The three units are mounted on a 7 x 17 
inch chassis and a 12 pin male Jones con¬ 
nector is used for voltage output and keying. 

Tune up 

With the use of a GDO and rf indicator, 
such as a wattmeter, or wavemeter, the tune 
up is pretty simple. Never operate the tran¬ 


sistor exciter without a load.. If it is op¬ 
erated without a load the 2N3866 will be 
damaged. First tune LI until the oscillator 
starts- and shows maximum output on a 
wavemeter or a receiver. Next tune L2 
through L9 for max rf output into the watt¬ 
meter or load. These will have to be re¬ 
peaked a couple of times. The bias to the 
6146 can be removed and a 0-5 mA meter 
can be used from the 22K resistor to ground 
to indicate grid current. With all stages 
peaked the grid current should be around 
2.5 to 3.0 mA. The plate current should be 
around 150 mA at 400 volts. The screen 
voltage should be approximately 190 volts. 
The 28 volt current is around 125 mA; the 
12 volt current is around 100 mA. The out¬ 
put was measured to be 36 watts but will 
vary somewhat. No provisions were made 
for an audio preamplifier. If a carbon mike 
is used, use Fig 3C; and Fig. 3A or B for 
a crystal or ceramic mike. The unit here is 
being used on 143.950 MHz MARS. 

. . . K5WOR 
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The Yasme WorldrWide 
DX-peditions 



YASME II, symbolically displaying “DX-73” on 
its main sail. 


The YASME World-Wide DX-peditions 
have given many a ham his first contact 
with a rare country during the last decade 
and a half of amateur radio. To some ama¬ 
teurs YASME means a ship; to others it 
stands for a mysterious group of rich ama¬ 
teurs; but to the majority of the amateurs 
of the world, it stands for DX. Everyone 
who has had anything to do with YASME 
has been interested in DX—that special 
activity within the wide scope of amateur 
radio which consists basically of holding 
two-way communication with as many dif¬ 
ferent “countries” as possible. At this time, 
the top DX amateurs of the world have held 


The YASME Foundation 
P:0. Box 2025 
Castro Valley, California 


two-way communication with some 345 dif¬ 
ferent such countries. Some of the areas 
thus classified as countries consist of remote 
uninhabited islands and reefs; others are 
small countries with only one or two radio 
amateurs. A DX-pedition to such areas is 
the only way of permitting large numbers 
of hams to contact them. In addition, the 
DX-pedition serves the useful purpose of in¬ 
creasing interest and understanding of ama¬ 
teur radio in such remote areas and estab¬ 
lishes approved licensing procedures. 

From the beginning of ham radio, some 
radio amateur or group of amateurs have 
traveled to remote places specifically to set 
up a radio station so that other hams would 
have their first contact with that place. Un¬ 
til 1954, however, these trips or “DX-pedi¬ 
tions” consisted of hams who made these 
trips for a weekend or at the most for a 
fairly limited period of time. The YASME 
DX-peditions are the first DX-peditions in 
the world to make such trips on a regular, 
continuing basis. 

In 1954, a young Englishman, Danny Weil, 
built a small sailing boat in which he 
hoped to sail around the world. He named 
his boat “YASME” from a Japanese word 
meaning good luck. He had no previous sail¬ 
ing experience. He was not a radio amateur. 
He had only a small boat and a burning 
desire to conquer the world by sailing 
around it. After many difficulties, he finally 
sailed into St. Thomas, Virgin Islands, where 
he met Dick Spenceley, KV4AA. Dick talked 
Danny into becoming a ham and suggested 
to Danny that he go on a world-wide 
DX-pedition in his small boat and, at each 
rare spot visited, Danny go ashore and op¬ 
erate his amateur station. This is just what 
Danny did for the next nine years. All told, 
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he worked from 27 rare countries. During 
that period, Danny wrecked YASME I and 
YASME II and had innumerable exciting ex¬ 
periences—many of which he was lucky to 
come out of alive. 

Danny married in 1960 and after a rela¬ 
tively short period of sailing together, Dan¬ 
ny’s wife told him that he must choose the 
DX-pedition or her. Danny chose married 
life and stopped his travels. Danny wrote 
a 1,000,000-word book on his many hun¬ 
dreds of thrilling incidents such as the fol¬ 
lowing, written by Danny describing the dis¬ 
aster of YASME II which occurred immedi¬ 
ately after he departed from St. Vincent 
Islands where he had operated around the 
clock for several days as VP2SW. 

“The first grinding crash awoke me in¬ 
stantly. Massive seas broke over the stern, 
sweeping into the cockpit. For seconds 
nothing could be seen as the spray 
blinded me. The grinding and crashing 
of YASME on solid rock left me under 
no illusions as to what had happened. 
Jumping out of the cockpit, I threw the 
engine astern, opening the throttle wide. 
A mad rush along the decks to release 
the sails. As they tumbled onto the deck, 

I dashed back to the cockpit. 

The wind was dead astern, forcing 
YASME further and further onto the 
rocks. For seconds she would be afloat; 
then would come the heartrending crash 
as the mountainous seas picked her up 
and crashed her down on the unyielding 
rocks. How long she would accept this 
treatment was doubtful. I cast an anxious 
eye below, but saw no signs of water. 
Suspecting the worst, I stuck the engine 
bilge pump on, hoping I wouldn’t need 
it. 

The moon, where it had so recently 
shown peace and magnificence, now 
showed desolation and horror. Vicious 
black rocks appeared to surround YASME, 
as she founght for her life. Dead ahead 
rose a sheer cliff towering into the sky, act¬ 
ing as sentinel to its myrmidons of small 
fry. For those brief seconds I thought I 
had landed into a nightmare. 

YASME trembled as the spinning pro¬ 
peller fought with the sea and wind to 
drag her clear. The interminable crash¬ 
ing and grating as nature strove to de¬ 
stroy her almost drove me insane. All my 
hopes were tied up in the engine. 



Danny Weil operated from G7DW/mm, VP2VB, 
KZ5WD, F08AN, VR1B. VK9TW, VR4AA, 
CRIOAB, YV0AB, VP2KF. VP2AY, VP2MX, 
VP2KFA, VP2DW. VP2LW. VP2SW, VP2GDW, 
VP4DW, VP7VB, VP5VB, HK0AA, HC8VB, 
ZK1BY, ZM6AW, VR2EO. FW8DW. 


I kept looking at the rocks alongside. 
With each rise and fall of the seas, 
YASME moved an infinitesimal amount 
astern. Could it be possible she would 
get off under her own power? My body 
dripped sweat. I trembled like a leaf 
as I stood at the wheel leaning astern as 
though that alone would assist the cream¬ 
ing engine. 

The first rock slid out of sight into the 
seething spray. For those few moments, 
my hopes rose. She was coming off slowly 
but surely. Something was amiss. An un¬ 
dercurrent of fear pushed itself up into 
my feelings of elation. I glanced quickly 
astern. A mountainous sea was roaring in. 
Its high breaking crest appeared as 
jagged white teeth as it swept in to engulf 
YASME in its maw. Petrified with fear, 
I gripped the steering wheel, unable to 
take my eyes from this monster. 

Suddenly it struck. YASME rose into 
the air as though she were a matchbox. 
As it receded, she came down with her 
thirty tons dead weight. The wheel jerked 
itself from my hand. A demoniacal scream 
came from below as the gear box tore itself 
apart; then, the engine stopped. 

The rudder had been smashed and 
jammed the propeller. A deathly silence 
pervaded, broken only by the breaking 
seas as YASME was swept back onto the 
rocks. Without power or steerage, she 
was helpless and I knew her time was 
limited. 

With a superhuman effort, I threw the 
dinghy over the side. I wanted to get a 
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rope and anchor out astern to stop her 
slewing around broadside. As the dinghy 
struck the water, it was immediately 
swamped. Attempts to bail it out were 
futile. Several times I attempted to get 
into it, but the seas swept it from me. 
Within a few minutes, it started to fall 
apart, then it was gone. Only the painter 
tied to the rail and a small piece of timber 
hanging from the end proved there was 
actually a dinghy there at one time. As 
the oars floated away in the surf, my 
hopes vanished with them. 

I ran below and fired up the rig. I had 
done my best to save YASME and now it 
was time to save me. Hanging onto the 
lurching cabin door, I anxiously awaited 
the warm-up period .... the seconds 
seemed like hours. It was tuned on 7 MHz 
and the band was wide open. I snatched 
up the mike and almost passed out. The 
entire rig was alive with 110 volts and 
I was standing in a foot of water. YASME 
was holed. 

I had a choice. Drowning or electrocu¬ 
tion. YASME was taking water fast. I 
stood there fascinated. I could hear many 
of my friends talking. Any one of them 
could have organized aid in a few seconds. 
The transmitter was working and I couldn’t 
even switch it on. What an ironical posi¬ 
tion to be in! 

I hated the thought, but had to accept 
the fact that YASME was finished. I 
cursed myself for being all sorts of a fool, 



Lloyd Colvin, W6KG , and Iris Colvin, W6DOD, 
operated from KG6SZ. W6KG/KG6, KC6SZ, 
KG6SZ/KC6, KX6SZ, VRIZ, GD5ACH/W6KG, 
GD5ACI/WB6QEP, GC5ACI/WB6QEP, GC5ACH/ 
W6KG, ZB2AX, CT3AU, CT2YA. 6W8CD, 5T5KG. 
ZDSI. 9LIKG. SL2KG, TY2KG , 5V1KG, 9G1KG, 
TU2CA. (photo by EL2NA). 



Dick McKercher, W0MLY, operated from W0- 
MLY/TJ8, /TL8, /TN8, /TZ8, /TR8, TY2MY, 
5V4MY. 


but realized that recriminations wouldn’t 
help. I had to act. I had to do something 
. . . but what? 

I clambered out on deck and watched 
YASME being forced high onto the rocks. 
Every crash bit deep into my body like 
a knife being inserted and twisted. 1 
wanted to scream and pray to God. I 
wanted to jump overboard and pull her 
off with my bare hands. To stand there 
and do nothing drove me frantic and 
made me feel life just wasn’t worth liv¬ 
ing. I thought of all the work, worry and 
effort that had made the expedition. All 
of it wasted through my utter stupidity'. 

I was ready to give up. It seemed point¬ 
less to save even a tube. Without YASME, 
I was finished, and yet, it seemed so utter¬ 
ly crazy to let all that gear be lost. The 
old brain box started clicking into high 
gear, and I thought hard and fast. Mov¬ 
ing along the lurching deck to the bow, 
it appeared I could get ashore with slight 
difficulty. There were many large rocks 
partially covered which might be used as 
stepping stones to the beach. I swung 


34 


73 MAGAZINE 




over the bow, my feet fumbling for a 
foothold. With the jerking and swaying 
of the boat, coupled with surging seas, it 
proved an impossible task. I tried to pull 
myself up. My body hanging full length 
was too heavy. My strength was gone. 
I had little alternative but to drop into 
the water and hope for the best. It was 
a rough decision to make but there was 
no choice. With a prayer on my lips, I 
let go. I tried to time the drop to coincide 
with a receding sea, but nature played 
one of her dirty tricks on me and a double 
wave came in when it should have been 
going out and picked me up like a match- 
stick. For a few seconds, I was completely 
submerged as I rolled in with the wave. 
I expected to feel the cruel bite of the 
rocks any moment and knew my chances 
were 99 to 1 against survival in that 
maelstrom of angry water. Strangely 
enough, I felt nothing. My head broke 
water and I struck out shoreward, wonder¬ 
ing all the time if I was doing the right 
thing. Guess I was going to have to meet 
up with those rocks sometime and it may 
as well be now, as I was pretty weak 
and couldn’t hold out much longer. 

Seems we all get that little extra 
strength in times of need. I found myself 
a big rock and, swimming to its lea, 
managed to climb its rough sides with 
little damage other than minor abrasions. 
From this vantage point, I was able to 
make a complete survey. The actual shore 
was twenty feet from me. Timing my 
dive right, I did reach the shore O.K. 
My prayers were surely answered, and I 
thanked God to be on dry land and safe.” 
To help obtain funds to get another boat 
and new radio equipment for Danny after 
experiences such as just described, a group 
of influential hams interested in DX founded 
the YASME FOUNDATION in 1960. This 
is a nonprofit foundation and qualifies as 
an organization to which tax-deductable 
donations may be made. 

In 1962 the YASME Foundation also spon¬ 
sored a highly successful DX-pedition by 
Dick McKercher, W0MLY, to seven rare 
countries in Africa. 

The YASME DX-peditions so far men¬ 
tioned were conducted on the basis that 
amateurs worked were urged to make a 
small contribution with their QSLs to help 
defray a portion of the costs. This was, and 


still is, a highly controversial subject. Some 
amateurs feel no one in amateur radio 
should ever send money to help a DX-pedi¬ 
tion, while others feel a small donation is 
more than justified. In any case, the Direc¬ 
tors of YASME found that in order to keep 
DX-peditions such as Danny Weil’s going 
they had to put a lot of their own money 
into the Foundation. This became a dis¬ 
couraging and expensive procedure and the 
Directors decided to let the YASME Founda¬ 
tion become dormant unless someone wanted 
to pay their own way on a DX-pedition and 
let the YASME Foundation help in other 
ways than direct financial responsibility. 

In 1965, Lloyd Colvin, W6KG, and Iris 
Colvin, W6DOD, retired from business and 
went on a sustained DX-pedition under spon¬ 
sorship of the YASME Foundation. All travel 
and equipment expenses were paid by Lloyd 
and Iris, with the YASME Foundation tak¬ 
ing care of QSLing and publicity. 

During 1965, 1966, and 1967, Lloyd and 
Iris traveled around the world, primarily by 
commercial aircraft, and worked from 22 
rare countries. 

Lloyd and Iris, after some two and one- 
half years of continuous travel, have de¬ 
cided to stop doing it on a full-time basis. 
They may, however, make occasional short- 
period DX-peditions under YASME sponsor¬ 
ship. 

During the DX-peditions made by Lloyd 
and Iris, some donations have been received 
by the YASME Foundation. About half of 
the money so received has been used on 
QSLing expenses. The balance is held by 
the YASME Foundation which wishes to an¬ 
nounce to the radio amateurs of the world 
that their donations will be spent for equip¬ 
ment in accordance with the following resolu¬ 
tion passed by the Board of Directors of 
YASME: 

“IT IS RESOLVED that the Treasurer be 
authorized to purchase radio equipment 
from cash on hand and that said equip¬ 
ment will be loaned to amateurs approved 
by the Foundation who are going on 
DX-peditions, and who agree that the con¬ 
firmation cards, or QSLs issued for con¬ 
tacts with said DX-peditions will give 
printed acknowledgment to YASME 
FOUNDATION for supplying the equip¬ 
ment used, and further providing that 
said amateurs using said equipment will 
first sign a written agreement to return 
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USED MODEL 501 TV CAMERAS 



$160.00 FOB Hollis 

Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions, etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 


Used Model 501 sale priced 
$160.00 FOB Hollis 

Don’t delay. Only a ’ few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 


VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 


HATRY ELECTRONICS 

500 Ledyard St., Hartford, Conn. 06114 
(1 Block East of Wethersfield Ave. off 
Airport Rd., Rte 6) 

See CORKY, W1KXM or 
WARD, W1WRQ 

ANTENNA STUFF 


In 100 foot rolls only 

450 ohm open wire. Per 100 feet. $4.62 

300 ohm open wire. Per 100 feet. 4.29 

Standoff-Mast or Screw-In. 19 

In 100 ft. interconnected coils 

18 Copperweld. Per 100 feet.$ 1.09 

14 Copperweld. Per 100 feet. 2.74 

12 Copperweld. Per 100 feet .. 3.79 

14 Copper-So.id. Per 100 feet . 3.95 

12 Copper-Solid. Per 100 feet. 5.26 

Times T4-50 L/Loss 8 U. Per foot. 18 

Times T5-50 L/Loss 58U, Per foot. 10 

Times Solid Sheath Alumafoam in stock 
Kits with connectors 50/100 ft 


Glass Line-guy wire. Per 100 feet 500 lbs Test 3.52 
Glass line-guy wire. Per 100 feet 1000 lbs Test 5.27 


Hy-Gain Baiun. Each . 14.95 

W2AU Ba'un. Each . 12.95 

Blitz Bugs. Each . 4.95 


(Canadian Amateurs Send U.S. Funds Only) 
F.o.b. Hartford 
Please Include Postage 

• 

CONNECTICUT’S OLDEST HAM STORE 


said equipment immediately upon comple¬ 
tion of the DX-pedition in good condition, 
reasonable wear and tear excepted.” 
Anyone desiring to use such equipment 
for a DX-pedition, under the sponsorship of 
the YASME Foundation, is invited to write 
to the Foundation. 

This article would not be complete with¬ 
out paying tribute to the Directors of the 
YASME Foundation, most of whom have 
been associated with it since the early DX- 
peditions made by Danny Weil, and all of 
whom have devoted much time, energy and 
money to further DX. The present Directors 
are Danny Weil (now a U.S. citizen, living 
in Texas); Bob Vallio, W6RGG (QSL, man¬ 
ager and the hardest working man in the 
organization); Tom Taermina, WA5LES 
(publicity director and Editor of the West 
Gulf DX Bulletin); Ed Peck, W6LDD; 
Charles Biddle, W6GN; Golden Fuller, 
W8EWS; Hal Sears, K5JLQ; Jack Drudge- 
Coates, G2DC; and Dick Spenceley, KV4AA. 


SAMS Books 

People working in the electronics field 
appreciate its very great complexity, and 
usually spend some time learning more 
about the fundamentals and the technology. 
And the field is changing all the time, so 
that what is basic one year may be out¬ 
dated the next. 

Good study material is always valuable 
and may serve as a very useful advance¬ 
ment tool, also. Here is an example. Sams 
has just published a four volume set of 
hooks on transistor fundamentals. Their set 
covers the whole range from basic ideas 
(which should be reviewed, and not too 
rarely), through special circuits. 

The four books are titled Basic Semicon¬ 
ductors and Circuit Principles, Basic Tran¬ 
sistor Circuits, Electronic Equipment Cir¬ 
cuits , and finally Digital and Special Circuits. 
This arrangement is something like a large 
novel in four volumes, in which you must 
start at the beginning to understand what 
it’s all about. 

Look for these and other SAMS books 
in your local amateur radio or other elec¬ 
tronics oriented store. Or you can get them 
direct from SAMS at $4.50 each or $15.95 
for the set. 
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The LC Power Reducer 


Reducing the power output of a trans¬ 
mitter or exciter while still having it work 
into the same load conditions as under full 
power output is usually accomplished by 
means of relatively expensive resistor T 
networks. This article presents a simple LC 
network which will much more economically 
accomplish the same purpose. Its operation 
has been proved by extensive usage in the 
broadcast field for high-power transmitters. 

There are many reasons why one may 
wish to reduce the power output of a trans¬ 
mitter or exciter: for test purposes, to pro¬ 
vide the proper drive level for high-power 
linears, to reduce QRM by using only the 
power required for a QSO, etc. The circuit 
described in this article affords a simple 
method to provide almost any desired de¬ 
gree of power reduction on any single ama¬ 
teur band. Perhaps the most outstanding 
feature of the circuit is that it uses only 
one resistor—a 50 ohm unit (for 50 ohm 
coaxial lines) which may, in fact, be the 
regular station dummy load. Therefore, no 
special high-wattage, non-inductive resistors 
of odd values are necessary as with con¬ 
ventional resistor-network power reducers. 
Not only are such resistors generally expen¬ 
sive and difficult to find, but they allow 
only one fixed value of power reduction. 
Certainly, they represent a very expensive 
item when a power reducer is desired only 
for occasional test purposes. 

The circuit described in this article is 
certainly not new and no claims are made 
in that direction. Broadcasters will recognize 
the circuit as one which has frequently been 
used to reduce the output of high-power 
broadcast transmitters. It has not, however, 
received any usage by radio amateurs, 
probably because it was developed before 
the advent of high-gain, high-power linears 
required many amateurs to reduce the out¬ 
put and load conditions of the final stage 
as though the exciter were operating at full 
power output. 


Basic Circuit 

Fig. 1 shows the basic circuit of the 


John Schultz W2EEY/I 
40 Rossie St. 

Mystic, Conn. 06355 


POWER 

INPUT 



Fig. 1 Basic circuit of the LC power reducer. 

power reducer. The two reactances form a 
power divider and the ratio of their values 
determines how much of the input power 
flows into the dummy load and how much 
power flows into the output load. When the 
dummy load and the output load are both 
50 ohms, the input impedance will remain 
a constant 50 ohms regardless of which 
power reduction ratio the reactive elements 
are set up to accomplish. If the circuit is 
redrawn, as in Fig. 2, its operation may 
be clearer. At any particular frequency, the 
circuit is that of a simple voltage divider 
network. Note that since both the dummy 
load and actual load resistances are equal, 
they can actually be interchanged. This fea¬ 
ture will be found of value, as explained 
later, when reactance values which are also 
physically possible must be determined. 

Circuit Value Calculation 

The value of the dummy load resistor is 
simply equal to the value of the transmission 
line impedance being used, usually 50 or 
70 ohms. The power rating of the resistor is 
simply determined by the power reduction 
the whole circuit is desgined to achieve. If 
the output of a 500 watt transmitter is de¬ 
sired to be reduced to 50 watts, for example, 
the dummy load resistor must, naturally, 
handle the surplus 450 watts. 

The value of the reactive elements is de¬ 
termined from the following formulae (sub¬ 
stitute 70 for the 50 values shown if a 70 
ohm coaxial system is used instead of a 50 
ohm system). 
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Fig. 2 The equivalent of Fig. 1 at any particular 
frequency is a simple divider network. Both re¬ 
sistances are the same value. 


X (in series with dummy load) 
50 


V 


Pin 


ohms 


Pout 

X (in series with output load) 


III 1 

V Pout 


x 50 ohms 


Note that no signs are shown for the reac¬ 
tive values. The only criteria is that they 
be of opposite values but which one is ca¬ 
pacitive and which is inductive is not theo¬ 
retically important. An example should 
make this point clear. 

Suppose it is desired to reduce the output 
of a transmitter from 500 to 50 watts, oper¬ 
ating at 4 MHz and using 50 ohm trans¬ 
mission line. Then, 


X (dummy) 


50 


V- 


500 

"5tT 


15 ohms 


X (output) 


/500 so 

Vso- x 50 


165 ohms 


If it is desired to use a capacitive reactance 
in the dummy load leg, one looks up from 
a handbook graph the value of capacitance 
producing 15 ohms at 4 MHz (or calculated 


from the formula (pF 


1590 x 10 s 


) which 


f(Me) X 

is 3,000 pF. The output leg must then con¬ 
tain an inductive reactance of 165 ohms at 
4 MHz which is 5.4 /*H. 


LmH 


159000X 
f(MHz) ' 


If one were to reverse the reactances, 
their values have to be determined again 


(the actual capacitor and inductor cannot 
be simply exchanged). An inductor in the 
dummy load leg would have 15 ohms reac¬ 
tance and a value of 0.6 ^H. The capacitor 
in the output leg would have 165 ohms 
reactance and a value of 250 pF. The two 
circuits which result from these calculations 
and which perform exactly the same degree 
of power reduction are shown in Fig. 3. 

If the reader wants to check the calcula¬ 
tion of the reactive values, another example 
would be the reduction of the power output 
of a 100 watt transmitter to 10 watts at 
30 MHz. If a capacitor is used in the dummy 
load leg and an inductor in the output leg, 
the circuit values are 360 pF and 0.9 ^H. 
If an inductor is used in the dummy load 
leg and a capacitor in the output leg, the 
values are .08 pH and 30 pF. 



*90 PF 



Fig. 3 Both circuits shown achieve a 10 to 1 
power reduction ratio at 4 MHz. The method of 
determining the inductor and capacitor values is 
explained in the text. 


Construction 

Before a unit is constructed the reactive 
values necessary for both circuit options 
should be calculated in order to check which 
option fits parts on hand or is easier or 
cheaper to construct. For instance, if using 
new parts, the circuit of Fig. 3(B) would 
certainly be less expensive than that of 
Fig. 3(A). In the 30 MHz example given, 
the circuit option which produced an 0.9/tH 
inductor would certainly be less critical to 
construct than that producing an 0.08 jiH 
inductor. 

No special construction methods are nec¬ 
essary and the components can be enclosed 
in a standard minibox. If the inductor is 
in the output leg, its wire size need only 
be appropriate for the amount of current 
produced by the output power in a 50 ohm 
line and results in a relatively inexpensive 
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vmcoNS 

Prices and Quality have 
never been better 



The quality: brand-new Toshiba and Hitachi, 
fully guaranteed in factory-sealed cartons. 


The price: (distributor cost) 

Hitachi 7735-A vidicon... $34.50 

Toshiba 7038-H vidicon.$29-50 

Hitachi separate mesh vidicon 8507 $74.50 
Replacement vidicon for 
Sony and Panasonic 7262.$29.50 


All vidicons sold in lots of 5 (10% more for 
lesser quantities). Act today. These prices 
apply for a limited period. Write for GBC’s free 
Encyclopedia of CCTV equipment. 


GBC Closed Circuit TV Corp. 
74 Fifth Avenue. N.Y 10011 
(212)989-4433 



inductor if a large amount of input power 
is being reduced to a low value. The ca¬ 
pacitor should be a mica transmitting type 
and its minimum voltage rating can be de¬ 
termined by finding the current flowing be¬ 
cause of the power dissipated in the leg in 
which it is used and then simply determin¬ 
ing I-Xe. Normally, the voltage rating will 
be quite low for even high powers but the 
current (rf) rating of the capacitor should 
also be checked with the manufacturer’s 
rating. 

Summary 

The LC power reducer can be built and 
used in a number of versatile ways. Since 
it uses a standard dummy load resistor, it 
can be built as part of a dummy load. A 
tapped coil and variable or switched capaci¬ 
tor can be used if multi-band operation is 
desired. Or a variety of power reduction 
levels for one band, while maintaining con¬ 
stant transmitter loading, can be achieved 
using a variable inductor and capacitor. To 
achieve the same flexibility with purely re¬ 
sistor networks would require a very elabo¬ 
rate and expensive collection of switches 
and resistors indeed. . . . W2EEY 

Amphenol's Color 
Commander Generator 

Service oriented amateurs will be in¬ 
terested in Amphenol’s new color bar gen¬ 
erator. Priced at $139.50, it generates a set 
of nine assorted patterns for adjustment of 
centering, convergence, and other service 
controls of any color TV set. 

Patterns consist of a single vertical or a 
single horizontal crossbar or the two com¬ 
bined; a single center-screen dot, three color 
bars, several horizontal and vertical patterns, 
and square or dot patterns for dynamic pro¬ 
portioning and convergence adjustments. 

The Amphenol Color Commander contains 
an internal rf generator whose output is ap¬ 
plied to the receiver’s antenna terminals. 
Color sync and other circuits may be checked 
because the Color Commander uses a crystal 
oscillator with unijunction transistor count¬ 
down circuits for accuracy and stability. Op¬ 
erates from batteries or from an ae supply 
in the battery compartment. 

For additional information on their Model 
860 Color Commander, contact Amphenol 
Distributor Division, the Bunker-Ramo Cor¬ 
poration, 2875 South 25th Ave., Broadview, 
Ill. 60153. 
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Why Ham RTTY 


James L. Turrin WA8DCE 
P.O. Box 245 
New Philadelphia, 

Ohio 44663 


The symbol “F-l” on authorized emission 
charts in FCC regulations may not mean 
much to some amateurs. To others it is an 
open door to an entirely different concept 
of communications. It signifies a technology 
which is challenging enough for the most 
learned engineer, yet basically simple enough 
for the greenest neophyte. This symbol 
“F-l”, along with the symbols “A-l” and 
“A-2” authorizes amateur radio-teletype 
(commonly called RTTY) on all bands ex¬ 
cept 160 meters. 

The word “Teletype” is actually the 
trademark of the leading manufacturer of 
teleprinter machines, the Teletype Corp. 
Over the years “teletype” has come to be a 
term used synonymously with “teleprinter” 
which is the actual descriptive name of the 
machine. 

“Why Ham RTTY?”, you ask, when we 
have CW, AM and SSB available to com¬ 
municate with other amateurs in most coun¬ 
tries throughout the world. The answer is 
simple. Amateur radio, by international 
agreement is designed as a service dedicated 
to furthering communications technology all 
over the world. It is a means of bringing 
together people from all walks of life, all 
races, creeds and religions who share a com¬ 
mon interest, i.e. to communicate ideas and 
thoughts to each other. Amateur radio is 
also dedicated to furthering technical knowl¬ 
edge of many different means of communi¬ 
cation by encouraging experimenting in 
these areas. This is commonly called “ad¬ 
vancing the ‘State of the Art”’. 

Amateur radio is made up of thousands 
of hardy individuals who are looking for a 
challenge or project just a little bit more 
difficult than the one they have just been 
involved in. These are your “experimenters” 
and “builders”. These people, although not 
forsaking the old tried and proven ideas 
and modes of communication, are interested 
in new and different means of communicat¬ 
ing. It is these people who look to the dif¬ 
ferent areas of amateur activity such as 
Amateur Television. Facsimile, Slow Scan 
TV, FM, narrow band FM and Amateur 
RTTY for their enjoyment. 


For many years, commercial telephone 
and telegraph companies have used teletype 
to transmit and receive printed messages 
from point to point in the U.S. and other 
countries. Teletype is a means of transmit¬ 
ting signals through wires from one tele¬ 
type machine to another by the switching 
on and off of a dc voltage in a code pat¬ 
tern which the machine understands and 
converts to mechanical motion causing a 
type character to strike a sheet of paper 
thereby printing the message in directly 
readable form. 

Amateur radio operators saw the oppor¬ 
tunity to utilize another communication 
media when these machines came into use. 
The first problem they had to overcome was 
how to get the pulsing code signals from 
one machine to another. After trying var¬ 
ious methods which worked crudely and only 
at times, these pioneers developed the proc¬ 
ess now called “Frequency Shift Keying” 
(FSK) or F-l as termed by the FCC. 

The FSK transmitting process is basically 
this: The transmitter is on the air and trans¬ 
mitting steadily at a given frequency called 
the “mark” frequency. When the desired 
character key on the teletype keyboard is 
depressed, a motor driven mechanism pro¬ 
duces a switching off and on, in a code 
group assigned to the desired character, of 
a dc voltage. This voltage then activates an 
electronic unit which either directly or in¬ 
directly causes a reaction in the transmitter’s 
frequency generating section which shifts 
the transmitted frequency very slightly for 
a period of about 22 milliseconds. It is this 
short period of frequency shift, when trans¬ 
mitted in code groups of the proper pat¬ 
tern, carries the teletype signal over the 
air. The frequency shift may be any value 
up to 900 Hz as allowed by FCC regula¬ 
tions. The most commonly used shift is 850 
Hz although shifts as low as 170 Hz and 
160 Hz are being used occasionally. This 
shifted frequency (generating the mark fre¬ 
quency minus 850 Hz) is called the “space” 
frequency. 
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A variation of the FSK which is author¬ 
ized on high bands only (6 meters & up) 
is AFSK which means Audio Frequency 
Shift Keying. This method utilizes the con¬ 
stant carrier on action of either AM or FM 
but instead of a voice signal being trans¬ 
mitted, an audio tone of 2125 Hz is gen¬ 
erated in an audio signal generator and 
shifted by the teletype machine 850 Hz to 
a tone of 2975 Hz. This audio signal is im¬ 
pressed upon the carrier frequency in the 
same manner that a normal voice signal 
would be transmitted. This system does not 
involve changing of the basic transmitting 
frequency as does the FSK system. 

The receiving of RTTY signals requires 
receiving equipment of reasonable stability 
and selectivity. The incoming FSK signal 
is treated the same as a CW signal in that 
it is detected and changed to an audio sig¬ 
nal by the BFO control on the receiver. 
The audio output to the speaker is tapped 
and some of this signal is fed to the RTTY 
converter. The converter amplifies these sig¬ 
nals slightly and feeds the complete audio 
signal through two audio filters which only 
allow audio tones of a certain frequency 
to pass through them. These filters do not 
allow any other audio frequency to pass ex¬ 
cept the frequencies the filters are designed 
for. Usually these two audio frequencies are 
2125 Hz and 2975 Hz. The BFO on the 
receiver is tuned until the steady audio tone 
coming from the receiver is 2975 Hz (mark 
freq.). This audio tone will pass through 
the “mark” filter. The frequency shift of 
850 Hz will change the audio tone to 2125 
Hz (the “space” freq.). This tone will pass 
through the “space” filter on the converter. 
These two audio tones are then amplified 
further and one or the other becomes the 
triggering pulse for an electronic switch 
which switches off and on the dc voltage 
in the proper sequence necessary to oper¬ 
ate the teletype printing mechanism. The 
proper combination of off-on pulses of the 
dc voltage being fed to the printing unit 
then sets up the mechanical reaction nec¬ 
essary to print the proper character on the 
paper. 

The equipment involved need not be ex¬ 
pensive. In fact, by using an existing AM/ 
CW transmitter (either crystal or VFO con¬ 
trolled) and the station receiver you already 
have, you can be on the air on RTTY for 
less than the cost of most SSB transmitters 


on the market today. The teletype machine 
itself will probably be the most expensive 
investment, costing anywhere from $20.00 
and up, depending upon your source of sup¬ 
ply. The RTTY converter can be either pur¬ 
chased commercially or home brewed from 
your junk box (or your buddy’s) according 
to many schematics available today. The cost 
of this unit could run anywhere from $15.00 
and up for a home brewed unit, to nearly 
$200.00 for an exotic commercially built ver¬ 
sion. The FSK unit generally must be de¬ 
signed and built to match whatever trans¬ 
mitter you are planning on using. 

There are several good publications avail¬ 
able today which carry schematics and con¬ 
struction details of converters, FSK units 
and other handy RTTY gear. These can be 
found listed in catalogs published by most 
electronic suppliers. 

Ham RTTY is a service of high value 
in message handling and net activities. It 
is also a tremendously fascinating field 
which, as I stated before, can be challeng¬ 
ing enough for the most experienced engi¬ 
neer yet basically simple enough that the 
newest ham can understand it. 

This article was written, not to make 
RTTY experts of any of its readers, but, 
mainly to whet the readers’ appetite to want 
to learn more about this fascinating phase 
of amateur radio. Amateur RTTY has its 
problems and frustrations just like the oth¬ 
er modes but that is the real test of an 
amateur’s dedication and zeal towards the 
goal he pursues; which is to advance the 
‘State of the Art’. 

. . . WA8DCE 
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Jim Davis WBDTR 
613 N. Mt. View Place 
Fullerton, California 



Definition 

A panadaptor, or radio-frequency spec¬ 
trum analyzer, is a device which provides a 
panoramic display of the signal distribu¬ 
tion in a selected portion of the radio-fre¬ 
quency band. The display takes the form 
of a plot of amplitude versus frequency, 
usually on the screen of a cathode ray oscillo¬ 
scope. 

History 

Little work was done in the field of pano¬ 
ramic presentation of radio frequency spec¬ 
tra during the years proceeding World 
War II. However, the huge amount of orga¬ 
nized research and development work in 
the field of microwave radar performed as 
part of the war effort caused a tremendous 
expansion in radio measurement techniques 
and measuring apparatus. At the Massa¬ 
chusetts Institution of Technology' Radiation 


Laboratory, spectrum analyzers of various 
types were developed for use as test equip¬ 
ment in the design of pulsed oscillators for 
radar transmitters. 

Although this first use of the spectrum 
analyzer was quite far removed from ham 
radio, it was not long before a ham decided 
this would be an extraordinary way of mon¬ 
itoring an entire ham band at a glance. Ex¬ 
actly when the first spectrum analyzer was 
used on the ham bands is not known to the 
author. The Hallicrafters Company, however, 
produced a commercial unit shortly after 
the war in early 1946. This was known as 
their model SP-44 Skvraider Panoramic. The 
unit was not widely accepted and was gen¬ 
erally termed a worthless device and soon 
almost forgotten. The panadaptor did not 
become widely known again until 1965 when 
Heathkit introduced their Ham-scan Model 
HO-13. Today the basic operation is known 
to most all hams and some have learned to 
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Fig. 1. Block Diagram of panadaptor spectrumanalyzer. 
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Fig. 2. Frequency conversions in a Panadaptor sys¬ 
tem. 

A. Receiver rf amplifier showing broad band pass 
and four stations. 

B. Receiver local oscillator displaced 455 kHz from 
desired station. 

C. Here signal splits between receiver if and to 
panadaptor broadband input amplifier. 

D. Variable sweep width FM oscillator mix with 
signals from broadband amplifier. Those with 226 
kHz frequency difference pass on into panadaptor 
if amplifier. 

E. Panadaptor if amplifier band with sets resolu¬ 
tion of system. 

F. if signal rectified and audio components send 
to scope plates. 

G. Scope presentation shows stations as in A. 

use it to great advantage in every day 
spectrum and signal analysis. 

Operation 

A spectrum analyzer is essentially a nar¬ 
row-band superheterodyne receiver which 
is repeatedly swept in frequency over a 
selected portion of the radio-frequency band. 
At the same time, the horizontal deflection 
of the spot on a cathode ray tube moves 
in synchronism with the rf sweep. The ver¬ 
tical deflection of the spot is proportional 
to the output voltage of the receiver. The 
resultant display is a plot of amplitude ver¬ 
sus frequency over the radio-frequency band 
of interest. 

Fig. 1 illustrates a block diagram of a 
simple spectrum analyzer such as the Halli- 
crafters SP-44 and the Heathkit HO-13. 
This block diagram, of course, shows only 


the basic elements that are necessary to ex¬ 
plain the operation of the analyzer. It can 
be seen from the block diagram, the pri¬ 
mary deviation from a standard superheter¬ 
odyne receiver is the horizontal sweep oscil¬ 
lator and a cathode-ray tube readout in 
place of the speaker. A careful study' of 
this diagram and of the Frequency Con¬ 
versions diagram (See Fig. 2) should illus¬ 
trate basically how the panadaptor works. 
Fig. 3 shows some typical wave forms which 
can be expected. 

Uses 

The panadaptor is best known for its 
abilities as described above, to provide a 
panoramic display of radio signals in a selec¬ 
ted portion of the radio frequency spectrums. 
This first use is probably what caused a 
loss of interest in the device as one soon 
tires of only eavesdropping on the amateur 
bands. Only when you delve into the theory 
of the device, understand, and try to find 
new uses does it become useful. The follow¬ 
ing ideas are a few to which I have put 
mine to use: 

1. Watch the stealthy spectrum pirate. 
He is the one who slydy tunes up on 
another frequency and then slides down 
10 KHz to the frequency his buddies 
are on. You may also watch the band 
swoosher go by and track him to a 
frequency where he may finally identify 
himself. 

2. Watch for band openings on the higher 
bands. With the receiver set in the 
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TYPICAL CW WAVEFORMS - NO SWEEP WIDTH 

A * * 

IDEAL DIRTY KEY POOR PWR. MULTI-PATH 

CONTACTS SUPPLY REG. RECEPTION 

(KEY CLICKS) (OFTEN DE¬ 

SIRED BY DX 
OPERATORS) 

AM MODULATION 



Fig. 3. Typical panadaptor wave forms. 


middle of the 15, 10, or 6 meter band, 
watch for the signals to pop up. 

3. Analyze modulation of other stations. 
Decrease the sweep-width to zero and 
you have a modulation analyzing oscil¬ 
loscope. This will detect modulation 
percentage of AM and flat-topping 
of SSB. 

4. Examine any mode signal (AM, CW, 
SSB) for spurious radiations—Splatter or 
parasities have been quickly traced to 
the originating station with this de¬ 
vice. (Take notice 00 s .) 


5. Examine keying characteristics of CW 
stations—Drop the sweep-width to zero 
and watch. (See Fig. 3) You must be 
careful on distant stations on the lower 
band as they are very susceptible to 
multipath propagation and distortion of 
the waveform. 

6. Examine characteristics of multipath 
reception and radio propagation in gen¬ 
eral by using the time domain reflec- 
tometry technique. In time domain re- 
flectometry, a sharp front long period 
signal is sent out and the measure¬ 
ments are made by the effects of the 
reflected signal on the amplitude of 
the original signal. An example is 
shown in Fig. 3 of the CW multi-path 
reception. This technique is opposed to 
the pulse-echo method used in radar 
where a sharp pulse is transmitted and 
the echo is awaited. Time domain re- 
flectometry is practical in ham radio 
as the pulse may easily be generated 
by a “bug” or “automatic keyer” and 
does not take up valuable radio-spec¬ 
trum. I have measured the virtual height 
of the “E” layer by this technique. 

7. Find open spots in the bands for trans¬ 
mitting. 

8. Monitor own transmitted signal 
through receiver—Check for modula¬ 
tion and spurious radiations. 

9. Zero beat WWV with the 100 KHz 
calibrator.— By watching the “pulsa¬ 
tions” of the waveform on the scope, it 
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is possible to zero beat well below the 
audible beat. You may also check your 
own line frequency by watching the 
600 Hz note on WWV. You’d be sur¬ 
prised how poor our 60 Hz line fre¬ 
quency is. 

In addition to the nine described above, 
a modification to the panadaptor will add 
to the uses to which it may be put. 

Modifications 

On my Hallicrafters SP-44, I have made 
modifications to the circuits so the cathode- 
ray tube may be used for multi-purposes. 
A four position switch was added and the 
following uses were added to the pana¬ 
daptor: 

1. Normal panadaptor - standard uses as 
noted above. 

2. rf Envelope presentation of panadap¬ 
tor if. 

3. rf Envelope presentation of external 
transmitter - A jack was added on rear 
apron for rf sample. 

4. Trapezoidal pattern of external AM 
transmitter. A jack was added on rear 
apron for af sample. This swatch posi¬ 
tion combines rf and af samples to give 
trapezoid pattern. 

See Fig. 4 for modifications to SP-44. 
These modifications were made only to the 
horizontal and vertical deflection plate cir¬ 
cuits. Therefore, the modifications shown in 
Fig. 4 only show those circuits driving the 
deflection plates. Any good handbook on 
ham radio and modulation techniques will 
describe what they can do for you. 

Summary 

I have found that the panadaptor is one 
of the most useful instruments that I have 
in my shack. In ham radio you normally 
use only one of your body senses in making 
contacts and that is the sound that impinges 
upon your ear. The panadaptor adds a sec¬ 
ond and that is sight. The ability to see as 
well as hear what is going on in a band 
adds a third dimension to amateur radio. 

. . . W6DTR 
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The “Six Net ” 


John J. Sury W5JSN 
3013 Valerie Court 
Arlington, Texas 76010 


Did you ever build a receiver that has 
sensitivity, selectivity and stability? In most 
cases one may have to be sacrificed for an¬ 
other. Here is a receiver that has all these 
features. The complete receiver is construct¬ 
ed on a 4 x 6 x 2 inch chassis and a 
4/4 x 6 x Ys inch panel, including the ac 
power supply. 

The receiver is a 10 transistor superhet 
which includes the 2 transistors in the 
Miller if strip. The rf section is a common 
base amplifier followed by a common emit¬ 
ter mixer. A special variable crystal oscillator 
and multiplier injects a signal 455 kHz 
above the incoming frequency. The oscilla¬ 
tor is an untuned common emitter crystal 
controlled oscillator. The capacitor in series 
with the crystal varies the frequency 2 to 
10 kHz being multiplied depending on the 
type of crystal used, and its activity. An am¬ 
plifier multiplier section follows the oscilla¬ 
tor. The multiplied frequency is injected in 
the emitter of the mixer. The difference is 
amplified and detected and then is ampli¬ 
fied by the audio amplifier. 


The power supply is a voltage doubler, 
which is regulated by 2 2N706’s (cheap 
kind) as reference voltage and a 2N1038 
transistor. This makes a fine regulated power 
supply. 

The majority of the parts may be pur¬ 
chased through your Allied Radio parts cata¬ 
log except for the coil forms, which were 
purchased from Newark Radio. The coil 
forms are Camboin SPC-1 2170-3-3. 

I started with the circuit boards. Use the 
patterns in this article, they are full scale, 
or try your own design. I used one side 
foil boards, they are cheap and less com¬ 
plicated in laying out circuits. Your local 
drug supply should have Ferric Chloride on 
hand in the solid form or he can get some 
from his supplier. Dissolve it in hot water 
and make it strong. I keep dissolving until 
the solution is almost saturated. Be careful 
not to spill any; it sure makes a mess. 
Use only plastic or glass trays for etching. 
I watched aluminum disappear before my 
eyes. I used a commercial resistant, but if 
not available, finger nail polish or model 


TR6 



Fig. 1. Schematic jor the “Six Net” receiver. 
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Fig. 2. Layout for the “Six Net ” receiver. 
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airplane dope will do. It takes approximately 
25 to 30 minutes to etch, depending on the 
strength and temperature of the solution. 
After the PC boards are completed, drill 
all holes to take the components and solder 
them in place. The Miller if strip sells for 
less than $6.00 from Allied Radio. The Miller 
part number is 8902-B. The transistor driver 
and output transformer are the standard 
run-of-the-mill transformers. Almost any of 
the electronic supply houses have them. The 
power transformer is an Allied 6.3 @ 0.6A 
number 54-1416. If anything larger is used 
it may not fit inside the chassis. 

I used a Bud 4x6x2 inch chassis. 
The chassis was cut out to take the PC 
boards as illustrated, except for the oscillator 
and the regulated power supply. These were 
mounted on stand offs. The oscillator multi¬ 
plier is mounted on % inch stand offs on 
the left inside of the chassis below the rf 


mixer and at right angle to it. The power 
supply board is mounted on % inch stand¬ 
offs on a 4 x 6 x Is inch sheet aluminum 
which is used for the bottom cover plate. 
Make cut outs for the meter, speaker, cry¬ 
stal socket, variable frequency control, and 
the volume control, as illustrated. I used 
3* inch standoffs between the panel and chas¬ 
sis for easier assembly. Cut out the holes on 
the front and rear of the chassis for the 
controls on the front, and the ac line, fuse 
holder, antenna connection and muting ter¬ 
minals on the rear. Assemble the receiver 
as indicated on the schematic and illustra¬ 
tions. 

After the wiring has been completed, 
check it very carefully, making sure no 
mistakes were made. Dip the rf and mixer 
coils to approximately 50.4 Plug in an 8325 
Hz crystal and turn on the receiver. Ad- 
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Fig. 4. Diagram for the power 
supply jor the “Six Net ” receiver. 


just L3 for maximum output with a VTVM. 
By doing this the receiver will cover fre¬ 
quencies between 49.98 and 50.8 MHz with¬ 
out readjusting L3. Peak LI, L2 and the 
Miller if strip using a signal generator or 
on the air signal. Here I used the S meter 
to peak the receiver. The meter will dip, 
not increase with increase of signal. 

The oscillator was checked for stability 
with a Hewlett Packard counter. The re¬ 
sults were no more than plus or minus 
20 Hz for any one hour period. I watched 
the counter for a 15 minute period and ob¬ 
served only 5 Hz change. The tests were 
made with an 8 MHz xtal. 

I have been using the receiver on MARS 
nets for the past 3 months with excellent 
results. Here is one receiver which does not 
require readjusting unless the other stations 
are off frequency. This will not do for a 
knob twister. 

. . . W5JSN 

PHI Box Makes Module 

The cylindrical pill box used by most 
druggists can be made into a module for 
small electronic circuits. Just take the top off 
the box and attach an octal plug to the top. 
The exact method of doing this will depend 
on whether you use a commercial plug or 
a salvaged tube base. Now build your circuit 
so that it fits in the pill box and solder all 
the power, signal and ground leads to the 
octal plug with all connections correspond¬ 
ing to the mating socket. For permanence, 
a bit of epoxy glue will keep the top of the 
box and the box proper together. A natural 
use for this type of module is a solid state 
rectifier replacement for tube rigs. 

Pill boxes can also be used to cover re¬ 
lays and keep dust from causing erratic 
operation. 

If you are luckier than most people and 
don’t take pills, you can buy these pill boxes 
from a druggist for about a nickel apiece. 

D. E. Hausman VE3BUE 
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• Two Dual Gate MOSFET amplifier stages with each 
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Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate. MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 
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• Full wave UHF diodes protect input transistor. 
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An Operating Console 

P. Kimball W6GDP 
583 Market St. 

San Francisco, Calif. 

Suggestions for Dressing up the Station 
and Improving Operating Convenience 



Most of us started in amateur radio with 
rather simple equipment in the shack, i.e., 
transmitter, receiver, mike and key. We all 
have a tendency to improve and upgrade the 
station by adding outboard accessories. If 
you are a typical amateur, the chances are 
that, after a short time, your operating posi¬ 
tion will begin to resemble a storage area 
for black boxes, meters, dials and wires. 
These outboard accessories usually include: 
clock, SWR bridge, voltmeter, phone patch, 
field strength meter, antenna switch, tele¬ 
phone, ten minute timer, etc., et al. 

As a first step in improving the appear¬ 
ance of the station, as well as operating 
convenience, the author decided to mount 
all the outboard equipment at his station 
in one console. The photo shows this console 
which includes all of the above mentioned 
accessories with room left for future ex¬ 
pansion. 

The console front was made from /«" 
aluminum panel and the case from /»" ply¬ 
wood on a 1" frame, well reinforced. The 
accessories, which were already mounted in 


boxes or cabinets, such as the SWR bridge, 
were installed in the panel after first mak¬ 
ing a cardboard template of the parts 
which would project through the panel, to 
aid in their cutout; then the boxes were 
mounted against the panel by metal straps. 

All panel cutouts were made with %” 
electric drill and sabre saw using a metal 
cutting blade. A valuable aid in working 
wih aluminum, using electric hand tools, is 
an SCR speed reducer to limit the speed to 
fit the condition; several such kits are on 
the market. 

The console overall dimensions should be 
adequate to house the equipment to be in¬ 
stalled and should be sufficiently sturdy to 
support the transmitter, receiver or other 
equipment which may set on top. It can 
easily be built into a desk at an angle if 
a sloping face panel is desired. The overall 
dimensions of the author’s are 51" long, 8” 
high and 15" deep. 

It was decided to monitor both ac voltage 
and current using switchboard type meters 
which are usually available surplus at very 
reasonable cost. The ammeter reads direct 
from 0 to 5 amps. An additional scale from 
0 to 25 amps (to be used when a linear 
is in operation) was incorporated by switch¬ 
ing in a surplus 200 to 5 amps ratio cur¬ 
rent transformer in the primary. Eight turns 
of the primary 120 volt wire through the 
transformer window will produce 5 amps 
in the transformer secondary with 25 amps 
flowing in the primary. Other ratios are 
usually obtained by varying the number of 
turns. Fig. 1 shows the complete 120 volt 
ac power wiring which should be at least 
#10 in size but in no case smaller than 
that required to carry the current and meet 
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Fig. 1. Complete 120 volt AC wiring. 


all applicable codes. The back of the con¬ 
sole contains recepticles for the ac lines 
from the transmitter, receiver, linear etc. It 
also holds the inputs for mike, telephone 
and tape recorder as well as an additional 
relay for muting outboard receivers, light¬ 
ing “on the air” sign, etc. This relay is 
operated by an auxiliary contact on the 
antenna relay on the transceiver. The totaliz¬ 
ing hour meter is 110 volt ac surplus and 
indicates total heater hours on the trans¬ 
mitter. Additional meters may be used to 
show plate hours, linear heater hours, etc. 


Fig. 2 is a block diagram for the rf cir¬ 
cuit and audio circuits. The coax switch 
allows any of three antennas or a dummy 
load to be selected. The audio input selector 
switch is a three pole, six position rotary 
type which should be shielded. 

The console also includes a mike pre¬ 
amplifier and speech compressor. The tele¬ 
phone dial was mounted on the front panel 
and the hand set on the side for convenient 
use. In addition, a hybrid phone patch is 
installed which can be cut in and out at 
will. With the patch cut in, the receiver 


ANTENNAS dummy 



Fig. 2. Block diagram for rf & audio circuits. 
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Hafstrom Technical Products 
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speaker is muted, and monitoring is accom¬ 
plished through the receiver portion of the 
hand set. The ac switches are rocker type 
and the pilot lights are inexpensive 110 volt 
neons. The aluminum panel is easily ob¬ 
tained from surplus. Before mounting the 
equipment on the panel it can be given a 
pleasing “brushed” appearance by sanding 
lightly and spraying with clear acrylic or 
if desired, painted with a high grade switch¬ 
board enamel. 

All stations tend to become personalized 
because of different equipment and indi¬ 
vidual preferences. This article was written 
merely to suggest some ideas on approaching 
the design of a functional console, and details 
have been purposely omitted. The two fac¬ 
tors of operating convenience and pleasing 
appearance are most important and the au¬ 
thor’s console has added much real pleasure 
to operating in addition to bringing admir¬ 
ing glances from visitors to the shack. A 
construction project of this type is relatively 
simple and offers much satisfaction for those 
of us who have a yen to build a part of 
the equipment in the shack, yet do not feel 
technically competent to tackle modern 
transmitter or receiver design and construc¬ 
tion. 

. . . W6GDP 


Rack Those Test Leads 

Is your workbench always cluttered up 
with test leads that somehow seem to get 
tangled up with everything else? Do you 
spend more time looking for and then un¬ 
tangling a special test probe or jumper wire 
than you spend in the actual process of 
testing or jumping? 

If you do, you no longer have to. Just go 
down to the local drug store or department 
store and ask one of the employees for an 
old display rack. These racks hold every¬ 
thing from combs to small packaged items 
and when all the products on the rack are 
sold, usually the rack is discarded. But you 
can use such a rack to store your test leads 
in a ‘civilized’ manner. The appearance of 
your workbench will be 100% neater! 

D. E. Hausman VE3BUE 
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RTTY Autostart 



This autostart circuit is versatile in that 
it connects to the speaker instead of dig¬ 
ging into the TU, is solid state and there¬ 
fore small, and can be hooked up to turn 
on the teletype machine and TU power. 
The power supply requirement is + 24 to 
28 VDC at 10 inA no signal to 200 mA 
with signal. This autostart was designed 
originally for monitoring USAF MARS VHF 
nets where both voice and teletype are used. 
Many stations operate on VHF and HF 
SSB simultaneously. With this device it is 
not necessary to stop copying on HF to 
turn on the teletype machine. It insures 
that you receive all RTTY copy on the net. 

The first transistor is a tuned amplifier. 
The input audio must be in the range of 
1 to 5 volts peak to peak which is the nor¬ 
mal listening range voltage for a 4 to 8 
ohm speaker. For a 600 ohm impedance a 
resitive devider consisting of a 1 k and 10 
k resistor or a 600 to 8 ohm transformer 
must be added. The tuned circuit is reso¬ 
nant to the standard mark frequency of 
2125 Hz. Any combination of L and C may 
be used for other tone frequencies for se¬ 
lective call, etc. The coil is the usual 88 
mil toroid available on surplus. Bandwidth 
is approximately 150 Hz. The .068 capacitor 
should be a good mylar type for frequency 
stability. Turns may have to be taken off 
to get exact resonance for best performance. 
If the .068 capacitor is close to tolerance, 
about 35 turns should be taken off. The link 
couples about one volt at resonance to the 
switch transistor Q2 which then turns on 
and allows the 100 mfd capacitors to charge 
up. When this charging voltage gets up to 


1/2 volts the relay drivers Q3 and 4 turn 
on and energize the relay. The 100 k re¬ 
sistor with a 100 ohm relay gives about 3 
seconds before turn on. Likewise it takes 
about 3 seconds to drop out in absence of a 
steady mark tone. The time out is deter¬ 
mined by the relay coil resistance and the 
22 k resistor. Both the 100 k and 22 k re¬ 
sistors can be varied for any desired time 
in and out up to 10 seconds. 

Operation 

Hook up the input to an audio source 
of 2125 Hz and take off 5 turns at a time 
from the hot side of the toroid until max¬ 
imum voltage is shown on a scope or ac 
VTVM. Check the time in and out of the 
relay and change the 100 k and 22 k re¬ 
sistors for the desired length of time. The 
relay should have 10 amp contacts because 
of the starting current of the teletype ma¬ 
chine. 

Construction can be on a chassis, vector 
or PC board as the circuit is not critical 
to pickup or capacitive effects as with 
other types of autostarts. I can supply a 
PC board for $2.50 or a completed tested 
unit for $15.00 post paid. 

This circuit is great for both the lazy 
man and the busy man and ensures that 
you get all the teletype copv on the net. 

. . . W60RG 
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Jack McKay WA6DPDI3 
3516 Camp St. 

Pittsburgh, Pa. 15219 


It is always of interest, when designing 
an oscillator, to know how much frequency 
shift will result from a change in compo¬ 
nent values, whether intentional or unin¬ 
tentional. A few equations for such calcula¬ 
tions are given here. 

I. An approximate equation for relative 


frequency change caused by a relative 
capacity change or a relative indue- 


tance change 


AL 
L 1 


Af 

f 



= X 


AL 

L 


Suppose, for example, that a tuned circuit 
with C = 100 pF, L = 1.27 uh, f = 14.0 
MHz uses a fixed capacitor with a negative 
temperature coefficient of 750 parts per 
million per degree Centigrade, and the am¬ 
bient temperature rises 5° C. The change in 
capacity is 750 x 10“ x 5 x 100 = 0.375 pF. 

- . , . . . 0.375 

ine relative change in capacity is ^ 

= 0.00375. The frequency will increase by 
approximately 


Af 


,*C 


X x 14.0 x 0.00375 


0.02625 MHz = 26.25 kHz 



Fig. 1. A bypass capacitor in a tuned circuit. 


WMIABLE)^ 



Fig. 2. A fixed capacitor wired on the inductor side 
of the circuit. 


The new resonant frequency will be about 
14.026 MHz. Working out an exact answer is 
long and laborious, and cannot be slide- 
ruled because of the great accuracy needed 
for calculating an increase in frequency of 
less than 0.2%. A more precise result for the 
new resonant frequency is 14.02633 MHz, 
virtually identical to the result obtained using 
the simpler equation. 

Conversely, if a zero-temperature-coeffi¬ 
cient capacitor is used in the above tuned 
circuit, and the frequency is observed to 
drift down 26 kHz when the temperature 
increases 5° C., substitution of an N750 
capacitor will reduce the drift to near zero. 

This equation can also be used for rough 
calculations of the capacitors necessary to 
tune a given frequency range. Suppose it is 
desired to tune 7.00-7.30 MHz and a 6-80 
pF variable is available. How much fixed ca¬ 
pacity is necessary in parallel with the vari¬ 
able to tune the range? 

Af 

The relative frequency change is -y = 


0.300 

77150 


0.042. The relative capacitance 


change must be twice this, or 0.084. The 
capacitance change available is 74 pF, so the 
total capacity at center frequency must be 
74 

rTTicTJ — 882 pF. Center capacity of the 
0.084 

variable is 43 pF, so 882 — 43 = 839 pF 
is required in parallel with the variable to 
tune this range. 
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SPACE AGE KEYER 


II. An exact equation for the frequency 
range tuned by a variable capacitor with 
capacity range -AC, or by a variable inductor 
with inductance range -AL, is 


V 

2 

f ft 


ff, 1 

Al 

- 1 = 

J + J 


k - 1 

t* J 


-AC _ -AL 

C7 “ L,~ 


where fi = resonant frequency for C = Ci 
or L == Li (the higher resonant 
frequency) 

L = resonant frequency for C = Ci 
+ -AC (variable capacity) 
or L = Li + -AL (variable in¬ 
ductance ) 

Taking the example above, with the 6-80 
pF variable capacitor for the frequency 
range 7.00-7.30 MHz, and calculating Ci: 


Ji 

f. 


7.30 

tToo 


= 1.4029 


ffi 


ffi 

7, + 1 


J. ~ 1 


74 


(2.0429) (0.0429) 


844 pF 


This is the minimum capacity, for resonat¬ 
ing at the higher frequency; allowing for the 
6 pF minimum capacity of the variable, 838 
pF (less stray capacitances) is required in 
parallel with the variable. 

The close agreement between the cal¬ 
culation with the approximate equation and 
the exact equation is due in this case to 


blind luck. For — above a few percent, 
t 

when accurate results are needed, the exact 
equation must be used; for very small 

or where only approximate results are 


needed, the simpler equation can be used. 

III. Frequently a bypass capacitor is used 
in a tuned circuit, as in Fig. 1. The bypass 
and the tuning capacitor are effectively in 
series. How much frequency drift is caused 
by a variation in the capacity of the bypass? 
An approximate equation for the net change 
in capacity of the two capacitors in series is 

AC _ C pck 

c - & CT 
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• Planar epitaxial integrated circuits for reli¬ 
ability. No tubes—No separate transistors. 

• Precision feather-touch key built-in. 

• Fully digital—Dot-dash ratio always per¬ 
fect. 

• No polarity problems—Floating contacts 
switch 1-amp. 

• Rugged solid construction—will not walk. 

• Send QSL or postcard for free brochure. 



THE DURA TOWER 

Designed specifically 
for the Radio Amateur 

• 60, 70, and 80 Foot Tiltover Towers 

• 30, 40, and 50 Foot Tiltup Towers 

• No guys—All Models Self Supporting 

• All Welded Construction Using 55,000 
PSI Heavy Wall Steel Tubing 

• The Dura Tower Will Support Any 
Quad or Tri Band Beam and SURVIVE 
An 85 MPH Wind 

• Erection Aids Will be Loaned Free 
of Charge 

• Financing Now Available 

For More Information on this low cost, 
high quality tower write 

DURA TOWER SALES 

Box 322, Angola, Indiana 46703 
Phone 219 665-2901 Eves Only 




MORE RANGE... 
with NO NOISE 



ESTES ENGINEERING CO. 

543 W. 184th St., Gardena, Calif. 90247 


AMATEUR and CLOSED-CIRCUIT TV 
Technical Literature, Plans. Kits 

5 TUBE VSDiCON TV CAMERA CONSTRUCTION MANUAL-16 pa « booklet elves 

complete dcto.U for binl<hn«}, testing and operating ycur own TV camera. 

Simplest tube type TV camera cifCyit known' Designed to use moximym number of 
tecdilyavailafeSe components normally found m qsialeur junk boxes. ONLY S3.0Q** 

TRANSISTOR VjDfCON TV CAMERA CONSTRUCTION MANUAL-31 oaae manual 

o.vei step-by.step inttturftont for building a Nigh quality fully transistor', jed camera. 

I nous art as of na u rs of too ami field testing have gene into ibis circuit thus moWa ,j 
the perfect cho.ee lor the serious constructor, Urdcr stack ^XT-VCM Only S5.00 3 * 

TEteVERtER FLYING SPOT SCANNER TV CAMERA CONSTRUCTION MANUAL 

This U pog* sfep-by-ttep manual contain* complete details for budding an unusual 
fiyng spot scanner type camera su.table for lefov.sing 35mm sl.des. The unit »* very 
eo ,y and economical to bp'L<t|ince *« mcjLes use of a standard TV set to provide the 
scanning circuitry. ABSOLUTELY NO WIRING MODIFICATIONS are required on the 
TV set. Kcqu'rei only 4 tubes plus photomultiplier. Order Stock ??V-1 S2.50 

MONOSCOPE CAMERA CONSTRUCriON PLANS-Tdea?camera for testing 3 „d,«*{ e i ftq 
where 8 standard' fixed video Signal is required. No tens system external 
lighting i w lest chans are required since the patters >% built inside of "the tube. 
Straight tat ward 4 tube plus monoscope circuitry. Order Stock ^LPS-t Only SOp 

ONE WATT m Mb- TRANSMITTER-MODULATOR PLANS-Camplete dete.U fee 
budding a Simpler 5 tube ham TV transmitting station. Stock ; -LP$-2 Only 5-3j 

432 Mk: TV CONVERTER PLAN$.„se* 60*4 RF amp, 6AF4A osc and 6507A ,J. cm. 
No difficult plumbing required. Easy to tune up. Order Stock -LP3-5 Only jcp 

420-450 Mh> TV ANTENNA CONSTRUCTION PLANS-12 ele. Y og i. 4.PS-3 25c 

CAMERA DEFLECTION CO'LS-Tatnrncal de»« sbe*» «»»la.nina chasing and testins 
©f vidiCcm and image erlfncoe yokes. Idea! for do-ft-yourself yoke builders. Prevent 
costly damage te c«*«a tubes by using these simple techn.ques. 4. PS-6 25c 

NEGATIVE-POSITIVE VIDEO INVERTER CONSTRUCTION PIANS-Complete de¬ 
tails tar UUd.ag m adaptor that con be inserted between the output of any vdeo TV 
camera and the video mom ter ?« reverse the pclw.ty of the video signal but not the 
syac-etenkmg pulse*. Perfect for observing negatives, etc. Stock LPS-3 Si.00 

BASIC LENS THEORY FOR APPLIED TV-A short course, .n basic lens rheery «- 
ingnce »o ass*it the u*«r in the selection and operation of lenses far TV cameras, 
t specially vatwabio to those designing Ihe.r camera »©» available ports. LPS-4 5Q C 

GLOSSARY of APPLIED TV TE RMS-120 different TV terms defined. Very valuable 
far those just getting started in the Applied TV field. Stock ?LPS-/ Only 5Gc 

5E i OF t £57 PAT 7EftN5*6 individually printed pottetns. Stock -TC5-© 52.25 

STATION !„D. iLLUSTRAT!ON$-$«rf of 12. High contrast Lae drawings. "IDS-12 $3.59 

WARNING: THESE PREMISES ARE PROTECTED BY CLOSED-DRCUIT TV-f- * I!” 
wcrn.ng Sign*. Large black letters on colored card stock. Stock ~SS-1 3 tor $1,00 I 

* *F«li price of these manual? refundable with later krt purchase. 


FREE catalog fully describing o«r tine of TV camera kits and parts. I 


where C = capacity of tuning capacitor 
(about the same as the net 
capacity of the capacitors in 
series) 

G = capacity of the bypass capaci¬ 
tor 

AG = change in G. 

Suppose that C = 844 pF, f = 7.30 MHz, 
and G = 0.02 mF with temperature coeffi¬ 
cient 1% per degree Centigrade (typical for 
general-purpose ceramics). For a tempera¬ 
ture rise of 5° C., the change in C- is 5%; 

^ = 0.05. Then 

V_v2 


20.000 


x 0.05 = 0.00211 


The first equation of this article can be 
used to calculate the frequency drift: 

Af = Mf^ = M x 7.30 x 30 x 0.00211 

v/ 

= 0.00766 MHz = 7.66 kHz 

Since G is increasing, the resonant fre¬ 
quency decreases by 7.66 kHz. Thus the 
tuned circuit components could be perfect, 
and the drift would still be excessive for a 
VFO, because of variation in the bypass 
capacitor. 

This drift can be sharply reduced in this 
case very easily. The tuning capacitance C is 
made up of a variable in parallel with an 
838 pF fixed capacitor. Suppose the fixed 
capacitor is wired on the inductor side of 
the circuit, as in Fig. 2. Then the bypass 
is in series with only the 6-80 pF variable 
capacitor. At the high-frequency end the 
variable capacitor contributes only 6 pF 
and the variation in bypass capacity will he 
entirely negligible. At the low-frequency end 
(f = 7.00 MHz) the variable is set at 80 pF, 
and the effective change in capacity for a 
5-degree heating as before is 


80 

20JOOO 


x 0.05 


0.0002 


or AC = 0.0002 x 80 = 0.016 pF. 

If 

Then, using the first equation for -p 


M x 7.00 x 


6.1 x 10 r ' MHz 


0.016 

1838 + 80) 

61 Hz 


13th. S, Broadway Nerds, 


ATV RESEARCH 


ftsieoto G*y, Heir. 68731 ‘ 




The drift is less than a hundredth of what 
it was with the fixed capacitor on the tuning- 
capacitor side of the bypass. 

Note also that increasing the bypass capaci¬ 
tance with temperature coefficient unchanged 
decreases the frequency drift. Therefore by¬ 
pass capacitors for high-stability oscillators 
should be as large as internal resonances 
permit. 

... WA6DPD 

Accurate if Alignment 

I hear many hams talk of the trouble they 
have in accurately aligning the ifs of their 
receivers, especially some of the newcomers 
using a converted surplus receiver. I have 
been using the procedure listed in Fig. 1 
for years, and find that most receivers will 
come close to reading correctly if the if’s 
are set correctly before any rf or oscillator 
alignment. 

As all American BC stations use 10 kHz 
separation and are crystal controlled, I use 
them to check signal generator settings. For 
instance, suppose I want to align a receiver 
with an if frequency of 1680 kHz. Setting 
the signal generator at 420 kHz, its 2nd 
harmonic should zero beat with a broadcast 
carrier at 840 kHz. Then its fourth harmonic 
is within a few cycles of 1680 kHz, and is 
used for the if alignment. To align a 455 
kHz if accurately, I zero beat the signal 
generator’s second harmonic of 455 kHz 
against a 910 kHz broadcast carrier, and 
align from the fundamental. 

This approach is very accurate, and the 
signal generator needs a 30 minute warmup 
before doing alignment work. If the receiver 
if is known to be far off, I do a rough align¬ 
ment before using the above procedure. 
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Harold Mohr K8ZHZ 



5670 Taylor Rd. 
Gahanna, Ohio 

43020 


CAN I GET A PRIZE 
WITH MY RENEWAL? 

Yes ... if you bring a friend. 

Your renewal (or extension of subscrip¬ 
tion) plus a new subscription for a friend 
is the key to the prices given below. USA 
or APO only. And please send us the ad¬ 
dress from your wrapper. All items are 
postpaid unless marked FOB. 


1. Digital clock with date ($50) .$38.00 

2. Caslon Digital desk clock ($25) . 15.00 

3. Rotating three tier parts bin ($5) .free 

4. K&E Slide Rule ($5) . free 

5. Inside-outside thermometer ($5) . 1.00 

4. Rand-McNally Imperial Atlas ($13) . 4.00 

7. Rand-McNally Magellan Globe ($14) . 6.00 

8 . Car blanket with case ($12) . free 

9. 15 Transistor AM/FM bat.-ac ($35) . 18.00 

10. AM/FM-Clock ($65) . 30.50 

11. Lamp-clock-radio ($35) . 18.50 

12. 13" Hammond world globe ($13) . 5.00 

13. 13" Hammond lighted globe ($17) . 8.00 

14. 18" Hammond world globe ($17) . 10.00 

15. 18" Hammond lighted globe ($25) . 12.00 

16. Polaroid Big Swinger camera ($25) . 17.90 

17. Polaroid 215 camera ($56) . 43.00 

18. 4-drawer desk ($45) (FOB) . 24.00 

19. Encyclopedia ($160) (FOB) . 52.00 

20. Cassette tap recorder ($45) . 30.00 


Send us your address from your wrapper, 
the name, call and address of your friend 
on a 3 x 5 card who gets the new one year 
subscription together with $6 for your one 
year renewal, $6 for your friend and the 
amount for one of the above “gifts”. 
USA-APO only. Offer expires December 
31, 1968. 




These valuable EXTRA features 
included in both editions! 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

$6.95 

V Over 135,000 QTHs 
\ in the DX edition 

I \ $ 4.95 

See your favorite dealer or 
order direct (add 25$ for 
mailing in U.S., Possessions 
& Canada. Elsewhere add 
50$). 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs’ License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information!. 

• Plus much more! 


WRITE FOR 
FREE 

BROCHURE! 


RADIO AMATEUR 
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\ Dept. B.4844 W. Fullerton Ave. 
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Glenn Ungarten WB2Y0J 
1618 Larkspur Dr. 
Mountainside. NJ. 070 ( )2 


A Ten Minute 40 Meter Rig 


ci, C2 - .01 ,»f disc ceramic, ikv 

C3.C4- 20j«F 200 V ELECTROLYTIC 

LI - 35 TURNS #20 INSULATED, I* DlAM [ 
L2-4 TURNS #20 INS OVER LI 
L3-8mH, 50mA CHOKE 


ANT 50-70/ 



— o'* 

110 VAC 


6 V AC OR DC 


V6.3V FIL. 
XFMR 3 5 A 


The rig described here should fill the bill 
for a standby when the big rig breaks down, 
or to persue QRP hamming. The transmit¬ 
ter can run about 15 watts on 40 into a 
50-70 ohm load. If power is borrowed from 
another source, all the rig consists of is a 
tube, a resistor, two capacitors, and a coil. 
You should be able to build it breadboard 
style in the time it takes the station receiv¬ 
er to warm up! 

The circuit is a simple crystal oscillator 
making use of the pentode tube. The cir¬ 
cuit is tuned by the plate to cathode capa¬ 
city within the 6AQ5. The final is dipped 
by permeability tuning of the coil. A similar 
triode circuit was popular during the ’30s 
using 6L6’s, which you old timers may re¬ 
member. 

Start scrounging the parts from old TV’s 
which can be obtained for the asking from 
service shops. The old sets contain plenty 
of goodies; a husky power transformer, 
capacitors, resistors, chokes, a speaker, and 
some FB tubes. 

Almost all of the parts can be found inside 
a TV set of late vintage. You may have 
a bit of trouble locating the 6AQ5, but be 
persistant and you will find one, usually 
after looking through about half a dozen 
sets. Because of the low level of rf, the 
socket can be the original ripped out of the 
set, and not a special porcelain one. While 


C, and Co are specified as .01 mF they 
can be almost any value that your TV set 
uses for bypassing. Anywhere from .005 
mF to .02 juF is fine here. is wound on 
a one inch diameter cardboard form and 
consists of about 35 turns of #20 wire. This 
amount of inductance is not enough to res¬ 
onate the circuit at 40 meters, but more 
inductance is added later by inserting a 
ferrite rod into the coil. A two inch piece 
of a loopstiek from an old BC radio is ok 
for this. Wind L 2 directly over L 1; about 
25 turns from the hot end. Be sure to wind 
it in the same direction or you will get 
a phase shift in the output signal. Twist 
the ends of L 2 after winding to keep it 
from unwinding. A tube socket from the 
television or a similar receptieal can be 
used for the crystal socket. A special crys¬ 
tal socket doesn’t seem to be necessary. 

The easiest way to supply power to the 
rig would be to borrow it from another 
source. A BC radio, record player, or tape 
recorder will usually provide about 150 volts 
of B plus. That’s enough to run about two 
watts input. The power supply I used is of 
the ac-dc type. The TV should contain a 
suitable five volt rectifier, choke, and elec¬ 
trolytic capacitors. Check the caps with a 
VOM to be sure they are not shorted be¬ 
fore using them. The choke, L 3 is not cri¬ 
tical and can be anything that resembls 
a choke. You can even use the primary 
of the TV’s speaker output transformer. 
Bleeder resistor R, is also not critical but 
should be about 100 ohms per volt that 
the power supply will handle. Be sure that 
R.j is conservatively rated, because a blown 
bleeder resistor is more dangerous than none 
at all. Also, if you use an ac-dc power sup¬ 
ply don’t try to connect it to an earth 
ground or use a VFO with a grounded shield 
on its output. If you do, stock upon plenty 
of fuses for your house. 

To put the transmitter on the air, hook 
one side of L._* to a 50-70 ohm antenna. 
Plug it in and give it the smoke test. If 
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everything is ok, insert the ferrite rod into 
the coil and tune for a dip on a 0-50 mA 
meter connected at point “X”. Tape a card¬ 
board arm about four inches long to the 
ferrite rod so the final can be dipped with¬ 
out being detuned by your hand. The cur¬ 
rent at resonance will be between 10 and 
40 mA, depending on the B plus voltage. 

Running about one watt input on 40 
meters to a dipole here in two-land, I can 
work four and nines nightly, and occasion¬ 
ally a zero. I have really been surprised 
at the performance of my li’l rig, as I know 
you will be. 

. . .WB2YOJ 
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radio amateur 


Radio Amateur 
Emblems engraved 
with your call letters. 



□ Gold 

□ Rhodium 

call letters 

$5.00 Ea. 


□ Gold 
O Rhodium 

call letters 
$5.00 Ea. 


□ Gold 

□ Rhodium 

call letters 
$5.00 Ea. 


Two or more emblems at Illinois residents add 5 % tax. 
the same time $4.00 each. 


Amt. enclosed $_ 


Name_ 


Address- 


-Zip- 


City & State_ 

Rush Order To: RADIO AMATEUR CALLB00K, Inc. 
4844 Fullerton Ave., Chicago, Illinois 60639 



HOTEL and APARTMENT SUITES 


On world famous Wilshire Blvd. Newest and finest 
accommodations. California contemporary styling. 
Every room equipped with TV and AM - FM radio. 
FREE PARKING. Completely air-conditioned. 
Large swimming pool and plenty of patio for loung¬ 
ing in the sun just outside your door. 

Luxurious comfort combined 
with all modern conveniences. 

THE BEST ADDRESS in 

BsJWGUSS 

CALIFORNIA 



CALIBRATION 

Two -Way - M obi le - FM- Etc. 
?<MH% Etc. 


We can repair, align and calibrate: 

Gertsch FM7 and FM9 
General Radio I606A 
General Radio 9I6AL 
General Radio I60IA 
Empire Devices equipment 
RF Voltmeters 
RF Ammeters 

Stoddard Field Intensity meters 
Narrow band 

High band — low band FM 
We do authorized warantee repairs for: 

Julie Research Laboratories, Datapulse, Micro- 
Power, Power/Mate, National Radio, Data Tech¬ 
nology Corp. (digital voltmeters), Singer Met¬ 
rics. 

LEGER LABORATORIES 

Groton Street, East Pepperell, Mass. 01437 
Phone: 617-433-2721 

To get here from Harvard take 495 north to 119 and 
then III into Pepperell. From Concord NH take the 
Everett Turnpike to route 3 to III to Pepperell. 
Come see our new building. Come buy^ a beam or a 
tower ... or get just about anything fixed. 
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Amphenol Hobby Booklet 

A nice photo, and look again. This is 
15-year-old Barry Meyer of Park Forest, 111., 
assembling a SWR bridge. But there in the 
foreground are an Amphenol blister-pak 
RF-58A/U coax fitting (with assembly data 
on the back of the package) and, under the 
pliers, a copy of Amphenol’s new hobbyist 
booklet. 

This booklet is a handy reference guide, 
to be used and kept on the workbench. It 
contains information on how to solder, inter¬ 
pret schematic symbols, read resistor color 
codes, etc. 

Ask at your distributor’s for the Amphe¬ 
nol Blister-Paks, which are being used as 
packaging for a wide variety of components. 
And you can get one of the workbench 
guides by sending a self-addressed stamped 
envelope to “How-To Handbook,” Amphenol 
Distributor Division, The Bunker-Ramo Cor¬ 
poration, 2875 S. 25th Ave., Broadview, 111. 
60153 


Very Portable Transceiver 

A rugged new transceiver should be very 
useful for groups needing emergency trans¬ 
ceiver facilities. The Kaar Electronics Cor¬ 
poration has introduced an all-solid-state 
SSB/CW transceiver for shoulder-pack or 
fixed location communications work. Rated 
at 10 watts PEP, the transceiver can be 
operated from D-size heavy-duty cells, from 
a 12-volt dc car or battery system, or through 
an adapter from an ac power line. Receive 
and transmit frequencies are crystal-con¬ 
trolled in the 20, 40, 80 or 160 meter bands. 

For details on their Kaar ComPact 24, 
write the Kaar Electronics Corporation, 
1203 W. St. Georges Ave., Linden, N.J. 
07036. 

New Books from Sams 

Sams has announced several new and re¬ 
print books for electronics workers. 

ABC’s of Electronic Test Equipment, by 
Donald Smith, ($2.95) is out as a 2nd edi¬ 
tion. This is a basic text with information 
on VOM’s, VTVM’s, component testers, sig¬ 
nal generators and tracers, oscilloscopes, 
multiples and color bar generators, and 
other instruments. Sams #20660. 

A new title. Practical Design with Transis¬ 
tors, by Mannie Horowitz ($5.95) uses the 
direct approach to designing biasing, feed¬ 
back and high-frequency circuits, and in¬ 
cludes data on recent semiconductor devel¬ 
opments and new FET applications. Sams 
#20659. 

Using Scopes in Transistor Circuits, by 
Robert G. Midleton ($4.95) includes wave¬ 
form discussions and solid state circuit theory 
relevant to oscillators, amplifiers, wave¬ 
shaping circuits, and monochrome and color 
TV, and electronic computers. Sams #20662. 

Robert M. Brown’s 101 Easy CB Projects 
($3.25) describes an entertaining collection 
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of simple, practical CB projects. Parts lists 
and construction details are included. Sams 
#20663. 

The North American Radio-TV Station 
Guide, by Vane A. Jones, ($2.95) appears 
in a new 5th edition. Listings include fre¬ 
quencies, call letters, locations, and net¬ 
work affiliations, and other data for AM, 
FM, and TV stations in the U.S., Canada, 
Cuba, Mexico, and the West Indies. Over 
9500 assorted stations are listed. Sams 
#20635. 

Write to R. R. Fleck, Howard W. Sams 
& Co., Inc., 4300 W. 62nd St., Indianapolis, 
Indiana 46268 for further information. Try 
your distributors’ too, since the books may 
already be there. 



Motorola Uniwatt Transistors 

Here are some new transistors to fill in the 
gap between little transistors and big tran¬ 
sistors. Medium-size transistors. 

Motorola’s new Uniwatt transistors can 
dissipate up to 1 watt in air, or eight 
watts into a well-designed heat sink. All are 
silicon annular transistors, offering good 
high-frequency response. They are encased 
in plastic packages, with a copper tab for 
heat-sinking. See second from left in the 
photo. 

Prices are quite low, and get up over a 
dollar for some of the Uniwatt transistors. 
For more information write to the Techni¬ 
cal Information Center, Motorola Semicon¬ 
ductor Products, Inc., Box 20924, Phoenix, 
Arizona 85036. 

The VHF Amateur 

This informal, well-illustrated book is 
based upon Robert Brown’s magazine “The 
VHF Amateur,” which was the only monthly 
VHF magazine for a period of five years. 
Also titled “The VHF Amateur,” the book 


WANTED 

IMMEDIATELY 

Competent part-time drafstman. 
Must know electronics and ama¬ 
teur radio. Must be able to follow 
our format as to line weight and 
scale. Some mechanical drawing. 
All work can be done by mail. Ac¬ 
curacy and ability to meet dead¬ 
lines is of prime importance. If 
you want to earn an extra couple 
of hundred dollars a month, and 
think you can qualify, send a 
resume of your experience, sam¬ 
ples of your drawings, and ex¬ 
pected hourly rate of pay to: The 
Editor* 73 Magazine, Peter¬ 
borough, New Hampshire 03458. 


GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 

Facsimile Machine—complete with simple 
instructions for auto-start and auto¬ 
phase. Can be operated back to back 
or via radio. Machines in excellent con¬ 
dition and in working order when re¬ 
moved from service. Comes with 15 
sheets of paper. Shipping wt 35 lbs.$19.50 

Paper for above machine— 1<i per sheet or 
$12.00 per 1000 sheets. 

3-6-9 or 12 volt @ 35 Amp/115V 60 cy 

transformer. Shipping wt. 35 lbs.$ 9.95 

1 Quart Printed Circuit Etch —must be sent 

by United Parcel or REA. Sh.wt. 5lbs..$ 1.50 
200 Watt Transistor Inverter Kit—12VDC 
to 110VAC, complete with parts, case 

and diagram. Shipping wt. 25 lbs.$18.95 

NICAD Batteries 1.3V 4Amp/hr. Shipping 

weight 1 pound.$ 2.25 

Sealed Mercury Wetten Polar Relay (direct 
replacement for model 255). No adj¬ 
ustments required. Shipping wt 4 lbs..$ 4.95 

Minimum order $5.00. Sorry, no catalog 
at this time. Write for specific items. 
Watch for our future ads in 73. Stop in 
and see us when you’re in St. Louis. 
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contains several projects from the magazine 
including some unusual antenna systems and 
details on two surface-wave transmission 
lines. This is the arrangement sometimes 
known as the “G-string.” 

Several pages are devoted to the con¬ 
struction of two styles of pen recorders, 
which are useful for moonbounce and space 
communications experiments. Some of the 
problems of antenna tilting are discussed 
also. 

The popular Heathkit “Twoer” comes in 
for a discussion of possible further circuit 
development, and there are some notes on 
APX-6 conversion. 

Other material includes schematics of TV 
tuners that may be converted for VHF appli¬ 
cations, a very inexpensive 2-meter receiver, 
a 2-meter sideband transmitter and several 
other VHF projects. 

Available from distributors or from Edi¬ 
tors and Engineers Ltd., New Augusta, Indi¬ 
ana for $4.50. 



New Motorola Catalog 

Motorloa’s large HEP line is still grow¬ 
ing. Now it is up to 175 assorted devices, 
all listed in Motorola’s latest HEP catalog. 
The listing includes many new entries of 
power, complimentary, and high-voltage 
transistors; a unijunction transistor, new in¬ 
tegrated circuits, and several other items. 

The new' catalog also carries a list of 
“Equal-or-Better” replacement rectifiers, ze- 
ners, and transistors. Ask for Motorola’s 
HEP catalog, MHA27-4, from any of the 
more than 1100 HEP distributors, or from 


the Technical Information Center, Motorola 
Semiconductor Products Inc., PO Box 20924, 
Phoenix, Arizona 85036. 



Omega-T Bridge 

A radio antenna is something like an 
appliance plug you push into a wall socket 
when you want line power for a light or 
an iron. It has to fit, but the critical elec¬ 
trical sizes for the radio antenna are not 
visible to the eye. 

Many simple and complex electronic 
instruments are marketed for antenna test¬ 
ing. Basically, they all do the same job, in¬ 
dicating when the antenna is properly ad¬ 
justed. Most of them require additional in¬ 
struments, and for some a transmitter is 
needed too. But here is an instrument that 
gets by with only the gear that will be 
available anyway: the antenna, and the re¬ 
ceiver that is to be used with the antenna. 

The Omega-T Bridge circuitry does the 
rest of the job. There is quite a lot of it 
inside that little box, which accounts for 
its price. This excellent investment will be 
valued by any worker who is trying to get 
the best performance from a transmitting or 
a receiving antenna. This recently devel¬ 
oped improved model antenna bridge noise 
bridge is now available at $34.95 from Ome¬ 
ga T Systems, Inc., 516 W. Belt Line Rd., 
Richardon, Texas 75080. 


Tell Our Advertisers 
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Micronta Binoculars 





These valuable EXTRA features 
included in both editions! 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

$6.95 

Over 135,000 QTHs 
in the DX edition 

$4.95 

See your favorite dealer or 
order direct (add 25( for 
mailing in U.S., Possessions 
& Canada. Elsewhere add 
500. 


If you want to see what’s going on up 
there in your tower, you can always pick up 
a handy pair of binoculars and look if you 
can find some binoculars. 

Radio Shack has introduced a line of low- 
priced binoculars that are available in three 
varieties: normal, wide angle, and extra 
wide angle. All are the same magnification 
and size, 7 x 35, but offer fields 341, 525 
and 578 feet wide respectively at 1000 yards. 

The binoculars are available nationwide 
from Radio Shack’s more than 340 outlets. 
They feature hard-coated lenses, aluminum 
frames and fast center focusing. All come 
complete with carrying case, wrist safety 
strap, and lens caps. 

Priced at $19.95, $24.95, and $29.95 (for 
the widest field) the binoculars may be ob¬ 
tained from Radio Shack, 730 Commonwealth 
Ave., Boston, Mass. 02215 if they are not 
available locally. 



Hammarlund HQ-215 Receiver 

The first fully-transistorized amateur re¬ 
ceiver built to work with a matching solid- 
state transmitter. Hammarlund s HQ-21.5 is 
currently being shipped to distributors. 

Technical features include modularized 
circuit design, and a unique carousel-type 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs’ License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 


WRITE FOR 
FREE 

BROCHURE! 


RADIO AMATEUR 
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Dept. B,4844 W. Fullerton Ave. 

Chicago, III. 60639 
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Want to know what's really going 
on in the CB world? Let us keep you 
informed, through the columns of CB 
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send me CB at the special rate checked 
below: 

□ 1 year, 54.00 □ 2 years, $7.00 

□ 3 years, $10.00 □ 2 months, $1.00 

Name_ 


Address 

City_ 

State_ 


Zip 


JANUARY 1969 


67 
















dial with 22 inches of scale for a dial accu¬ 
racy of plus/minus 200 cycles. Sensitivity 
is better than 0.5 microvolts for a 10 db 
signal to signal-plus-noise ratio. The HQ-215 
uses 26 silicon transistors, 13 diodes and 
two zener regulators. It is supplied with one 
2.1 kHz filter and has provision for two more. 

Price is $529.50 with a matching speaker 
at $24.95. For further information write to 
Irving Strauber, W4KXD, Hammarlund 
Manufacturing Co., Mars Hill, North Caro¬ 
lina 28754 



Response Tailored Microphone 

Modern electronic devices and circuits 
tend to be inherently wideband. Additional 
circuit components are often required to 
reduce frequency response to that appropri¬ 
ate for most effective communications, but 
an alternative is to avoid introducing the 
unwanted frequencies into the circuit at all. 

Altec Lansing’s Model 650A cardioid dy¬ 
namic microphone is specially designed for 
a limited frequency response. Its high fre¬ 
quency cutoff is fixed at 14 kHz, but the 
low-frequency response can be switched to 
either 50 or 400 Hz. And its cardioid re¬ 
sponse feature makes it far less susceptible 
than ordinary microphones to picking up 
interference and unwanted crowd noises 
originating from the side opposite the speak¬ 
er. Front to back discrimination is 20 db. 

The amateur net price is $75.00. For 
further details write to Don Palmquist, Al¬ 
tec Lansing, 1515 South Manchester Ave., 
Anaheim, Calif. 92803. 



Hoyt DC Current Gauge 


A part of good planning in mobile rig 
installation is to be sure where all the gen¬ 
erator currents are flowing, and to know 
what the various operating currents really 
are. A conservative generator designer may 
have allowed no more than enough capacity 
for your rig, or perhaps somehow the bat¬ 
tery runs down too much and it is not 
very clear what the trouble is. Such ques¬ 
tions are best answered by measurements, 
but it may be difficult to break into the 
circuit at several different points. Hoyt’s new 
current test meter makes this surgery un¬ 
necessary. 

This convenient induction indicator re¬ 
sponds to the magnetic field around a wire 
carrying up to 30 amperes. It will give a 
usable response to as little as one or two 
amperes, and indicates either direction of 
current flow. Without any cutting, you sim¬ 
ply hold the meter against the wire. 

Supplied five to the display card. Try 
your distributor for radio or automotive 
supplies, or write to the Burton-Rogers Co., 
42 Carleton St., Cambridge, Mass. 02142. 



Small Tools 

Hunter Industries is manufacturing a com¬ 
plete line of small and special-purpose tools 
for electronics assembly work. Some of these 
tools resemble but are imaginatively differ¬ 
ent from those you might find in your hard¬ 
ware store. For instance, the simple hex 
screwdrivers pictured above are not very 
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generally available, yet any bench worker 
knows hex nuts are pretty common in elec¬ 
tronics gear. Think about having a set of 
hex drivers in your lab, and then write to 
Hunter Industries, 9851 Alburtis Ave., 
Santa Fe Springs, Calif. 90670. 


Motorola Condensed Catalog 

Motorola Semiconductors’ new 1968 Con¬ 
densed Catalog is an excellent hunting ground 
for bench-working hams looking for news 
about new semiconductor devices. It will be 
very interesting to electronics writers, too. 
It contains major specs on more than 3500 
of Motorola’s semiconductor types, and order 
information on about 9000 more. Semicon¬ 
ductor device mechanical dimensions are also 
given. Write to Department TIC, Motorola 
Semiconductor Products Inc., Box 13408, 
Phoenix, Arizona 85002. 



Power Transistors Book 

The growing importance of power tran¬ 
sistor technology is becoming apparent in 
the higher-power and higher-frequency specs 
continually appearing in the engineering 
publications. Now Motorola has published 
an eighteen-section volume of technical lit¬ 
erature describing applications for silicon 
power transistors. 

Consumer and industrial applications are 
discussed, and the material is directed to 
users with less deep technical knowledge 
as well as to the trained engineer. A Selec¬ 
tion Guide covers about 100 plastic and 
metal transistor types ranging from 3.75 
watts to 200 watts dissipation. 

From Motorola Semiconductor Products 
Inc., Box 955, Phoenix, Arizona. 



SPECIAL 

HEADSET 

WITH 

HEADBAND 

Two Receivers, Cord and 
Plug. 2000 NEW @ $1.25 

TRANSMITTER COMMAND SET BC-458/ 
ARC-5 5.3 to 7.0 me. Scavenge for parts or 
convert to SSB exciter. V.F.O., or 100 w. xmtr. 
TUBES: 2-1625's (I2v. 807‘s); 1-1626 (V.F.O.); 
1-1629 tuning eye (for calibration). Plus crystal 
for calibrating V.F.O. Loads of parts. New 

only $5,50 

BENDIX 3611 telephone amplifier with dyna- 
motor DSI00, input 24v. at 1.2a out 220v. at 
.060a., also 2 tubes 6SJ7 and 6V6, 250 of each 

new $4.50 

TELEPHONE REPEATER type EE89, 40 new 

at $2.50 

300—7th Street 
Brooklyn, N.Y. 11215 


TALLEN CO., INC. 


ATTENTION 


KW LINEAR AMPLIFIER BUILDERS 

EIMAC 3-I000Z yellow factory boxed 
with guarantee .-. 

$69.00 

EIMAC SK-510 Socket 3-I000Z, 4-I000A 

9.00 

EIMAC SK-516 Chimney, 3-I000Z . 

JENNINGS UCS I0-300MMFD Vacuum 

12.00 

Variable Capacitor, 7.5KV, Complete 
with gear drive train and mounting 
bracket. ..-. 

27.50 

EIMAC 3-400Z yellow factory boxed with 
guarantee . 

32.00 

EIMAC SK-410 socket, 3-400Z .. 

9.00 

EIMAC SK-416 chimney, 3-400Z 

7.00 

Add postage, tubes shipped via 

REA 

Write, Wire, Phone (813i 722-1843 on your 
EIMAC/VARIAN needs 

SLEP ELECTRONICS COMPANY 

2412 HIGHWAY 301 N. 
ELLENTON, FLORIDA 33532 
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Sudden UFO Interest 
Not Restricted* To Hams 


The radio amateur’s interest in flying sau¬ 
cers may be more timely than one might 
at first suspect, for a similar interest was re¬ 
cently announced in Russia, a country with 
an earned record of ignoring such space 
phenomena. And when Russia takes a look 
at the world of flying saucers, that IS news! 
In what amounts to a complete reversal of 
official attitude toward flying saucers, Rus¬ 
sia now rejects the tired explanations we 
Americans are accustomed to hearing: that 
UFO’s are the result of “optical phenomena” 
and that they are quasi-natural occurrences 
of atmospheric or terrestrial origin. Russian 
scientists now go on record as offering their 
learned support to the hypothesis that UFO’s 
originate on at least one other world some¬ 
where in space. 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 


Your ad in this space 
will reach 65,000 paid 
readers (an honest Fig¬ 
ure!). Plus all their 
friends who are too 
chintzy to buy their own 
copy. 

Call or Write for 
Ad rates today 
73 Magazine 
Peterborough, N.H. 

03444 

Phone 603-924-3873 


Ken W. Sessions, Jr. K6MVH 
Technical Editor 
Electro-Optical Systems, Inc. 
300 N. Halstead 
Pasadena, California 


In articles appearing in “Kimsomol’skaya 
pravda” and ‘Teknika-Molodezhi,” the Rus¬ 
sian scientific community let pass a sequence 
of startling announcements that tend to con¬ 
firm the need for a world-wide amateur radio 
“skvwatch” plan. Included was a convincing 
conjecture that the famed Tungusky meteor¬ 
ite of 1908 was an artificial craft from an¬ 
other planet. 

Information as to the contents of the two 
Russian scientific publications was released 
by Electro-Optical Systems, Inc., an aero¬ 
space firm in Pasadena, California, in a house- 
organ series entitled “Soviet Science in the 
News.” The California firm, a subsidiary of 
the Xerox Corporation, makes regular trans¬ 
lations of Soviet technical papers as a serv¬ 
ice to American scientists. 

According to the Russian-to-English trans¬ 
lation of the Soviet papers, there has been a 
number of recent Soviet investigations by the 
USSR’s Academy of Sciences with respect 
to the Tungusky meteorite. The Tungusky 
explosion, the report said, had every parame¬ 
ter of an atmospheric nuclear blast and left 
considerable residual radioactivity. Also lend¬ 
ing credence to the Soviet Academy’s theory 
was the fact that the “meteorite” had appar¬ 
ently maneuvered immediately preceding the 
blast. The mysterious bodv exploded after 
apparently negotiating a 375-mile arc in the 
earth’s atmosphere. 

While the Russian’s sudden interest in 
UFO’s as a very real element of our times 
does not necessarily mean all old theories 
must be discarded, it does help to maintain 
an aura of sobriety in the discussion of a 
subject once reserved for the lunatic fringe. 

. . . K6MVH 
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Around 

The 

World 


Algeria 

Although the amount of equipment avail¬ 
able is very limited as a result of strict regulat¬ 
ions and an embargo on sending money out of 
the country, more licenses are expected to be 
issued shortly. At the present time there are 
15 licensed stations in Algeria, seven held by 
nationals (7X2), five by foreigners (7X0), and 
three by club stations (7X2 plus three letters). 

Five stations are active on 144 MHz, work¬ 
ing into France, Italy and Spain. There is in¬ 
terest in SSB, RTTY and TV, but the equip¬ 
ment is just not available. 

Bulgaria 

During November a 15 day seminar was 
held in Sofia for instructors in Amateur Radio 
in order to help them improve their methods 
of teaching the theory of electronics. Operat¬ 
ing practices for VHF and short wave, contest 
operating, construction practice, fox-hunting 
and the organization, conducting and judging 
of competitions were also discussed. 

In December each of the 32 District Radio 
Clubs met in Sofia for a 15 day course on fox¬ 
hunting. Each participant had to build three 
fox-hunting transmitters for 3.5 and 144 MHz. 

A special Jubilee International LZ DX Con¬ 
test will be held on September 14, 1969 from 
0000 to 1200 GMT on CW and SSB to mark 
the 25th anniversary of the Republic. 

ITU—Geneva 

The Administrative Council of the ITU has 
announced the intention to hold a World Ad¬ 
ministrative Conference in the latter part of 
1970 to deal specifically with Space Radio 
Communications, Problems and Allocations. 
The exact dates, location and detailed agenda 
will be decided by the Council in May 1969. 


Faroes 

The annual meeting of the FRA was held in 
Thorshaven in October 1968. An activity con¬ 
test was announced starting 1 Nov and ending 
30 April 1969 on all bands, 3.5 to 28 MHz. 

Italy 

Radio manufacturers and dealers in Italy are 
required by law to provide purchasers of radio 
transmitters with a government certificate set¬ 
ting out the frequencies on which the trans¬ 
mitter may be operated and the maximum po¬ 
wer that may be used. Just how this will af¬ 
fect home made equipment is not yet known. 
The small 11 meter Japanese walkie-talkies 
may give the authorities fits since many of 
them run well over the 10 mw permitted by 
law. 

The ARI has petitioned their PTT for per¬ 
mission to operate in the 431.75-432.25 MHz 
band. 

Netherlands 

The Netherlands Government has extended 
its reciprocal operating agreement with the 
U.S. to include Surinam (PZ) and the Nether- 
land Antilles (PJ), as well as the homeland. 

Every Friday evening at 2030 GMT VERON 
transmits a broadcast in English on 14.1 MHz 
on RTTY. Reports will be appreciated. 

Nigeria 

The war with Biafra has held up the issuance 
of new amateur licenses. At present only sta¬ 
tions in Lagos, Kaduna and Zaria can operate. 
Four members of the NARS are on the staff 
of the university at Zaria and a strong effort is 
being made to encourage students to take up 
amateur radio as a hobby. The SSB station at 
the university is 5N2AAU and is active. 

Norway 

The annual meeting of the NRRL took place 
in August. There are 2379 licensed amateurs 
in Norway, 258 more than the previous year. 

A fund has been set up, with the aid of a gov¬ 
ernment grant of $2100, to help the handicap¬ 
ped to become radio amateurs. IRC’s for con¬ 
tacts with LG5LG will also go to this fund. 
This station has been set up in the Free State 
of Morokulien, an area surrounding the Peace 
Monument set up on the Norwegian-Swedish 
border. Send 3 IRC’s for QSL or 4 IRC’s for a 
direct QSL. Send $3.50 for an Honorary Citi¬ 
zenship in the Free State of Morokulien to the 
NRRL, Box 21, Refstad, Oslo 5, Norway. 
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Lawrence B. Medwin WB2YRQ 
35 Crescent Drive 
Whippany, NJ. 07981 



and Easy QRP 


DRIVER 



200 


TO REL. PWR. METER 


Fig. 1. External conversion of a VFO by adding 
an antenna coupler , a relative power output meter, 
and a TR switch. 


Nearly every month one sees articles in 
ham magazines about some low power tran¬ 
sistor transmitter. Have you ever had a de¬ 
sire to build such a rig but never got 
around to winding the coils or sending away 
for the transistors? But your laziness (and 
mine!) shouldn’t stop you from enjoying 
QRP operations. This article describes two 
simple ways of using equipment in your 
shack to get you on QRP in a single even¬ 
ing. 

In Method I a VFO is converted (exter¬ 
nally) by adding an antenna coupler, a rel¬ 
ative power output meter, and TR switch 
(See Fig. I). If you don’t have a separate 
VFO, Method II describes conversion of a 
medium power transmitter by removing the 
finals and connecting the driver to the pi- 
net (Fig. 2). I don’t recommend crystal con¬ 
trolled low power operation, but it must be 
possible. 

The modern VFO is actually a low pow¬ 
er transmitter. It provides a fundamental 
on 80 and 40 meters and harmonics on 20, 
15, and 10. It can be keyed from a terminal 
strip or jack on the back. The rf output 
is carried out through coax to the transmit¬ 
ter, or in this case, the antenna. The rf 
passes through a harmonic filter-antenna 
coupler, which consists of a tuned circuit 
LI-CL. LI is 30 turns of enameled wire, 
hook up close-wound on a 1 inch diameter 
cardboard tube. 13 turns are shorted out 
for 40 meters by SI. Cl was a 100 pF 


variable, but a standard 365 pF variable 
will do, though tuning will be a little more 
difficult. 

The relative power output meter is fairly 
standard. The 5K pot, the sensitivity control, 
limits the amount of ?f to the rectifier and 
filter. Cl is tuned for maximum indication 
on the milliameter. Keep the reading low, 
as the current you read on the meter is 
not reaching the antenna. 

With this setup, using an HA-5 VFO run¬ 
ning five watts input,, I have worked into PEI 
(579) and Michigan (569); each over 700 
miles away. Don’t expect fantastic reports, 
but expect to get out. The number one re¬ 
quirement for QRP work is patience. You 
will probably not get an answer the first 
time, or even the second time. It takes a 
good ham at the other end to even bother 
to copy your station. 

Remember that if your neighbor is run¬ 
ning 100 watts,, medium power, you are 
13 db below him to start, a little over 2 
S units. Don’t lose any power in your coax 
or dipole. My dipole, left over from my 
novice days, was resonant at about 7175 kHz. 
As this frequency was approached from the 
low end of 40 the relative output meter 
nearly doubled it’s reading. 

Also of prime importance is your receiver. 
If you want someone to copy you out of the 
noise, you must be able to do the same. 

And just a word about operating. I 
wouldn’t recommend sending CQ too much. 
It’s better to come back to a CQ right 
where you can be easily found. 



Fig. 2. Conversion of a medium power transmitter 
by removing the finals and connecting the driver to 
the pi-net. 
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Fig. 2 shows the final stage of a CW 
transmitter. Remove that big, ugly final. 
Connect a 1000 pF mica capacitor from the 
point A (the plate pin of the driver) to 
point B (the input of the pi-net). Since you 
can no longer tune up by plate current, you 
must add the relative power output meter 
circuit, or, in the case of a rig that already 
has one (like the T150A, which I modified), 
increase it’s sensitivity. This can be done 
by decreasing the value of the dropping 
resistor that goes to the antenna jack to 
about 500 ohms. If the meter circuit is to 
be added connect the 200 ohm resistor as 
close as possible to the antenna, and bring 
a pair of twisted wires out to the pot. 

This method offers the advantage of 
working all bands. Fifteen meters is an es¬ 
pecially good band for low power. With 
fifteen watts input in a T150A I was 599 
in Texas, about 2200 miles away. But J5 
watts is high power. 

Just a few more things. QRP offers a 
new challenge to hams. Like DXing, which 
is all it really is (though I’ve ragchewed 
for over an hour while my lunch was rapidly 
cooling) the antenna system must be per¬ 
fect, for best results. Extreme patience is 
required, as well as a stable, selective re¬ 
ceiver, and a good operator. 

If you’ve ever had any TV 1 complaints, 
you won’t now. Your rig is no longer strong 
enough to interfere! 

A kindly OM was down at the shack the 
other day, and, being favorably impressed, 
made the following encouraging comment: 
“Why don’t you plate-modulate the VFO? 
Take an audio transformer, hook it up back¬ 
wards to the hifi, put the primary in series 
with the B-f- to the plate of your final, and 
. . . He hasn’t been invited back. 

. . .WB2YRQ 
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Douglas Byrne G3KP0 
Jersey House 
Peterborough, England 

Full Sequential Switching 
with Simple Relays 

antenna - 1 the B-plus is switched off before the an- 



Low-noise transistors in receiver front- 
ends are mighty fine and have a long, care¬ 
free life-provided, and only provided, they 
are not given a knockout blow from the 
transmitter rf. 

This is all too easy to do at many ama¬ 
teur stations, and for absolute safety it is 
vital for the control-system to incorporate 
some form of sequential switching. 

Good designs have been published, for 
instance “Ultimate Station Control” by 
W2AJW in 73 for Sept. 66, but most in¬ 
volve the use of many transistors or scarce 
high-resistance relays—and by Murphy’s 
Law, the special type required is never avail¬ 
able. 

However, there are plenty of surplus 24- 
volt relays in all self-respecting junk-boxes, 
and this particular station control-system uses 
nothing else. In spite of its obvious sim¬ 
plicity, it gives full sequential switching, 
thereby automatically protecting those ex¬ 
pensive front end transistors by making sure 
the receiver input is grounded and the an¬ 
tenna transferred to the transmitter well 
before the B-plus is applied to the PA final. 
And just as important, it sees to it that 


tenna is returned to the receiver input. 

Additional advantages are that all an¬ 
tenna switching is done “cold”, without rf 
on the feeders, the transmitter output is 
always looking into a load, and when the 
control system is off, the antenna is con¬ 
nected to the receiver—all ready for a quick 
listen round the bands. 

Details of relays 

The relays required all have normal sets 
of contacts, which are “open” in the de¬ 
energised position. 

RY1, which is the main control, has 
three such pairs (plus any additional ones 
which might be useful for killing the re¬ 
ceiver B-plus). 

RY2 is slugged with a copper ring round 
the heel or bottom end, as in Fig. 2a, and 
this causes it to be slow' to release. If you 
do not happen to have one of this type 
around, quit worrying. Simply connect a 
small diode rectifier across the relay coil— 
the right way round as in Fig. 3a, so that 
it merely short-circuits the induced EMF, 
and not the applied voltage. Alternately, wire 
a resistor across the coil—about the same 
value as that of the coil—as Fig. 3b. Eith¬ 
er will delay the release when put across 
an ordinary relay. 



Fig. 2 . See Text. 
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Fig. 3 . See Text. 

NTS is the usual transmitter antenna 
changeover relay. 

RY4 is another slugged type, but this time 
with the copper ring at the toe or top end 
—next the armature. This makes it slow to 
operate as well as to release. See Fig. 2b. 

Finally, RY5 is the transmitter B-plus re¬ 
lay. 

Modus operandi 

SI, the PTT switch, activates RY1, and 
current is fed via the “A” contacts to RY2, 
which closes immediately as it is only slugged 
for delay on release. So RY3, the antenna 
change-over relay, is energised without any 
appreciable time lapse. Receiver input is 
grounded, and antenna switched to trans¬ 
mitter. 

Current is also fed via the “C” contacts 
on RY1 to RY4, which is slugged to give 
a time delay in both operate and release 
modes. So here is there is a time lag before 
current is fed via the “B” contacts on RY1 
to RY5—to turn on the transmitter B-plus. 

In the reverse action, SI is opened, RY1 
de-energised, voltage removed from RY2, but 
—as this has a delayed release—it keeps j 
its contacts closed for a short space of time. 
So current is still supplied to RY3, and the 
antenna remains switched to the transmitter 
for a little while. 

Now, although RY4 is slugged and so has 
a delayed action, the supply of current to 
RY5 is via the contacts “b” on RY1. And 
these open immediately after SI is opened, 
so the B-plus is removed from the trans¬ 
mitter before the antenna is switched over 
to the receiver. Result is safety, and long 
life to your expensive front-end transistors! 

. . .G3KPO. 


HELP STAMP OUT 
MENTAL HEALTH 
SUBSCRIBE TO 73 

NOW 


BACK ISSUE 
GUNSMOKE* 

*some..other..unmentionable 
publication has used Bonanza 

30 (THIRTY) 30 count 'em 30 tremen¬ 
dous stupendous fascinating enormous 
devastating incredible enervating back 
issues 

ONLY 

$5 (WOW!) 


postpaid worldwide 



Yes . . . yes . . . yes . .. here is your oppor¬ 
tunity to blow your mind on back issues of 
73. You send us $5 in cash, check or nego¬ 
tiable securities and we will send you an 
unbelievable miscellany of thirty different 
(all different) back issues from the 1960-1966 
era. These are all rare collectors items. 
Every one could very likely be worth a for¬ 
tune to you. Who knows, you might even 
find a rare January 1961 in this pile! We 
don’t even know what is in the packages. 
To keep costs down we have had these mag¬ 
azines packed into sloppy bundles by the 
chimps from Benson’s Animal Farm. Watch 
out for banana skins. 

If you want specific issues of 73 they are 
available at the low low (high) price of 75c 
each. Unless we don’t have them, in which 
case the price is higher. 

How about sending a bundle to a DX 
friend? Back issues are worth their weight 
in unicorn dung in most countries. Remem¬ 
ber your friends with a nice bundle of 73 
magazines. 

Money received without a shipping ad¬ 
dress will be used for beer. 
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Report on the Drake R-4A 

Receiver and 
T-4X Transmitter 


Fred W. Fetner, Jr. WMEFA 
1728 Ebenport Road 
Rock Hill S.C. 29730 

After getting off to a bad start with an 
inexpensive receiver which proved to be un¬ 
satisfactory, I decided to purchase a really 
good receiver. For some time I studied the 
specifications of the available receivers but 
overlooked the Drake for some unknown 
reason. One day, I read the specifications of 
the Drake Receiver and was astonished by 
its many features. After much comparison 
with other receivers I found that I could 
find no other receiver at any price with all 
of the following features: 

1. Permeability tuning 

2. Transistorized VFO 

3. Passband Tuning 

4. Crystal lattice filter in first if stage 

5. Highly selective and adjustable tuned 
circuits in 2nd if stage. 

6. Noise blanker as standard (not option¬ 
al) equipment (not merely a noise 
limiter) 

7. 1 kHz tuning accuracy 

8. Notch filter 

9. Auxilary band coverage capabilities 

I bought my R-4A in April 1967 and was 
immediately impressed by its good appear¬ 
ance which somehow is not done justice by 
the catalog pictures of it. I also noticed its 
extreme quietness. The stability is remark¬ 
able. No drift has ever been detected even 
from a cold start. My homemade CW crystal 
controlled transmitter has more drift than 
the R-4A. No retuning has ever been needed. 
The skirt selectivity is amazing with any 
normal S-9 signal more than 1 kHz away 
being inaudible. After using the receiver for 
a while I began to wonder if the unit was 
more selective than the standard communi¬ 
cations receiver employing a sharp CW crys¬ 
tal filter. So I got such a receiver on loan 


and used it and found that while it had a 
very pronounced peak the skirt selectivity 
was not nearly as good as that of the R-4A 
and that overall the R-4A was vastly superior 
and more selective, and much easier to tune. 

The Drake has passband tuning which 
makes it superior to any receiver which does 
not have this feature. This is an adjustable 
or tunable circuit in the 2nd if stage which 
may be tuned over a 6 kHz range. The 
receiver frequency is not changed by the 
passband tuning control, the control merely 
selects and peaks the desired frequency out 
of the 6 kHz wide signal which comes 
through the crystal filter in the first if stage. 
The lattice filter provides the immunization 
against cross modulation from nearby power¬ 
ful stations, and the skirt selectivity and 
the passband tuning system provides the 
actual main selectivity which is adjustable 
from 4.8 kHz to .4 kHz in four steps. 2.4 kHz 
and 1.2 kHz is provided for SSB use. Upper 
or lower sideband selection is also made with 
the passband tuning control. The control can 
be used to select any one of several stations 
near the same frequency without having to 
move the main tuning knob. There is little 
chance of losing a signal on CW since once 
the station is heard, the main tuning can 
be left unmoved and the signal peaked by 
using the passband control. No variable BFO 
is used, and none needed, since after peaking 
one signal all further signals come in at the 
same audio pitch. By using the high selec¬ 
tivity, Effective T notch filter and switching 
to the opposite sideband, if necessary, it is 
rare indeed that a station cannot be copied 
through QRM. Many times my contacts have 
referred to QRM on their end and I have 
replied that they are 599 with no QRM. Some 
of this is due to the different locations, but 
most of it is due to the selectivity of the 
receiver. 

The noise blanker eliminates most man¬ 
made type interferrence completely but has 
little effect upon static. Setting the T notch 
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filter slightly off to one side of the desired 
signal helps somewhat in copying under 
heavy static conditions. 

Turning the passband control to the cen¬ 
ter position or slightly to one side of center 
makes weak CW signals come in stronger 
and for extreme QRM conditions setting the 
control toward the extreme right or left posi¬ 
tion increases the selectivity while making 
the receiver less sensitive. For SSB the 2.4 
kHz position is provided and for extreme 
QRM conditions the 1.2 kHz position works 
wonders. 

The main dial is marked in 25 kHz incre¬ 
ments and a skirt on the main tuning knob 
is marked in 0 to 25 kHz increments. The 
claimed accuracy is within 1 kHz across the 
dial but I have found it to be better than 
claimed. The calibration holds within about 
200 Hz from band to band. Resettabilitv is 
perfect. No backlash or slack exists. 


Drake T-4X 

When I purchased the receiver I had no 
idea that I would ever get the matching 
transmitter. But after using the receiver for 
almost a year I was so impressed and pleased 
with it that I decided to get the T-4X. It 
has VOX, PTT, CW sidetone and operates 
at 200 watts on AM as well as SSB and CW. 
AGC is employed on SSB and eliminates 
overmodulation even though the gain might 
be turned to maximum. No TVI has been 
detected even to a portable TV sitting right 
next to the transmitter. It seems to pack 
quite a punch for 200 watts. I have received 
many 40 over S-9 reports and many people 
thought I must be using a linear. I am using 
a dipole mounted about 15 feet high. 

The real beauty of the combination is its 
flexibility of frequency control. At the mere 
flip of one switch separate frequency control 
can be obtained or transceive operation can 
be selected with either the receiver or the 
transmitter controlling both units. One VFO 
can be left in the CW band and the other 
in the phone band and the proper VFO is 
selected instead of retuning across the band. 

The extra VFO is very useful in finding a 
clear frequency while the other VFO is left 
set on the frequency of the person you are 
working at the moment. 

Of course, if someone starts drifting you 
can switch to separate frequency control to 
stay with him with your receiver without 
altering the transmitted frequency. 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPEREX-ETC. 

811 A-4.75, 4-125A-28.00, 4-65A-12.00 

5R4GY-1.75, 807-1.75, WE350(807)-1.25 
4-400A-37.50, 813-20.95, 4X-150A-19.95 
4-250A-36.50, 4-1000A-80.00, 4PR60B-S55 
4CX250B-21.00, 8236-12.95, 2E26-2.50 

1625(807-12v filM.10, 417A-2.25, 404A-2.25 
6146-2.50. 6360-3.00, 2X2-.50, OD3-OC3-.75 
5879-1.75, 5881-3.25, WE-CV677 1000 WATT 
TETRODE-5.95, EIMAC-MACHLETT VT-158 
1200-3000 WATT BOTTLE-READ MARCH 
1969 ISSUE 73 HOW GREAT THIS IS-9.95! 
12V 20AMP DIODE POWER SUPPLY (LESS 
XI ORMER)-4.95. SEND FOR OUR LIST OF 
OVER 3000 TYPES OF AMERICAN, BRITISH 
AND EUROPEAN IMPORTED TUBES. LAR¬ 
GEST STOCK OF XMITTING TUBES IN THE 
WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST 
IN THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 


Wouldn't Your 
Ad 

look good Here? 


A regular zero beat system is used for 
CW but for SSB a “canary” or warbling type 
of beat tone is heard. When the units are 
tuned to within 2 or 3 warbles per second, 
the separate units are tuned to within 2 or 
3 Hz of the same frequency. This is much 
more accurate than the regular zero beat 
method normally used which might be in 
error by 100 Hz or more. 

The new T-4XB and R-4B appear to use 
the same basic circuits with certain improve¬ 
ments such as: a 50 kHz calibrator for 
sub-band marking, and a newer and better 
crystal lattice filter in the transmitter for 
even better sideband suppression. They also 
have a new tuning knob and knob skirt or 
dial and a new chip resistant paint finish. 

If you will compare I think you will agree 
that none of the competition can equal the 
Drake Line. 

. . . WB4EFA 
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Operating Suggestions 


For The Two er 


E. H. Marriner W6BLZ 
528 Colima Street 
La Jolla, California 


There have been numerous suggestions 
for improving the two meter Heathkit HW- 
30 transmitter-receiver also known as the 
Two’er. Here are some more suggestions. 

In order to change crystal frequency it 
is necessary to remove the cabinet. The crys¬ 
tal originally is inside. A socket could be 
mounted on the front panel to remedy the 
situation, however, the long leads back to 
the original socket add so much capacity 
and inductance that the crystal may no 
longer oscillate. Some operators have solved 
the problem by cutting a square hole in 
the side of the cabinet. A better solution 
is to mount the crystal socket vertical at 
the back of the cabinet, and it does not 
take up much more space. A new .001 disk 
capacitor and a 22K 1 watt resistor will be 
needed because the new leads need to be 
slightly longer than the original components. 
To mount the crystal in the vertical posi¬ 
tion requires disk sanding a double type 
crystal socket down to the center hole. In 
other words do not cut the socket exactly 
in half. A number 41 drill hole is required 



Mounting the crystal socket and the BNC coax 
socket. 



Fig. 1. Two meter antenna made from a type SO 
VHF coax plug. 


A. use a number 41 drill through the nylon center 
to accept the rod. B. %xl" nylon slipped over rod 
after soldering. C.. Brass rod pushed in and 
soldered here. B. Plug installed on top of the 
Two’er cabinet. E. Coax braid soldered to lug. 


through the side of the socket to fasten it 
to the back of the chassis. A dab of Arm¬ 
strong cement will help the screw secure 
the socket in a solid position. Two tiny holes 
are now drilled through the chassis for the 
leads of the 22K and .001 mfd capacitor 
whose leads have been covered with Teflon 
type spaghetti insulation to prevent short¬ 
ing of the leads to the chassis. To change 
crystals now only requires peering around 
the corner of the cabinet to pull the crystal 
out and to plug in another. 

Another improvement to the Two’er is to 
replace the phono type rf output socket with 
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Frequency 


Crystal 


144.000 

8000 

ke/s 

144.18 

8010 

ke/s 

144.45 

8025 

kc/s 

144.7 

8040 

kc/s 

144.9 

8050 

kc/s 

145.31 

8073 

kc/s 

145.35 

8075 

kc/s 

145.440 

8080 

kc/s 

1.45.500 

8083.3 

kc/s 

145.620 

8090 

ke/s 

145.800 

8100 

kc/s 

145.900 

8106 

kc/s 

146.000 

8111 

kc/s 

146.090 

8116.7 

kc/s 

146.200 

8225 

kc/s 

146.500 

8140 

kc/s 

146.700 

8150 

kc/s 

146.820 

8156.6 

kc/s 

147.1 

8173 

kc/s 

147.2 

8175 

kc/s 

147.6 

8200 

kc/s 

148.00 

8227 

kc/s 


made from a piece of brazing rod which 
is pushed through a piece of nylon insula¬ 
tion and is later pushed down into the SO 
type fitting and cemented after the rod has 
been soldered to the plug pin. 

Each time a new antenna is used on the 
set the final will have to be adjusted for 
maximum output a fact often overlooked by 
operators because the ceramic output ca¬ 
pacitor is inside the cabinet. A small hole 
can be drilled on the side of the cabinet 
so that a tuning wand* can be inserted to 
tune the final amplifier while watching the 
0-1 mA output meter plugged into the back 
of the cabinet. 

While these suggestions may seem trivial, 
they may be of great help to the person 
not familiar with the two’er, and they cer¬ 
tainly make operating of the two-er much 


a BNC chassis mount type. This will make 
it easier to change the RG58/U antenna 
cable. To put in this fitting the hole will 
have to be enlarged to % inches and the 
fitting will push in and the nut can be 
fastened to the underside of the chassis. 



Mounting the portable antenna on the Two’er 
cabinet. 


For portable operation in the backyard or 
on the dining room table, a vertical 19 inch 
whip antenna can be made and mounted 
on top of the cabinet, (see Fig. 1) It is 
only necessary to punch a % inch hole on 
the top of the cabinet and then solder on 
a short piece of RG58/U, and push it out 
one of the vent holes at the back of the 
cabinet. Now attach a BNC type fitting 
to the short lead and push it in the new 
BNC chassis fitting. The antennas can be 


easier. 

. . . W6BLZ 


Please use 
your Zip Code 
when writing 73 


Ver-r-r-y lnter-r-r-esting Bar-gains!!! 

Send for our ver-r-r-r-y inter-r-r-esting 68 page 
catalog ! ! ! 23c (Free with an order ! ! !) 

P.P. = POSTAGE PAID 
D. C. to 400 CYCLE POWER SUPPLY KIT 

This is an indispensable item if you 
want to run Gov’t Surplus aircraft or 
missile electronics. It will convert 
12VDC or 6VDC to 110 volts, 400 cycle 
35 watts. The kit includes a high qual¬ 
ity potted transformer, transistors, re¬ 
sistors, diodes and instructions. No 
hardware or cabinet is pro.ided. The 
output waveform is square, rather than 
sinusoidal, but our experience has been 
that this will not make and difference 
since military equip, is insensitive to waveform distortion. 
Wt. 3 lb. 400 Hz P.S.$3.50 

SILICON RECTIFIER AND HEAT 
SINK ASSEMBLY — 4 for $2.50 

This is by far the best rectifier deal we 
have ever offered. Four heat sinks each 
containing two Motorola or Delco I N 
3001 25 ampere 200 PIV rectifiers. 

These are not factory rejects but unused 
termination material. With the four 
assemblies containing eight (8) diodes 
you can make either one 50 ampere bridge, two 25 AMP 
bridges, or four 25 AMP full wave center tapped rectifiers. 
Comp, w/inst. 4SRHS ..$2.50 P.P. 

1000 MED TANTALUM CAPACITOR 

Buy a brand new high capacitance Tantalum Capacitor for 
less than the price of an equivalent aluminum foil unit. You 
gain the advantages of small size, high reliability, infinite 
life, and high temperature operation. Don't let the Electro¬ 
lytic Capacitor be the largest size and least reliable com¬ 
ponent in the next home project or replacement. Regular net 
price of these units is $72.00. Brand new. 

Tantalum Capacitor 1000 Mfd @ 50 VDC TC'000 $2.00 P.P. 

400 Mfd @ 75 VDC TC 400 $2.00 P.P. 

B & F ENTERPRISES 

P.O. BOX 44. HATHORNE, MASS. 01937 
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Technical Aid Group 


Please refer any questions of a technical 
nature to one of the following members of 
73’s Technical Aid Group. These are dedi¬ 
cated amateurs who really want to be of 
help and do so without compensation. Be 
sure to state your problem clearly and en¬ 
close a S.A.S.E. for a reply. 

John Allen, KIFWF, high school student, 51 Pine 
Plain Road, Wellesley, Mass. 02181. HF and VHF 
antennas, VHF transmitters and converters, AM, SSB, 
product data, and surplus. 

Bert Littlehale, WAIFXS, 47 Cranston Drive, 
Groton, Conn. 06340. Novice transceivers, test 
equipment and homebrew projects gone wrong. 

Bob Groh WA2CKY, BSEE, 123 Anthony Street, 
Rochester, New York 14619. Specializes in VHF/UHF 
solid-state power amplifiers, but will be glad to make 
comments on any subject. 

G. H. Krauss, WA2GFP, BSEE, MSEE, 70-15 175 
Street, Flushing, New York 11365. Will answer any 
questions, dc to microwave, state-of-the-art in all 
areas of communications circuit design, analysis and 
use. Offers help in TV, AM, SSB, novice transmitter 
and receivers, VHF antennas and converters, re¬ 
ceivers, semiconductors, test equipment, digital 
techniques and product data. 

Charles Marvin W8WEM, 3112 Lastmer Road, 
RFD $1, Rock Creek, Ohio 44084. Will help with 
any general amateur problems. 

Stix Borok WB2PFY, high school student, 209-25 
18 Avenue, Bayside, New York 11360. Novice help. 

Clyde Washburn K2SZC, 1170 Genesee Street, 
Building 3, Rochester, New York 1461 I, TV, AM, 
SSB, receivers, VHF converters semiconductors, test, 
general, product data. 

Richard Tashner WB2TCC, high school student, 
163-34 21 Road, Whitestone, New York 11357. Gen¬ 
eral. 

J. J. Marold WB2TZK, Ol Division, USS Mansfield 
DD278, FPO San Francisco, California 96601. Gen¬ 
eral. 

Ira Kavaler, WA2ZIR, BSEE, 671 East 78 Street, 
Brooklyn, New York 11236. SSB transmitting, color 
TV, computer programming and systems, digital, 
radio and remote control, rf transmission lines, di¬ 
pole design, audio amplifiers, linear and class C rf 
amplifiers. 


73 BINDERS 

Are your magazines falling down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 
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Fred Moore, W3WZU, broadcast engineer, 4357 
Buckfield Terrace, Trevose, Pa. 19047. Novice trans¬ 
mitters and receivers, HF and VHF antennas, VHF 
converters, receivers, AM, SSB, semiconductors, mo¬ 
bile test equipment, general, product data, pulse 
techniques, radio astronomy, bio-medical electronics. 

Walter Simciak, W4HXP, BSEE, 1307 Baltimore 
Drive, Orlando, Florida 32810. AM, SSB, Novice 
transmitters and receivers, VHF converters, re¬ 
ceivers, semiconductors, mobile, test-equipment, gen¬ 
eral. 

James Venable K4YZE MS, LLB, LLM, 119 Yancey 
Drive, Marietta, Georgia. AM, SSB, novice gear, 
VHF, semiconductors, and test equipment. 

J. Bradley K6HPR/4, BSEE, 3011 Fairmont Street, 
Falls Church, Virginia 22042 General. 

Wayne Malone W4SRR BSEE, 8624 Sylvan Drive, 
Melbourne, Florida 32901. General. 

Bruce Creighton WA5JVL, 8704 Belfast Street, 
New Orleans, Louisiana 70118. Novice help and gen¬ 
eral questions. 

Douglas Jensen, W50G/K4DAD, BA/BS, 706 
Hwy 3 South, League City, Texas 77573. Digital 
techniques, digital and linear IC’s and their applica¬ 
tions. 

Louis Frenzel W5TOM, BAS, 4822 Woodmont, 
Houston, Texas 77045. Electronic keyers, digital 
electronics, IC's commercial equipment and modifi¬ 
cations, novice problems, filters and selectivity, 
audio. 

George Daughters WB6AIG, BS, MS, 1613 Notre 
Dame Drive, Mountain View, California. Semicon¬ 
ductors, VHF converters, test equipment, general. 

Glen H. Chapin, W6GBL, 3701 Trieste Drive, 
Carlsbad, Calif. 92008. HF and VHF antennas, 
novice transmitters and receivers, VHF converters, 
semiconductors, receivers AM, SSB, general, surplus. 

Tom O'Hara W60RG, 10253 East Nadine Temple 
City, California 91780. ATV, VHF converters, semi¬ 
conductors, general questions. 

Steve Diamond WB6UOV, college student, Post 
Office Box 1684, Oakland, California 94604. Re¬ 
peaters and problems regarding legality of control 
methods. Also TV, novice transmitters and receivers, 
VHF antennas and converters, receivers, semicon¬ 
ductors, and product data. 

Orris Grefsheim WA6UYD, 1427 West Park, Lodi, 
California 95240. TV, HF antennas, SSB, VHF anten¬ 
nas and converters receivers, semiconductors, and 
general questions. 

Hugh Wells, W6WTU, BA, MA 1411 18th Street, 
Manhattan Beach, Calif. 90266. AM FM receivers, 
mobile test equipment, surplus, amateur repeaters, 
general. 

Carl Miller WA6ZHT, 621 St. Francis Drive, 
Petaluma, Calif. 94952. Double sideband. 

Howard Pyle W70E, 3434—7th Avenue, S.E., 
Mercer Island, Washington 98040. Novice help. 
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PFC Grady Sexton Jr. RAI 1461755, WAIGTT/ 
DL4, Hedmstedt Spt. Detachment, APO New York 
09742. Help with current military gear, information 
from government Technical Manuals. 

Sgt. Michael Hoff WA8TLX, Box 571, 6937th 
Comm. Gp., APO New York 09665. Help with all 
types of RTTY both commercial and military. Also 
data techniques. Covers conversion of military 
RTTY equipment. 

Eduardo Noguera M. HKINL, EE. RE, Post Of¬ 
fice Box Aereo 774, Barranquilla, Columbia, South 
America, Antennas, transmission lines, past experi¬ 
ence in tropical radio communications and mainte¬ 
nance, HF antennas, AM, transmitters and receivers, 
VHF antennas, test equipment and general amateur 
problems. Can answer questions in Spanish or Eng¬ 
lish. 

D. E. Hausman, VE3BUE, 54 Walter Street, 
Kitchener, Ontario, Canada. Would like primarily 
to help Canadians get their licenses. Would be able 
to help with Novice transmitters and receivers. 

Frank M. Dick WA9JWL, 409 Chester St., Ander¬ 
son, Indiana 46012. Will answer queries on RTTY, 
HF antennas, VHF antennas, VHF converters, semi¬ 
conductors, mobile, general, and microwave. 

Gary De Palma, WA2GCV/9, P.O. Box 1205, 
Evanston, III., 60204. Help with AM, Novice trans¬ 
mitters and receivers, VHF converters, semiconduc¬ 
tors, test equipment, digital techniques and all gen¬ 
eral ham questions. 

Arthur J. Prutiman K3DTL, 31 Maplewood, Dallas, 
Pennsylvania 18612. All phases of ham radio. Can 
assist with procurement of parts, diagrams, etc. 

William G. Welsh W6DDB, 2814 Empire Ave., 
Burbank, Calif. 91504. Club licensing classes and 
Novice problems. 

Ralph J. Irace, Jr., WAIGEK, 4 Fox Ridge Lane, 
Avon, Conn. 06001. Help with Novice transmitters 
and receivers and novice theory. 

lota Tau Kappa Radio Fraternity W7YG, Multno¬ 
mah College, 1022 S.W. Salmon St., Portland. Ore¬ 
gon 92705. This group of radio amateurs will answer 
any technical questions in the field of electronics. 

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake¬ 
field Drive, Apt. 708, Alexandria, Va. 22307. Ama¬ 
teur TV, both conventional and slow scan. 


Roger Taylor K9ALD, BSEE, 2811 West Williams, 
Champaign, Illinois 61820. Antennas, transistors, 
general. 

Michael Burns Jr. K9KOI, 700 East Virginia 
Avenue, Peoria, Illinois 61603. AM, SSB, receivers, 
transmitters, digital techniques, novice help, general. 

Jim Jindrick WA9QYC, 801 Florence Avenue, 
Racine, Wisconsin 53402. Novice transmitters and 
receivers, general. 

John Perhay WA0DGW/WA0RVE, RR #4 
Owatonna, Minnesota 55060. AM, SSB, novice trans¬ 
mitters and receivers, HF receivers, VHF converters, 
semiconductors, mobile, product data, general. Has 
access to full specifications on almost all standard 
components presently catalogued by American man¬ 
ufacturers. 

Ronald King K80EY, Box 227, APO New York, 
New York 09240. AM, SSB, novice transmitters and 
receivers, HF receivers, RTTY, TV, test equipment, 
general. 

Charlie Marnin W8WEM, 3112 Latimer Road, 
RFD I, Rock Creek, Ohio 44084. General technical 
questions. 

Michael Winter DJ4GA/W8, MSEE, 718 Plum 
Street, Miamisburg, Ohio 45342. HF antennas, AM, 
SSB, novice gear, semiconductors. 

David D. Felt, WA0EYE, television engineer, 4406 
Center Street, Omaha, Nebraska 68105. Integrated 
circuits, transistors. SCR's, audio and rf amplifiers, 
test equipment, television, AM, SSB, digital tech¬ 
niques, product data, surplus, general. 

Tom Goer K0GFM, Hq Co USAMAC, Avionics 
Division, APO New York, New York 09028. HF 
antennas, mobile, airborne communications equip¬ 
ment, particularly Collins and Bendix gear, AM, 
FM, or SSB—HF, VHF, UHF, general. 

Robert Scott, 3147 East Road, Grand Junction, 
Colorado 81501. Basic electronics, measurements. 

■ 

Does Math scare you? 

"Simplified Math for the Ham Shack" 
One of 73's books will make it easy. 
Order today, only 50c. 


NEW callbooks 



Over 60% of listings 
changed in only a year! 



MOVING? 

Every day we get a handful of wrappers 
back from the post office with either a change 
of address on them or a note that the sub¬ 
scriber has moved and left no address. The 
magazines are thrown out and Just the wrap¬ 
per returned. Please don't expect us to send 
you another copy if you forget to let us know 
about your new address. And remember that 
in this day of the extra rapid computer it 
takes six weeks to make an address change 
instead of the few days it used to when we 
worked slowly and by hand. 
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Edward A. Lawrence WA5SWD/6 
218 Haloid 

Ridgecrest, Calif., 93555 

(Sightless Operators Bridge) 


The S.O.B. 


If a sightless amateur could use a stand¬ 
ard SWR bridge, he could make the proper 
adjustments to his antenna or matchbox to 
get maximum efficiency. But a blind oper¬ 
ator cannot read a meter needle, so he is 
denied that valuable indication on any 
gear he may have. If the voltages are used 
to control an audio oscillator, they can be 
converted into a meaningful indication since 
most blind operators have very good hearing. 

Here is a SWR bridge designed to indi¬ 
cate a null condition by the lowering in 
frequency of an audio tone. Only three 
diodes, three transistors, a UJT and a few 
other standard components are used. All 
semiconductors are silicon, for stability. Sup¬ 
ply voltage is not critical, and the adjust¬ 
ments after assembly are few and easy. 

Although I will describe this circuit as 
used in an SWR indicator, it could be used 
as a voltmeter with the addition of a fixed 
reference and appropriate multipliers. 



Refer to Fig. 1; you will see that transis¬ 
tors Q1 and Q2 make up a differential am¬ 
plifier, which means both collectors will be 
at the same potential whenever the signal 
levels at the bases are equal. If they are not, 
then one collector will be higher than the 
other. The diodes D1 and D2 allow the 
base of the emitter follower Q3 to follow 
the higher collector. This puts the signal 
onto the 10 k resistor connected to the 
emitter of the UJT, and affects the time 
constant of the 15 k and the .1 mF capacitor. 
This varies the frequency of the UJT re¬ 
laxation oscillator, which drives the speaker 
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Fig. 2. Braille markings for front panel. 


directly. The end result is that the audio 
frequency of the oscillator will rise if the 
signals at the inputs of the differential am¬ 
plifier are not equal. Since the reflected 
voltage out of the SWR bridge is always 
lower than the forward voltage, we can 
find a position of the ratio pot where the 
amplifier is balanced. The position on the 
pot can be calibrated in Braille so the SWR 
can be read at the null position. Remember, 
the tone goes down at the null. Once the 
null is found, the tone will rise as the trans¬ 
mitter is peaked for maximum output. 

With a good match (1.2:1 or so) a null 
can be detected with only three volts applied 
in against the reflected voltage, it would 
provide a sharper null with a poorer SWR. 
Naturally the null gets sharper with in¬ 
creased input. 20 vdc is about the maximum 
that should be applied to either input. If 
your SWR bridge puts out more than that, 
use a voltage divider to bring it down. 

Note that the dc supply does not go to 
signal ground. This is so the signal can be 
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summed with the drop across D3 to prevent 
a 0.6 vdc dead zone. The signal voltages 
from the SWR bridge must be positive with 
respect to ground for this unit to work. 

I said that the adjustments after assembly 
were few and easy. Well, one is few so here 
it is. Set the ratio pot to mid-range and 
apply a signal to top. About 6 vdc. Jumper 
the wiper of the ratio pot to the reflected 
input. This should force the bridge to bal¬ 
ance. Measure between the collectors of 
Q1 and Q2. Adjust the 500 ohm pot until 
the meter reads zero. At this time, you 
should notice the audio tone dip in fre¬ 
quency as you reach the balanced condition. 
And that’s all there is to it. One more check 
can be made at this time to insure proper 
operation. Short the base of Q3 to ground. 
This should cause the audio tone to drop to 
a low frequency. If it causes the tone to 
stop, change the 15 k resistor to a lower 
value. 

To mark the dial in BRAILLE, use the 
pattern shown in Fig. 2. It is mirror image, 
so tape it to the inside of the chassis and 
punch through it. Use a small pointed punch 
and punch hard enough to raise the surface 
about Va -2 inch. Check to see that you can 
feel the pattern easily. 

If possible, use a dual transistor for Q1 
and Q2. It is nice but not absolutely neces¬ 
sary. Q4 is a 2N2160, but other UJT’s will 
work as well. Almost any NPN Silicon tran¬ 
sistor will work in this circuit, so don’t be 
too fussy. 

The UJT voltage controlled oscillator 
can also be used by itself in many applica¬ 
tions to find a peak or dip in voltage. Some 
of the places that this could be applied 
are: Plate Current, Grid Drive, Output 
Power. Or the Face of the indicator could 
be marked to indicate Beam position if a 
pot were coupled to the rotor. I am sure 
that many more uses can be found, limited 
only by the ingenuity we can apply to the 
problems faced, which certainly isn’t much 
of a limit. 

. . . WA5SWD/6 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 



Microphones—CERAMIC, CRYSTAL—DIRT CHEAP 

Ceramic 2 x x 6 foot shielded 


cable. Phono plug. 4/$5.00 . $1.50 ea. 

Ceramic Identical to above, terminated in 

phone plug 4/$5.50 . $1.50 ea. 

Ceram ic-J 2 , 4" x x •%". "76 foot 

shielded, tinned end cable. 4/$4.75 $1.25 ea. 

Crystal-J 2W>" x 1%" x %*. 6 foot single 

shielded cable, and two conductors, 
ends tinned. With ON-OFF switch. 

4/$3.75 . $1.00 ea. 


More VARIABLE CAPACITORS 


EFJ * 
167-161 

MC-50M 


DUAL 30- 
211 PF. 


4.7 to 55 pf. 600v spacing; Double 
bearing, double ceramic end plates, 
1%" sq. shaft. %" long 4- 

threaded bushing %” long. 4/$5.50 
6.3 to 50 pf, 1 KV spaced. Straight 
line frequency. Double bearing, 
double ceramic end plates 1%" x 
*4". Two %” shafts. *4" and 
long 4- threaded bushing. 

4/$4.50 . 

CARD WELL, 6500v spacing. Mic- 
alex insulation. o%" wide 3*4" 
high, 11" long + for %” shaft. 

(9 lbs). 4/$25.00 . 


$1.50 ea. 


$1.25 ea. 


$6.50 ea. 


All prices are NET, FOB our store, Chicago. All items are 
subject to prior sale. PLEASE include sufficient to cover 
shipping costs; any excess returned with shipment. For Illi¬ 
nois deliveries add 5% to cover sales tax—PLEASE. For 
1968 ‘’GOODIE" sheet, send SASE. 


B C Electronics 

Telephone 312 CAIumef 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 


SERVICE AND FRIENDLINESS 
To Radio Amateurs For 32 Years 

WE MUST BE DOING SOMETHING RIGHT. 

PHONE 
518-842 
8350 



RECEIVERS 

Collins 

75A4. 2 Filters 

—$425.00 

75S1, (J Multiplier 

—$375.00 

Drake Kl—$325.00 
**ClCBB Interceptor—$200.00 
Mint—$135.00 
‘National NC2-40C 

—$50.00 

New Hammarlnml 
HQ-100—$209.95 
Hanunarlund HQ-110A 
at $140.00 

•Hainmarlund HC-in re¬ 
ceiver adapter at $75.00 

TRANSMITTERS 

Collins 32S3—$550.00 
‘Collins 32V1— $130.00 
ClegB Thor 6—$225.00 
‘Globe King 500C at 
$400.00 

Valiant I at $135.00 
•Hainmarlund HX-50 
—$250.00 

Prices may be 


USED EQUIPMENT 


Heath SB-10—$75.00 
-Valiant I & B&W 
51SB—$210.00 
••Hallicraftcrs IIT-44 
— $225.00 

“B&W 5'SB-B $75.00 

TRANSVERTERS 

Collins 62S1—$600.00 
P&H 6-150—$ 125.00 

TRANSCEIVERS 

New National NCX-200 

—$300.00 

Gonsct 1170 + DC—$165.00 

LINEARS 

SBF. SB2I.A—$175.00 

ANTENNAS 

New Tronics Clift’ 
Dweller—$50.00 

MISCELLANEOUS 

ITEMS 

•Johnson 250W Matchbox 
+ Coupler—$75.00 
•Johnson K\V Matchbox 
+ Coupler—$125.00 
•Consignment 
••Special. No Discount 
10% in lieu of trade. 


discounted 
Just off Exit 27 on Thruway 
Distributors of all major lines 
of amateur equipment. 


W RADIO 
AUnlAX SUPPLY. INC. 
185 WEST MAIN, AMSTERDAM, N.Y. 
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Getting Your Higher 
Class License 

Part X - Basic Rules and Units 


All electronics—not just amateur radio 
—depends upon a knowledge of a few basic 
rules and units. The units are voltage, cur¬ 
rent, resistance, capacitance, inductance, 
and reactance, and the rules let us deter¬ 
mine how these units affect each other in 
any particular circuit. 

Important though these units and rules 
are, it is possible to be a good radio oper¬ 
ator with only a slight knowledge of them. 
Because of this, questions concerning these 
basics are at a minimum on the Advanced 
Class examination—and also because of this, 
we have saved our discussion of these until 
this last installment. Now it’s time to take 
a look at them. 

The questions from the FCC study list 
which require a knowledge of these basic 
principles to answer are: 

15. A resistor, capacitor, and inductor 
each have 100 ohms of resistance 
or reactance. What is the equivalent 
series impedance of these three ele¬ 
ments? 

38. A transformer with 115 volts applied 
across the primary terminals has a 
primary-to-secondary turns ratio of 
10 to 1. If a 5-ohm load is connected 
to the transformer secondary, the 
reflected primary impedance is 
what? How much voltage appears 
across one half of the turns of the 
primary? 

42. How do inductors combine in series 
and in parallel? Capacitors in series 
and parallel? 

Following our usual practice, let’s para¬ 
phrase these detailed questions into similar 
ones of broader scope to cover the whole 
range of the subject. 

All three of the FCC questions deal with 
effects that occur only in ac circuits. We’re 
assuming that you have some working knowl¬ 


edge of Ohm’s Law—but this law applies 
only to dc circuits. For a starting question 
to explore, then, let’s ask “How does ac 
differ from dc?”. 

One of the major differences between ac 
circuits and dc circuits is that in ac, we 
must deal with “reactance” as well as “re¬ 
sistance.” For our question, let’s determine 
“What is reactance?”. The answers we’ll 
find there will lead directly to another ques¬ 
tion (which takes us back to the FCC study 
list), “What is impedance?” 

When we have a relatively clear under¬ 
standing of reactance and impedance, we 
can move on to a question dealing directly 
with all three of the FCC questions: “How 
do impedances combine?” Finally, we’ll 
cover all the principles involved in FCC 
question 38, by asking “What does a trans¬ 
former do?” 

Most discussions of these subjects tend 
to lean quite heavily on mathematics; en¬ 
gineering texts in particular seem invar¬ 
iably to rely on calculus to deal with re¬ 
actance. That isn’t really necessary, and 
we’ll try to prove it by using nothing more 
complex than ordinary arithmetic—except 
for the minute amount of algebra necessary 
to present the various rules for calculation 
of results. None of them are any more com¬ 
plicated than Ohm’s Law: E = IR. 

All set? Let’s get on with it. 

How does ac differ from dc? The terms 
ac and dc are simply shorthand, as you 
probably know, for “alternating current” 
and “direct current”. The major difference 
between these two types of electric cur¬ 
rent are that dc flows directly through the 
circuit, always going in the same direction, 
while ac changes its direction at fixed inter¬ 
vals, alternating between “forward” and 
“reverse” flow. 

A flow of dc in any circuit has three 
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major characteristics which we use to de¬ 
scribe it: its voltage, or the “pressure” 
forcing the current through the circuit; its 
current, the “amount” of electrical energy 
forced through the curcuit in a specified 
period of time; and its polarity, which tells 
the direction of flow. 

These same three characteristics may be 
used to describe ac, but all of them have 
to be varied a bit when it’s ac we are dis¬ 
cussing. The voltage in an ac circuit is al¬ 
ways changing; at one instant it may be 
zero, a fraction of a second later it may 
be 50 volts, a little later 100 volts, etc. 
Similarily, the current is also changing at 
all times from zero to some peak value and 
back. Finally, the polarity reverses every 
half-cycle; this is the key difference between 
ac and dc. 

If we put an oscilloscope onto an ac cir¬ 
cuit we can see directly the variations in 
voltage. We can also see that in any one 
circuit the voltage will never be more than 
some “peak” value. If we’re looking at nor¬ 
mal power-line ac, the voltage will swing 
from a negative peak through zero to a 
positive peak and back to zero on every 
cycle, and the peak values will always be 
the same. 

We could use this “peak” value as our 
measure of voltage, and in some types of 
circuits we do. We could also use the full 
voltage swing from negative peak to posi¬ 
tive peak as our measure—and again, some 
circuits are rated in terms of “peak to peak” 
voltage. 

However, the normal “voltage” we talk 
about in an ac circuit is neither the peak 
nor the peak-to-peak value. Instead, we use 
something called “RMS” voltage which works 
out to be about 0.7071 times the “peak” 
voltage or 0 3535 times the “peak-to-peak” 
value. The “RMS” stands for “root mean 
square” and refers to the mathematical meth¬ 
od by which the value was originally de¬ 
termined. For our purposes it’s enough to 
know the ratios between RMS, peak, and 
peak-to-peak voltages. 

The reason RMS values are used is sim¬ 
ple: if we use this ratio for our voltage 
and do the same for our current, the result¬ 
ing resistance values make Ohm’s Law work 
for ac as well as for dc. If we use peak 
voltages, the power figures are wrong. 

Another way of putting this is that the 
RMS values represent the effective dc 


equivalents of the ac figures. If a dc volt¬ 
age of 120 volts and a dc current of % 
amp are applied to a light bulb a certain 
amount of light and heat are generated. If 
an ac voltage of 120 RMS volts is applied 
to that same light bulb, an RMS current 
of M amp will flow and the same amount 
of heat and light will result. 

This takes care of two of our three basic 
characteristics—voltage and current—but 
the third, polarity, is a little less simple. 

In an ac circuit, by definition, the polarity 
or direction of current flow is always chang¬ 
ing. It would seem that we couldn’t use this 
as a means of describing ac since any ac 
always involves both possible polarities. 

And while it’s true that we can’t use it 
directly, we can use it indirectly, by using 
the speed at which it’s changing. This we 
call “frequency”; frequency is measured in 
cycles per second (now known as Hertz; 
1 Hz equals 1 cycle per second). One cycle 
is one complete swing of the ac from any 
positive peak back through zero and nega¬ 
tive until zero is reached the third time. 
It’s just as accurate to say a cycle is the 
swing from positive peak through zero to 
negative peak through zero back to positive 
peak. The important thing is that a cycle 
is one complete swing of the ac from any 
specified starting point until that starting 
point is reached again. 

The three characteristics of ac, then, are 
voltage, current, and frequency. Voltage 
and current can be measured in either 
RMS, peak, or peak-to-peak values, but only 
the RMS values correspond directly to dc 
volts or amperes. 

It’s quite possible to have two different 
ac signals which have identical values of 
voltage, current, and frequency, but which 
still are not anything like “correspoonding” 
signals. 

This comes about because both the ac 
signals are always changing. If both of them 
pass through zero, positive peak, and nega¬ 
tive peak at exactly the same instant of 
time, then the two signals do correspond 
to each other just as would two dc signals 
of identical voltage, current, and polarity. 

If, however, one of the signals passes 
through its negative peak at the same in¬ 
stant that the other passes through its posi¬ 
tive peak, then the two are mirror images 
of each other even though they do both 
pass through zero at the same time. If we 
were to try to mix these two in the same 
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circuit, we would find that one cancelled out 
the other and we would have nothing left. 

This is the same thing that would hap¬ 
pen if we tried to put together two dc sig¬ 
nals of identical voltage and current but 
opposite polarity; again, the two would can¬ 
cel. 

You can see that, with the two ac signals 
were looking at, the only difference is the 
time relationship between the two. This time 
relationship between two ac signals of iden¬ 
tical frequency is known as “phase”, and 
is always a relative measurement. It is just 
as accurate to say that signal A is “ahead” 
of signal B as it is to say that signal B is 
“ahead” of signal A; the only way in which 
we can talk about phase is to decide that 
one signal is going to be our fixed reference 
point, and then say whether the other is 
“ahead” or “behind” that rather arbitrary 
reference. 

Another important fact concerning this 
idea of phase is that it applies only to sig¬ 
nals of identical frequency. If the two sig¬ 
nals we’re talking about are of different 
frequency, then even if they start in the 
same phase so that both reach positive peak 
at the same time, they cannot both reach 
the following negative peak at the same 
time. If they did, they would be of the same 
frequency. Being of different frequency, they 
take different amounts of time to go through 
a cycle. 

The key thing to keep in mind in any 
discussion of phase is that the word really 
is a measure of time even though we talk 
about phase in terms of “degrees”. 

The reason that phase is measured in 
“degrees” is that a full cycle of ac is like 
a circle. Every point around the circle is 
a different point, and similarly every instant 
within the cycle of ac is a different instant. 
Once we have gone all the way around the 
circle, though, we can’t tell the difference 
between the second trip and the two-hun¬ 
dredth time around—and similarly once we 
have examined an ac signal all the way 
through a single cycle, we can’t tell the dif¬ 
ference between the second and the two- 
hundredth succeeding cycle. 

Since one full cycle is similar to one full 
trip around the rim of a circle, we call a 
cycle 360 degrees. A half-cycle then becomes 
180 degrees, a quarter-cycle is 90 degrees, 
and so on. 

For any signal of specific frequency. 


though, these “degrees” are actually time 
measurements. For instance, if our signal’s 
frequency is 1000 cycles per second, then 
one full cycle takes 1/1000 second or 1000 
microseconds. This makes 360° of phase 
equal to 1000 microseconds. A phase “lag” 
of 180° then equals a time delay of 500 
microseconds, and a time interval of 10 mi¬ 
croseconds equals 3.6° of phase angle. 

If we double the signal frequency, to 2000 
cycles per second, all the time values are 
cut in half but the phase degrees are not 
changed. Now 180° equals 250 microseconds, 
and 10 microseconds equals 7.2. 

To sum up all of this, the major differ¬ 
ence in description between ac and dc are 
that dc is measured in constant volts, con¬ 
stant current, and constant polarity, while 
ac is measured in terms of varying voltage, 
varying current, changing polarity at a 
known frequency of change, and, if two or 
more signals of identical frequency are in¬ 
volved, relative phase. 

When the idea of phase can be applied 
—which is only when frequency is not chang¬ 
ing—it corresponds more directly to dc’s 
“polarity” than does frequency. For exam¬ 
ple, two dc signals of equal voltage and 
current but opposite polarity will cancel 
each other out. So will two ac signals of 
equal voltage, current, and frequency, but 
180° out of phase with each other. 

What is reactance? Now that we have 
the necessary words and ideas, we can take 
a look at this thing known as “reactance” 
which is found only in ac operation; there is 
no dc equivalent. 

So far we have talked about relative 
phase .between two ac signals, with the un¬ 
spoken assumption that we were talking 
about two distinct signals—maybe even on 
different wires—each of which had its own 
voltage and current values. 

Actually, in the world of ac, voltage and 
current don’t necessarily bear the fixed re¬ 
lationship to each other that they do when 
it’s dc we’re involved with. In a single ac 
circuit, with only one “signal” in the usual 
sense of the word, we have to think of the 
voltage as one signal and the current of 
that same circuit as another, separate sig¬ 
nal. 

When the “two” signals we’re examin¬ 
ing are actually the voltage and current 
in a single circuit, then they must be of 
the same frequency, and the idea of “phase” 
is applicable. 
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Fig. 1. Differences between dc and ac are shown 
by these illustrations which represent either cur¬ 
rent or voltage in a circuit, dc (A) is steady in 
the same direction, while ac (B) reverses direction 
at fixed frequency. 

And like the two separate signals we ex¬ 
amined a few paragraphs back, they can 
have any conceivable time relationship with 
each other. 

For a start, let’s assume that the two 
signals voltage and current are in perfect 
step with each other. The phase difference 
is 0°; when voltage is zero, so is current. 
When voltage is at positive peak, so is cur¬ 
rent. This is the “normal” case for an ac 
signal, and most descriptions of ac are based 
on this assumption. 

However, it’s possible for voltage and 
current to be out of phase. If they are out 
of phase with each other by 90 degrees, 
then when one is going through a peak value 
the other is zero. For example, if the cur¬ 
rent is 90° ahead of the voltage, then when 
voltage is at its positive peak value the cur¬ 
rent is zero. As voltage descends toward 
zero, the current value will be going towards 
its negative peak. When voltage reaches zero 
going negative, current is at the negative 
peak, and as voltage gets more negative 
the current is becoming less negative. When 
voltages reaches the negative peak, the cur¬ 
rent has again become zero going positive. 

Now power in a dc circuit is simply the 
product of voltage times current, and in an 
ac circuit if both voltage and current are 
in phase is the product of RMS voltage times 
RMS current. 


But when voltage and current are out of 
phase, the power available is less then the 
product of RMS voltage and RMS current. 
Staying with our current-ahead-by-90° ex¬ 
ample, when voltage is peak current is zero 
and power must also be zero. When cur¬ 
rent is peak; voltage is zero and power is 
still zero. During most of the cycle, cur¬ 
rent is peak; voltage is zero, and power is 
still zero. During most of the cycle, cur¬ 
rent is going one way and voltage is going 
the other, and again they tend to cancel 
out. The only time that any power is avail¬ 
able in this situation is during that fraction 
of the cycle that voltage and current are 
both going the same way, and even then 
since both are far below their peak values 
the power is far less than would be ex¬ 
pected. 

If we shift things around so that volt¬ 
age and current are a full 180° out of phase, 
then no power at all is available in the cir¬ 
cuit although both voltage alone and cur¬ 
rent alone may be extremely large values. 

This has the same effect as does resistance 
so far as available power in the circuit is 
concerned, but there’s a major difference. 

Resistance in a circuit converts the elec¬ 
trical energy into heat energy. Once that’s 
done, the electrical energy is gone and we 
can’t get it back. 

The effect we’re examining doesn’t in¬ 
volve such a change. Instead, it merely 
changes the time relationship between volt¬ 
age and current so that the energy is no 
longer available for use. If we should do 
something to change the time relationship 
back again, the energy would still be there 
for us to employ. 

Because the effect is so similar to that of 
resistance, we measure it in the same elec¬ 
trical unit—ohms. Because it is not the same 
effect, we give it a different name, and this 
name is “reactance”. 

To put it simply, then, reactance, is just 
the measure of how much the time relation¬ 
ship between the voltage and current in a 
single ac circuit has been changed. 

Since we can, if we use the current as 
the reference signal and consider the voltage 
as the signal which changes in time, move 
the voltage either ahead of or behind the 
current, the reactance can be either posi¬ 
tive or negative. A negative reactance value 
means that the voltage has been delayed 
with respect to the current, so that the volt- 
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age is behind the current. A positive value 
of reactance means that the current has 
been delayed, so that the voltage is ahead 
of the current. 

Two types of circuit elements have react¬ 
ance, and the two have reactances of op¬ 
posite types. The circuit elements are ca¬ 
pacitors and inductors. The capacitor has 
negative reactance—which means merely 
that putting a capacitor in an ac circuit 
will cause the voltage to lag behind the 
current in that circuit. The inductor or coil 
has positive reactance; it causes the cur¬ 
rent to lag behind the voltage. 

Frequently you’ll meet the terms “capaci¬ 
tive reactance” and “inductive reactance.” 
This just means that the net effect looks 
like either a capacitor or a coil, regardless 
of what is actually in the circuit. 

Before we get away from this, let’s take 
a small side trip and see why capacitors 
and coils have these effects. 

First let’s look at an empty or discharged 
capacitor and connect dc to it. At the in¬ 
stant of connection a large current will flow 
into the capacitor, charging it. As the ca¬ 
pacitor charges it gains voltage of its own, 
and this voltage “bucks” the applied charg¬ 
ing voltage. The current flow is determined 
by the effective charging voltage, and this 
effective voltage is equal to the actual volt¬ 
age of the source minus the voltage on the 
capacitor. 

The result is that as the capacitor changes, 
the charging current gets less and less. 
When the capacitor is fully charged, no 
current flows. 

Now let’s try that same thing with ac 
instead of dc for a source. Let’s also assume 
that the ac is of fairly low frequency and 
the capacitor is of only moderate capacitance. 
Under these conditions the capacitor will 
have time to become fully charged before 
the ac reverses its polarity. 

When the ac is applied, a large charge 
current starts to flow. As the capacitor’s 
voltage bucks the applied voltage and cur¬ 
rent flow drops off, the applied ac voltage 
continues to change. 

By the time the ac voltage reaches its peak 
value the capacitor has become fully charged 
and the current value is zero. So far the 
only difference between this and the action 
on dc is that with ac, the applied voltage 
was not steady but was always increasing. 

When the ac voltage reaches its peak it 
begins to drop back toward zero. Now the 



Fig. 2. “Phase” applies only to ac signals of 
identical frequency, and is a measure of their 
timing relative to one another. Here, for instance, 
signals A and B have 0° phase difference since 
they reach their peaks and cross zero at the same 
times. Signal C, however, is out of phase with 
either A or B since it peaks as they cross zero, 
and crosses zero when they peak. 


capacitor is charged to a higher voltage 
than the applied voltage and it must begin 
discharging. It dumps out some charge, 
which becomes a current in the opposite 
direction. 

As the ac voltage keeps dropping, the 
difference between the capacitor’s voltage 
and the applied ac voltage gets larger and 
larger, so the current flow keeps getting 
larger and larger also in the reverse di¬ 
rection. When the ac applied voltage reaches 
zero, the discharge current is very high. 

But as soon as the ac applied voltage goes 
through zero it changes direction, and now 
it’s going the same way as the discharge 
current. This means that the applied volt¬ 
age is now catching up with the discharge 
action and the voltage difference is getting 
smaller rather than larger. This in turn re¬ 
duces the discharge current flow, so that 
the peak value of current occurs at the time 
voltage passes through zero. 

As voltage moves toward the negative 
peak, the current flow continually decreases, 
and when voltage is at negative peak the 
capacitor’s charge voltage and the applied 
voltage balance each other exactly. The re¬ 
sulting current flow is zero. 

ac voltage then begins decreasing back 
toward zero, going now in the positive di- 
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Xc = l/6.28fC 


rection- The capacitor is still charged to 
negative peak, so that the difference be¬ 
tween applied voltage and charge voltage 
results in current flow into the capacitor 
in the positive direction again. 

This process continues indefinitely; the 
current is always a quarter-cycle, or 90 
degrees, ahead of the applied voltage. By 
definition, the reactance value when current 
leads voltage is negative. 

If the capacitor is made larger, then it 
may not have enough time to become com¬ 
pletely charged or discharged during any 
half-cycle of the ac signal. The current will 
still lead the voltage, but not necessariy by 
the full 90 degrees. If there is not enough 
time to fully charge the capacitor before 
the voltage polarity reverses, then the phase 
shift introduced by the capacitor will be 
less than 90 degrees. As we said earlier, 
reactance is a measure of how much the 
phase has been shifted—so that for signals 
of the same frequency a large capacitor has 
less reactance than a small one. 

Since all this depends upon time, we can 
keep the capacitor size the same and change 
the signal’s frequency to achieve the same 
result. If the frequency is increased then 
each cycle occupies less time, and again 
the reactance will be smaller. 

Thus the reactance of any capacitor de¬ 
pends upon just two factors—the size of 
the capacitor and the frequency of the ap¬ 
plied ac. If either of these factors goes up, 
the reactance goes down. 

To calculate reactance for a capacitor, 
plug the two factors into the capacitive- 
reactance formula: 



Fig. 3. This circuit illustrates differences be¬ 
tween resistance and reactance in ac circuits. If 
resistance of resistor and reatance of capacitor are 
equal, voltages Er and Ec will be equal, but to¬ 
tal supply voltage Etot will not be equal to 
the sum of the two. Instead, it will be less. See 
text and Fig. 4 for details of how this can be 
possible. 


In this formula, Xc stands for capacitive 
reactance, f is for frequency, and C is for 
capacitance. When the frequency is in cycles 
per second and the capacitance is in farads, 
the reactance comes out in ohms. However, 
farads are much too large a unit for prac¬ 
tical capacitance values and we use micro¬ 
farads instead. This changes the formula a 
little bit: 

Xc = 159000/fC 

The 159000 is a conversion constant which 
picks up the 6.28 of the earlier formula 
and also includes the million-to-one differ¬ 
ence between farads and microfarads. In 
this formula, f is still in cycles per second 
but C is in microfarads. Xc is reactance 
in ohms. 

When a coil is involved instead of a ca¬ 
pacitor, the actions are similar but opposite. 

When the applied ac voltage is zero noth¬ 
ing happens. As the voltage climbs toward 
its positive peak, current attempts to follow 
—but instead it is diverted by the coil into 
the magnetic field around the coil. So long 
as the voltage is climbing the current goes 
into the magnetic field instead of through 
the coil. 

When the voltage stops climbing, at the 
positive peak, the magnetic field has its 
maximum energy. As the voltage starts to 
drop, it’s not large enough to sustain the 
magnetic field at full energy and the stored 
current begins to be returned to the cir¬ 
cuit. However, the voltage is dropping more 
rapidly than the energy can be released, 
and until the voltage drops to zero the cur¬ 
rent flow is continually increasing. 

As the voltage passes through zero and 
starts going the opposite direction, a new 
current-storage effect begins to oppose the 
release of energy. The result is that cur¬ 
rent peaks at a voltage level of zero. 

As the voltage moves from zero to its 
negative peak, the new current-storage 
effect and the previous current-release effect 
battle each other. The amount of current 
released continues getting smaller and small¬ 
er, and when the voltage reaches negative 
peak the two current effects finally cancel 
each other out to make net current flow 
zero. 

Now as the voltage again climbs from its 
negative peak going positive, the effects re- 
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peat themselves with opposite polarity. The 
long-range effect is that the current lags 
behind the voltage—the opposite of the 
effect produced by a capacitor 

As in a capacitor, the effect depends upon 
both the size of the coil (which determines 
the total amount of energy which it can 
store) and the frequency of the ac (which 
determines the time available for storage.) 
However, inductive reactance as in a coil 
goes up if either the coil size or the fre¬ 
quency goes up, while capacitive reactance 
went down. 

To calculate inductive reactance, know¬ 
ing the frequency of the ac signal and the 
inductance of the coil, use this formula: 

XI = 6.28fL 

In this formula, f is in cycles per second 
(Hz) and L is in henries; XI is in ohms. 
The formula is suitable in this form for 
power and audio frequencies, rf inductors 
are usually measured in microhenries; rath¬ 
er than changing the formula, simply use 
megacycles rather than cycles for frequency 
to use microhenries instead of henries for 
inductance, and XI wall still come out in 
ohms. 

What is impedance? We have seen now 
how ac and dc differ, and we have defined 
“reactance” as a measure of the amount 
and direction by which the phase of the 
voltage in an ac circuit is shifted relative 
to the current in that same circuit. 

Like resistances, reactances are measured 
in ohms, because like a resistance, a reac¬ 
tance reduces the amount of power avail¬ 
able for use in the circuit. The major dif¬ 
ference is that the resistance gets rid of 
the power completely by changing it to heat, 
while the reactance merely locks it up by 
changing time relationships. 

Even though both are measured in ohms, 
reactance and resistance don’t combine as 
directly as you might imagine. It’s perfectly 
possible to have both in a circuit; in fact, 
it’s impossible not to have both in any prac¬ 
tical circuit. When both are present, the 
circuit behaves differently than it would 
with either alone. But it behaves in a manner 
which may at first appear a trifle strange. 

Keep in mind that a resistance follows 
Ohm’s Law for both dc and ac, provided 
only that ac voltage and current values are 
expressed in RMS terms. A reactance, on 
the other hand, appears on the surface to 


follow Ohm’s Law—but its limitation of cur¬ 
rent (or voltage) is due to a time shift 
which it introduces. 

Now take a look at the series circuit 
in Fig. 3, which contains both a resistor 
and a capacitor. We know that the capacitor 
has capacitive reactance; we’ll assume that 
the frequency of the ac we’re using and 
the size of the capacitor are such that this 
capacitive reactance is exactly equal to the 
resistance of the resistor. 

Since both the resistor and capacitor are 
in series, all the current which goes through 
one must go through the other. 

Going through the resistor, this current 
will produce a voltage drop determined by 
Ohm’s Law, equal to the RMS current times 
the resistor value in ohms. 

Going through the capacitor, this current 
determined by Ohm’s Law—equal to the 
RMS current times the capacitive reactance 
in ohms. 

This means that in this circuit, we have 
two separate voltage drops in series. It 
apparently stands to reason that each of 
them must account for half the total ap¬ 
plied voltage; that is, if we put 115-VAC 
line power across the circuit we would ex¬ 
pect to measure about 57.5 volts across each. 

But that’s not what happens. Instead, we’ll 
measure about 81.6 volts across either the 
capacitor or the resistor. 

So how can 81.6 volts in series with another 
816 volts equal only 115 volts? The an¬ 
swer is, it all depends upon the timing. 

These are ac voltages, remember, and 
an ac voltage is always changing from one 
peak value through zero to another peak. 
The only way 2+2 can equal 4 when it’s 
ac voltages we’re adding is if both voltages 
are “2” at the same time—and in this cir¬ 
cuit, they’re not. 

Both voltages, you’ll remember, resulted 
from current flow through the circuit. In 
the resistor, the voltage was exactly in 
phase with the current. However, in the 
capacitor, the voltage waveform lags 90° or 
one-quarter cycle behind the current. 

That means that when Er, the voltage 
across the resistor, is at its positive peak, 
then Ex, the voltage across the capacitor, 
is only at zero, climbing toward positive. 
A quarter-cycle later, Er has reached zero 
on the downhill path and Ex has gotten 
to positive peak. The two are never in step 
with each other. 
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When both are going in the same direc¬ 
tion, they add to and reinforce each other. 
When they’re going in opposite directions, 
they tend to cancel out and only the larger 
survives in the total circuit. Fig. 4 shows 
this action by means of the waveforms of 
Er, Ex, and the resulting total-circuit volt¬ 
age waveform. 

The total voltage is the sum of the two 
individual voltages, and as you can see it 
is larger than either alone—but not twice 
as large. 

In fact, with sine-wave voltages (which 
are the only kind we’re talking about) the 
sum wall be 1,414 times as large as either 
voltage alone, which makes the voltage 
across either element alone equal 0.707 
times the total applied voltage, rather than 
half the total as we would expect. 

We’ll get back to this a little later, since 
it’s the basis of one of the most important 
principles in radio. For now, let’s continue 
down the road to find out “What is im¬ 
pedance?” 

Take another look at Fig. 4, and this time 
notice the effect upon the timing of the 
various waveforms. The capacitive reactance 
shifted phase of the voltage a full 90° from 
that of the current while the resistor’s phase 
shift was 0°. When the two voltages added 
together, the final phase shift was reduced 
to 45°. 

When resistance and reactance are both 
present in a circuit, the phase shift is al¬ 
ways less than 90°. Just how much less 
depends upon the ratio of resistance and 
reactance; in our example the two were 
equal so the phase shift was cut in half. 

This combination of reactance and resist¬ 
ance in the same circuit is what’s known as 
“impedance”. Actually, “impedance” is the 
only thing you can have in an actual cir¬ 
cuit. Pure resistance, like pure reactance, 
exists only in theory. Any resistor must have 
leads; the leads have at least a little induc¬ 
tance. This inductance puts a trace of in¬ 
ductive reactance into the circuit. Similarly, 
the insulation of a capacitor is never per¬ 
fect; there’s always at least some trace of 
leakage resistance through the insulation. 

And even in theory, both pure resistance 
and pure reactance are merely special forms 
of the general idea “impedance”. The best 
way to illustrate this is to look at the way 
engineers write down impedances. 

Two ways are used; both have mathe¬ 


matic foundations but the math isn’t im¬ 
portant to us. 

One way, based on the way a complex 
number is written, is to specify the im¬ 
pedance as the sum of pure resistance and 
pure reactance. If we represent the ohms 
of resistance by “A” and the ohms of react¬ 
ance by “B”, then the impedance becomes: 

A + jB ohms. 

The “j” is from mathematics and indi¬ 
cates that the “B” is a reactance with 90° 
phase shift. The “jB” term may be either 
positive or negative depending upon the type 
of reactance involved. 

The other way is to write the absolute 
impedance value and phase shift: 

Z/0" ohms. 

To use this way, “Z” must be calculated 
and so must 6 ; we’ll stick with the 
“A + jB” method the rest of the way. 

Now if we want to talk about a theo¬ 
retically pure resistance, we can still de¬ 
scribe it as an impedance of “A” ohms 
resistance and zero ohms of reactance, by 
writing “A + j0” as the impedance value. 

Similarly, if we want to describe a pure 
reactance, it can be written “0 ±jB” ohms 
to indicate zero ohms of resistance but “B” 
ohms of reactance, with the + sign indi¬ 
cating that it’s inductive or the — sign indi¬ 
cating capacitive. 

Any time that neither A nor B is zero, 
you know that both resistance and react¬ 
ance are present—and you’re dealing with 
an impedance. 

How do impedances combine? The reason 
we’ve gone into such detail about the “A” 
and “jB” method of describing impedances is 
that it makes all questions of combined 
impedances simple. 

To calculate the impedance of a series 
circuit made up of several imoedances (any 
of which may be “pure” resistances or re¬ 
actances), all we have to do is total up 
the “A” values of each separately, do the 
same for the “jB” values, and write down 
the result. 

Negative reactances cancel out corre¬ 
sponding amounts of positive reactance and 
vice versa. 

For example, let’s attack that study-list 
question about the 100-ohm resistor, capa¬ 
citor, and inductor. First, let’s describe the 
impedance of each of these elements sep- 


JANUARY 1969 


91 






Fig. 4. Waveforms show timing differences be¬ 
tween voltages across resistor and capacitor in 
circuit of Fig. 3. Total voltage always equals the 
sum of the instantaneous voltage values as indi¬ 
cated by the vertical matching lines. With 90° 
phase shift, peak of total is 1.41 times that of 
either part. 


arately. The resistor would be 100 ± jO 
ohms since it theoretically has no reactance. 
The capacitor would be 0 - jlOO ohms since 
it’s all reactance, and capacitive. And the 
inductor would be 0 — jlOO ohms since it 
too is all reactance, but positive. 

The total series impedance is then (100 
+ 0 +0) for the “A" side, plus (0 — 
100 +100) or (0) for the “B” side, and 
we find quite directly that the effective cir¬ 
cuit impedance is only 100 ohms resistive 
—or 100 ± jO ohms. 

So far as the effective impedance of the 
circuit is concerned, the capacitor and the 
inductor have cancelled each other out! 

They’re still there, though, and the cur¬ 
rent flowing through this series circuit must 
flow through each of the elements. The capa¬ 
citor and the inductor won’t have any effect 
upon the total current, so the only factor 
limiting current from the power source will 
be the 100-ohm resistance. 

To keep the figures simple, lets assume 
that we have a 100-volt generator feeding a 
circuit like this. That makes the RMS cur¬ 
rent through the resistor 1 amp. 

But that 1 ampere flows through the coil 
and the capacitor also, not through just the 
resistor, and it causes 100 volts to appear 
across the capacitor and another 100 volts 


across the inductor. These are voltages 
which can be measured with an ordinary 
VTVM. 

What the meter won’t show is that the 
voltage across the capacitor is 90° behind 
the current, and that across the inductor is 
90° ahead. This totals up to a pair of voltages 
180° out of phase with each other, and they 
cancel out so far as the external circuit is 
concerned. 

With the values given in the FCC study 
question this may not seem like much- 
but let’s try some different values and see 
how things shape up. Let’s trim the resist¬ 
ance back to 1 ohm and leave the inductor 
and the capacitor at 100 ohms each. While 
we’re at it, lets cut the voltage down to 100 
volts RMS. 

Our impedances now are 1 ±: jO ohms for 
the resistor, O-jlOO ohms for the capacitor, 
and OrtjlOO ohms for the inductor. The 
total circuit impedance, then, is (1+0+0) 
± j(0—100+100), or 1 ± jO ohms. With 
10 volts RMS applied, the current will be 
10 amps RMS. 

Note that the two reactances, being equal, 
have cancelled each other out just as be¬ 
fore. But now we have 10 amps flowing 
through the circuit, so that the voltage de¬ 
veloped across the capacitor will be 10 times 
100 or 1000 volts RMS, 90° behind the cur¬ 
rent, and that across the inductor will also 
be 1000 volts RMS but 90° ahead of the 
current. 

From the standpoint of the 10-volt power 
source, neither of these kilovolt levels ex¬ 
ists. However, if we tap off just the voltage 
across either the coil or the capacitor—just 
the same way we would measure it with a 
meter—and feed it into an amplifier, we 
will actually get this 100-to-l voltage step- 
up. 

What’s more, since reactance depends 
upon frequency, there’s only one frequency 
at which any coil-capacitor pair has iden¬ 
tical reactance. This frequency is known as 
the “resonant” frequency of the combina¬ 
tion, and is the basis for all our tuned cir- 
tuits. 

We’ve already seen that any actual cir¬ 
cuit must have both resistance and react¬ 
ance; this means that we can never quite 
reach the ideal theoretical conditions we’ve 
been examining here. Reactive elements such 
as coils or capacitors, as well as combina¬ 
tions of these elements such as tuned cir- 
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cuits, are supposed to approach this ideal 
as closely as possible. They are rated by 
a “quality factor” usually known simply as 
“Q ”, which is the ratio of “energy stored” 
to “energy released” or more plainly, the 
ratio of reactance to resistance in the cir¬ 
cuit. 

For example, the FCC question uses values 
of 100 ohms for both resistance and react¬ 
ance; the Q of this circuit is 100/100, or 1. 
Our modified version, though, had 100 
ohms reactance and only one ohm resistance, 
for a ratio of 100/1 or a Q of 100. 

The higher the Q of a reactive element, 
the more energy it will store. This is not 
always an advantage. Transmitter tank cir¬ 
cuits, for example, must operate at rela¬ 
tively low Q in order to let the power be 
released to the antenna. 

The same combination-of-impedanees ap¬ 
proach we have been examining through¬ 
out this section can be applied to the com¬ 
bining of similar impedances. 

The key factor to remember is that im¬ 
pedances in series add their A and B values 
to each other, but impedances in parallel 
split the effects of their A and B values just 
as do resistors. The total resistance of Rl, 
R2, and R3 in series is (Rl + R2 + R3), 
but if the three are connected in parallel 
the effective value becomes 1/((1/R1) + 

(1/R2) + (1/R3)) 

Similarly, three impedances Al+jBl, A2-f 
jB2, and A3+jB3 in series have a total im¬ 
pedance of (A1 + A2 -f A3) + j(Bl + 
B2 + B3). In parallel, the picture becomes a 
bit more complicated since the value of 
l/(A-fjB) isn’t so easy to figure directly. 
It comes out to be (A-jB)/(A 2 + B 2 ), and 
when you start adding up a string of these, 
things get messy in a hurry. 

It’s actually easier to handle this kind of 
problem by ignoring “impedance” for a 
moment and going back to the values of in¬ 
ductance or capacitance involved. 

When inductors are connected in series, 
their effects add up just as do those of 
resistors. In parallel, the effects are split 
just as are those of resistors. These state¬ 
ments are true only if the various inductors 
involved are not coupled to each other in 
any way; if they are, some transformer ac¬ 
tion gets into the picture and modifies the 
effects in an unpredictable manner. 

Capacitors, on the other hand, behave 
oppositely—which we might expect since in 


all other respects they act as opposites to 
inductors. When capacitors are connected in 
parallel, their effects add up; in series, the 
effects are split. 

To determine the impedance of a string 
of parallel-connected inductors or series- 
connected capacitors, then, you can simply 
figure up the effective inductance or capa¬ 
citance by the parallel-resistor rule. Then 
plug this single value into the reactance 
formula to determine the effective reactance 
of the group. 

What does a transformer do? The theory 
behind transformers usually is made to ap¬ 
pear extremely complex, and it isn’t helped 
a bit by the fact that we use these de¬ 
vices for both power transformation and 
signal transfer—with different theory for 
each application. 

When we’re talking about power trans¬ 
formers, we usually talk about voltage or 
current step-up or step-down, and some¬ 
times about turns ratio. 

When, on the other hand, were talking 
about signal transformers, we almost invari¬ 
ably talk about “impedance matching”. 

Actually, the theoretical differences be¬ 
tween a power transformer and a signal 
transformer are almost non-existent. What 
differences exist are detailed ones, concern¬ 
ing the frequency range, power loss in the 
wires, and the like. 

The basic transformer itself could care 
less which job it’s doing, because it does 
both in exactly the same way—by trans¬ 
forming impedance. 

To see how this works, let’s get used to 
thinking of power in “impedance” terms by 
looking at resistors instead. If you take a 
120-ohm resistor and connect it to a 12- 
volt auto battery, it will permit the 12/120 
ampere, or 1/10 amp, to flow. This 1/10 
amp times 12 volts amounts to 1.2 watts. 
A 2-watt resistor could be used, but it would 
get rather warm. 

If we use a 12-ohm resistor instead of 
120 ohms, then 12/12 ampere—or 1 amp— 
of current will flow, and we will have 1 x 
12 or 12 watts of power in the resistor. 

The point is that the voltage did not 
change—but by changing the resistance, we 
changed the amount of current taken from 
the battery and thus changed the amount of 
power we were using. 

The point is that the voltage did not 
change—but by changing the resistance, we 
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changed the amount of current taken from 
the battery and thus changed the amount 
of power we were using. 

Now a resistor is a special kind of im¬ 
pedance. Our first resistor had an imped¬ 
ance of 120 + j0 ohms, and the second 
had an impedance of 12+jO ohms. Had we 
been using ac rather than dc the results 
would have been the same—reducing the 
impedance to 1/10 its original level while 
keeping voltage constant would have per¬ 
mitted 10 times the current to flow, or 10 
times the power. 

Had we left the resistor’s value constant, 
but instead changed from a 12-volt bat¬ 
tery to a 120-volt power supply to provide 
a 10-time increase in voltage, the power 
would have gone up by 100 even though 
impedance remained constant. 

This happens because the current goes 
up right along with the voltage; while only 
1/10 amp would flow at 12 volts for 1.2 
watts, at 120 volts a full amp would flow. 
This is 10 times the voltage and another 
10 times the current; the power increase 
is 10 x 10, or 100 times, for 120 watts. 

Now a transformer consists, in its most 
basic form, of two coils which share the 
same magnetic core. When current flows 
through one of these two coils, it is accom¬ 
panied by a magnetic field. The strength 
of the field depends both upon the strength 
of the current and upon the number of turns 
in the coil. This magnetic field (so long as 
it is changing) induces a corresponding cur¬ 
rent to flow in the second coil, and this in¬ 
duced current again depends upon the 
strength of the magnetic field and upon the 
number of turns in the coil. 

Both coils, being coils, have inductance. 
Hence they have inductive reactance—and 
are both impedances, since the wire of which 
they aie wound also has some resistance. 

A well-designed transformer has little re¬ 
actance or resistance of its own, but any 
other impedances in the circuit will reflect 
back to the transformer because they will 
affect current flow in the circuit. This will, 
in turn, affect current flow in one wind¬ 
ing or the other of the transformer, and 
that it will influence the strength of the 
magnetic field which provides the transfor¬ 
mer’s main action. 

One other factor, which we have already 
mentioned, also influences the transformer’s 
action—the number of turns upon each 


coil. As it happens, the strength of the in¬ 
duced current (assuming that the strength 
of the magnetic field doesn’t vary except 
as determined by the ae frequency) de¬ 
pends directly upon the number of turns 
in the coil. If a coil of 10 turns provides 
an induced current of 1 amp, then a 20- 
turn coil will provide twice as much or 2 
amp. Similarly, the strength of the magnetic 
field depends directly upon the number of 
turns: if a 10-turn coil will induce a mag¬ 
netic field of 1000 gauss (the unit of mag¬ 
netic field strength), then a 20-turn coil car¬ 
rying the same current will induce a 2000- 
gauss field. 

The two windings in a transformer are 
called the “primary” and the “secondary”. 
The primary is the winding carrying the 
original current which produces the mag¬ 
netic field; the secondary is the winding in 
which the induced current produced by the 
field flows. Transformers may have many 
secondaries; most, though, have only one 
primary. 

Since the number of turns on the pri¬ 
mary determines the magnetic field strength 
with a given primary current, and the num¬ 
ber on the secondary determines the in¬ 
duced current with a given magnetic field 
strength, the ratio “primary turns”/“seeon- 
dary turns” gives us a direct indication of 
the current ratio to expect. The effects of 
the magnetic field, although indispensable 
to transformer operation, disappear from the 
scene so far as we are concerned. 

Now let’s back up a moment and look 
again at our resistor with varying voltages 
on it. When we boosted the voltage by 10 
times, with fixed resistance, the current went 
up by 10 also. 

Had we had any method of increasing 
current by 10 times, we would have found 
that the voltage went up accordingly. In 
either event, the power would have gone 
up by 100 times when either the voltage 
or the current was changed by a factor 
of 10, so long as the impedance (resistance) 
remained constant. 

If we increased the current by 10 times 
but found it necessary to keep the power 
constant, the only way to do it would be 
to decrease the impedance by a factor of 
100. Ten times the current, flowing through 
1/100 the impedance, would result in 10/100 
or 1/10 the voltage—and 1/10 the voltage 
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times 10 times the current would make the 
power come out at 1. 

When we put a transformer with a 10- 
to-1 primary-to-secondary turns ratio into a 
circuit, the secondary current is 10 times 
as great as that in the primary as we saw 
before. But the transformer is not a power 
source; it cannot put any new power into 
the circuit. The total power, then, must 
remain constant. This means that the secon¬ 
dary voltage must be only 1/10 as great 
as that across the primary—and that the 
secondary impedance can be only 1/100 of 
that at the primary. 

This is a general rule for all transform¬ 
ers; they transform impedances, and the im¬ 
pedance transformation is equal to the 
square of the turns ratio. When the im¬ 
pedance is changed, both voltage and cur¬ 
rent are also affected, and the transfor¬ 
mation of either voltage or current is equal 
to the turns ratio alone (not squared). 

A 10-to-l transformer connected across a 
115-volt AC power line, then, will produce 
an output voltage of 11.5 volts across its 
secondary. A 5-ohm load connected to the 
secondary will be reflected as 100 times 5 
ohms, or 500 ohms, at the primary, and there 
it will draw 115/500 or 0.23 amps. The cur¬ 
rent set-up in this transformer is also 10 to 
1, so 2.3 amps will flow in the secondary 
circuit. To check all this, 2.3 amps through 
5 ohms should equal 11.5 volts—and it does. 

If the primary is center-tapped, the turns 
ratio from half the primary to the secon¬ 
dary is only 5 to 1, so the impedance across 
either half of the primary is only 125 ohms 
rather than the 250-ohms you might expect. 
This is a fact about transformers which 
many persons find puzzling. So long as you 
think in terms of voltage and current, 
though, as we did in that previous para¬ 
graph, you’ll come out okay. Across half 
the primary, we have half the 115-volt 
supply or 52.5 volts. We have, however, 
twice the normal primary current. This is 
because we have flowing in this winding 
the full primary current of 0.23 amps, and 
also an induced current of another 0.23 
amps because of the current flow in the other 
half of the primary. With 0.46 amps and 
525 volts, we find 52.5/0.46 or 125 ohms 
impedance. 

Incidentally, realization of the fact that 
any transformer is an impedance-changing 
device makes it easy to find uses for iron in 


the junk box. Those surplus 400-cycle power 
transformers, for instance, come in very 
handy as modulation transformers. You can 
either calculate or measure the turns ratio 
by comparing primary and secondary volt¬ 
ages, and obtain the impedance transfor¬ 
mation ratio by squaring the turns ratio. 
Many center-tapped high-voltage transform¬ 
ers work out nicely as push-pull audio trans¬ 
formers, for medium-power AM rigs. 

In the case of a signal transformer, sig¬ 
nals are applied to the primary. Their volt¬ 
age and current are both changed by the 
turns ratio, and the transformed signals 
come out at the secondary to meet some 
“load” impedance. That load impedance, in 
turn, determines the actual amount of cur¬ 
rent which flows in the secondary circuit. 
No more current can be present than that 
determined by the load, and this is reflected 
back into the primary circuit. Thus our 10- 
to-l transformer makes a 5-ohm load look 
like 500 ohms to the primary circuit. A 
transformer with a 30-to-l turns ratio would 
make 5 ohms in its secondary look like 
5 x 900 or 4500 ohms in the primary. Vac¬ 
uum tubes require high-impedance loads, 
while most antenna or audio circuits operate 
at low impedance—so transformers are nec¬ 
essary in almost all stages. 

Next Month. This winds up the Advanced- 
Class study course; about all that we haven’t 
covered in it are the FCC regulations them¬ 
selves, and there’s no substitute there for 
reading the actual regulations. The key 
things to remember from them for the test 
are the frequency limits of the various bands, 
including the CW, phone, etc., sub-bands, 
the legal record requirements on logs, iden¬ 
tification, and the like, and required oper¬ 
ating procedures. 

However, the response to this course has 
been so great that we re not stopping now. 
Quite a few of you, we suspect, will be 
interested in going beyond Advanced Class 
to the Extra Class ticket—so next month 
we’ll dive into the Extra Class questions, 
with the same type of approach we’ve been 
using all year. Until then, good luck—and 
happy studying. ■ 


This completes the Advanced License course. 
The ten chapters in this course will soon be 
available in book form. ed. 
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Care and Feeding 
of a Ham Club 


Carole Alien W5NQQ 
308 Karen Drive 
Lafayette, La. 70501 


Part VII — Operation Public Service 


Unlike basket weaving and chess, amateur 
radio is a hobby that not only entertains and 
educates but comes through during disasters 
to provide emergency communication. When 
ice storms, fires, floods, tornadoes, and hurri¬ 
canes strike, radio clubs are called on to go 
to bat, and members should know how to 
use their stations at such times. And there 
definitely is “know-how” involved. It’s o.k. 
to give handle and QTH and drag out a sig¬ 
nal report during a leisurely rag-chew, but 
when power lines are down and messages 
pile up, snappy, down-to-business proced¬ 
ures should be used to get the most said 
in the shortest time. 

Although most hams realize the need to 
be prepared for emergency conditions, there 
may be a spat at a club meeting about how 
much time should be devoted to planning 
and drilling. If the members vote unani¬ 
mously to participate in the AREC/RACES 
program (Amateur Radio Emergency Corps 
and Radio Amateur Civil Emergency Serv¬ 
ice), drills can be planned frequently. But 
should some members feel the club is meant 
to be “all-fun and no-work,” then training 
will have to be sandwiched in with other 
activities or perhaps scheduled for a differ¬ 
ent evening. 

Many clubs have worked hard to convert 
buses and panel trucks into complete sta¬ 
tions with transmitters on all bands, several 
operating positions, and even coffee bars. 
Any member of the Western Illinois Radio 
Club at Quincy will vouch for the value of 
a well-equipped bus after the April 60 flood¬ 
ing of the Mississippi. 

Tell Our Advertisers 
You Saiv It in 73 


Faced with a shortage of men to sand¬ 
bag, the hams patrolled the levees with 
hand-carried transceivers and called workers 
to weak spots. The entire operation was 
coordinated by the local hams working 
through the privately-owned and equipped 
emergency bus operated by Ken Morrisson, 
W0TBI, of Hannibal, Missouri, just across 
the river. Your club may not be able to 
buy a bus, but purchasing a generator for 
emergency power should definitely be a goal. 

The American Radio Relay League will 
gladly send a raft of material on AREC or¬ 
ganization upon request. QST features a 
monthly column on AREC/RACES activi¬ 
ties where you’ll find spine-tingling adven¬ 
tures that really happen—stories of hams who 
have used their stations to evacuate flood vic¬ 
tims, order medical supplies from around 
the world, find lost children, dispatch trains, 
and answer every imaginable call for help. 

From time to time, newspaper headlines 
announce the name of an amateur or a club 
who have literally saved lives by knowing 



A fully-equipped emergency truck or bus manned 
by local hams is an asset to any community and 
may be called on for communication and rescue 
\ missions. Shown above is the Ottawa, Illinois, team 
displaying their generator. 
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Francis Wentura, W9AEX, of Quincy, recalls the 
1960 Mississippi floods when area hams literally 
saved the day with patrols along the levees. 


what to do in a pinch. You and your club 
should make it a point to be ready, too. 

Clubs on campus 

Almost every college has a fine station and 
a lot of hams on campus, but club officers 
have to use dynamite to move anyone to a 
meeting. In the first place, students have little 
time for leisure activities, and, after all, 
they're usually in college, for schoolin’ not 


foolin’. Nevertheless, a meeting a month and 
a ragchew now and then can provide a wel¬ 
come change of pace for the busiest YL or 
OM. 

As a hint for campus officers, get-togethers 
should be scheduled when the most folks 
can attend whether it’s 10 A.M. Tuesday 
morning or 3 P.M. Saturday afternoon. At 
least one kind of “bait” is a club station 
licensed members can use for phone patches 
home and an occasional ragchew just to let 
off steam. If the equipment is ready to go 
at all times instead of being dismantled and 
strewn around the shack, all kinds of fun can 
be stirred up. Competing with other college 
clubs on Sweepstakes weekends and for DX 
contests and Field Days will probably bring 
in every ham enrolled. 

A fixed base station can also spark a 
campus net or ragchewer’s club creating be¬ 
tween-meeting interest. Some of the most ac¬ 
tive young hams ever licensed lose their en¬ 
thusiasm in radio during college years just 
because they’re completely off the air. Cam¬ 
pus radio clubs fight back by seeing to it that 
members operate at least once in a while. 
Unless the Dean has a rule on it, transceivers 
using short whip antennas can be plugged 


CLUB SECRETARIES NOTE! 

Your club can round up some extra funds by imploring, cajoling, con¬ 
vincing, or forcing your members to subscribe to 73 Magazine. Never 
mind the cries of anguish, just remember that you are doing what is 
best for them . . . and the club. 

Subscriptions to 73 are $6 per year regularly. The special club rate 
is exactly the same ... $6. The only difference is that the club treasury 
holds on to 25% of the loot and sends the rest to 73. Send us $4.50 for 
each one year subscription, in groups of at least five subs. Just think, 
if your club has 10,000 members you can quickly make $15,000 for the 
club on this deal. 

Send the subscriptions to us on 3 x 5 cards, giving the name, address, 
call, city, state, and zip code of each subscriber. If the subscription is 
a renewal please include the address label from a recent 73 wrapper. 
Indicate all renewal subscriptions so we won't just start a second sub¬ 
scription. We have been known to do that. 

Send to: CLUB FINAGLE, 73 MAGAZINE, PETERBOROUGH, NH 03458 
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into a dormitory outlet and fired up for local 
ragcliews or merely “reading the mail.” 

A campus club takes the spirit of amateur 
radio plus hard work.” Like a lot of other 
groups, most members are strangers in town, 
so strive to have a Club-away-from-home- 
Club. 

Officers mustn’t be afraid to try something 
new, and on the spur of the moment. A 
weekend field trip with portable gear or a 
CD drill with mobiles patrolling the campus 
doesn’t have to be planned for months in 
advance. Impromptu parties and activities 
dreamed up when the work load lightens a 
bit will strengthen your club and probably 
call for a repeat later on. The Johns-Hopkins 
ARC holds an annual beach party they laugh¬ 
ingly call an “orgy,” and spring picnics are 
popular, too. A chance to get off-campus for 
a pre-June Field Day will be a big hit; 
in fact, just about any chance to get off- 
campus. 

At a small school, the scarcity of hams may 
be a real snag. But there’s an answer to this 
one, too. Unless you have time to recruit and 
train novices, take a look around and invite 
the non-college amateurs who live in the 
surrounding area. A ham is a ham no matter 
where he is, and most fellows and gals jump 
at the chance to visit a new club and become 
a member. Besides that, opening the cam¬ 
pus club to locals can be the beginning of 
some fine new friendships. 

Although we’ve been talking mostly about 
co-educational and men’s colleges, let’s not 
forget the girls. If you happen to be a li¬ 
censed YL at Vassar, there’s only one way to 
get gals to take up hamming—QSY your club 
to where the boys are! 

73 

Feedback can be either negative or posi¬ 
tive, and so can your radio club. So far 
we’ve concentrated on ideas and plans your 
club should try, but, needless to say, there 
are tabus to avoid, too. Officers and members 
alike should work against cliques forming 
within the club; that is, the old time oper¬ 
ators sticking together, the novices forming 
another group, and the technicians staying 
to themselves. Before long, the groups will 
start picking at one another and a first-class 
feud will break out and ruin the club’s spirit. 
Novices can learn from the veterans, and 
technicians can often bring the 20 year men 


up to date on new developments. And, al¬ 
though the girls may not appreciate this com¬ 
ment, they should leave the “Have you heard 
about Helen” remarks at home for the good of 
the club. 

Trying to force some idea on the members 
that they don’t want is asking for trouble. 
All activities must be something the hams 
are interested in. A club should be or¬ 
ganized around the hams’ abilities, and all 
officers might make a mental note of this 
opinion. A club can be successful if the 
officers find out what the members want to 
do and follow it through regardless of how- 
off-beat it may seem at first. 

If your group doesn’t seem to favor any 
particular activity, you can use a free hand 
in planning. The club which stands still 
soon disintegrates. Plan plenty of social 
events, nets, and projects. Take a tip and look 
over your own club’s doings for the last 
year or so. Has everything been too much 
on-schedule with picnics held the same month 
and parties planned at the same place? If so, 
get out of the rut right now. Better to run 
the chance of a flop than let the club go 
stale. Stamp out boredom before it starts. 

At the risk of resembling a “do-gooder,” 
club officers should learn a code which isn’t 
made up of dits and dahs. “The Amateur’s 
Code” is a short bit of writing that reminds 
each ham to be gentlemanly, loyal, pro¬ 
gressive, friendly, balanced, and patriotic, 
too. Anyone who lives up to these goals will 
be a credit to his hobby, to himself, and most 
certainly to a radio club. 

The answers to such irritating questions as 
“Can’t we do something interesting at our 
m°etings?” and “Why don’t we have as much 
fun as the Up-Hills Club?” may not be found 
in the Code, but it will sure help you hold 
your temper while you find it! 

And now, although it’s a lot easier said 
than done. Good Clubbing to you and 73! 

. . . W5NQQ 


YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don't know your call and would 
appreciate having it. 
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European VHF 


Lee Grimes K7INU/DL5QN 
Box 448 Co. A 
VSASA Field Station Berlin 
APO N.Y. 09742 


Except for moonbounce and satelite com¬ 
munications, one rarely hears or reads of 
the VHF activity on the European contin¬ 
ent. 1 can recall only one or two not-so- 
recent articles in all of the three major 
amateur publications. How many even rea¬ 
lize that there is really quite a bit of VHF 
activity—especially on two meters—in all of 
the eastern and western countries of Eur¬ 
ope? 

Before I was assigned to Berlin, I held 
the general misconception that European 
VHF-ers were few and far between, if they 
existed at all. I assumed that the two meter 
band would be as dead as it is in Idaho, 
where VHF stands for “very high frustra¬ 
tions”. I had brought along an SB-34, think¬ 
ing I’d work lots of DX and keep in touch 
with stateside. Instead, I spent a whole year 
with low power trying to squeeze a signal 
onto the overcrowded HF bands. Erecting 
a quad only seemed to increase the QRM. 
During a feeble moment I paid money for 
a linear and tried to smash holes in the 
band, but I never did find the Empty Fre¬ 
quency, so all I did was rim up the electric 
bill. 

Last summer, during one of the giant 
weekend contests while trying to get a QSO 
in edgewise and lengthwise to no avail, I 
decided to throw in the towel and do some¬ 
thing else. Out of desperation I even called 
a local friend on the landline. Unfortunately, 
it seems that in Berlin the telephones are 
so heavily bugged by Us and Them and 
practically everybody else, that signals are 
about 30 down in the mud and I could only 
give him about an S-3 report. 

I finally sold out. About two or three 
months later a friend loaned me an ancient 
S-38 with a one nuvistor two meter con¬ 
verter. I was surprised at all the activity 
I found. Besides abundant local signals, on 
good nights using just a modified three ele¬ 
ment TV antenna, I logged several nearby 
countries: SM, OK, SP, and others. Most 
of the DX was heard on CW, with occa¬ 
sional SSB, and everything else as AM. FM 
is as rare as a 19c hamburger stand over 
there. Contests are frequent and are quite 
low key, and are therefore a lot of fun. 


even for a non-eontester like me. There are 
club bulletins, code practice sessions, and 
ragchews as long as one wishes. After hear¬ 
ing all this, I was sold. A bit of timely 
operating with a modest set-up could net 
about 25 countries, and a lot of local friends 
during my stay overseas. It got me dream¬ 
ing of what I could do with a Gonset GSB 
2 SSB transceiver and a good 16 element 
collinear array. 

Well, I got the Sidewinder, but it put 
me so far in the hole money-wise that I’ve 
had to settle for a five element bamboo and 
bent coat-hanger antenna (the BH-2, July 
’64 in 73). Now we hang our clothes on the 
floor until I can scare up some more hangers 
(wooden types this time, insists the XYL). 

Since I’m now quite penniless, I begged 
the wonderful and most understanding wife 
for two bucks and purchased a keen 20 
foot bamboo pole I had spotted at a local 
grass and flower factory. I then pounded a 
four inch diameter, five foot long water pipe 
into the ground and slipped the bamboo pole 
into the pipe—presto—a hand rotable 20 
foot tower. Not really very high, but I 
wouldn’t want to fall that far. 

Having worked through my days off 
pummeling my “sky garage” into some kind 
of working order and locating it in the 
stratosphere, I had the thrill of my first 
VHF contact in Europe from Berlin—to 
Berlin. Alex, DC7AS, was kind enough to 
provide me with a critical signal report and 
even sent a taped recording of our QSO. 
I should receive more QSL’s like that! 

Language would be a big problem if it 
weren’t for the fact that nearly all the am¬ 
ateurs of the western European countries 
use English as their second language. Most 
have taken it as required curriculum in 
grade and high schools, and I’ve found that 
most of the eastern European hams speak 
enough English to get by. In any case, it 
doesn’t take very long to pick up enough 
of the local language (German, in my case) 
to use for short QSO’s. Since I’m the only 
American ham in Berlin, almost everything 
I hear on the air is in German. It’s no prob¬ 
lem though, for as soon as I make a con- 
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tact the language switches to English. It 
won’t be too long before I become proficient 
enough in German anyway. 

The intention of this article is to help per¬ 
suade some of the VHF-ers in the States 
who are coming to Europe, whether for va¬ 
cation or by military assignment, to bring 
their equipment along—even just a Two-er 
—and apply for a license. Most European 
countries have signed a reciprocal licensing 
agreement, but it’s best to check far in ad¬ 
vance to see if it’s really happening in the 
country or countries you wish to visit. VHF 
mobile is a bonus in Europe—signals are 
horizontally polarized, so bring a halo. For 
fixed stations, a four element beam is about 
the smallest practical antenna. With that, 
one should be able to work at least a dozen 
countries from anywhere in Europe. If you 
are able to work 10 states from your state¬ 
side station, you should be able to work at 
least that many countries over here. Where 
I am, in Berlin, there are more than 20 
countries within range of 20 watts of SSB 
into a good beam. With aurora and meteors 
activity during the Fall, the band goes pretty 
wild! 

Don’t forget that the European two meter 
band is only two megs (144 to 146 MHz) 
wide. If you go rockbound, three crystals 
will do: 144.01 for CW; 144.5 for AM; and 
135.425+ 25 kHz for SSB. The last fre¬ 
quency is almost always monitored for any 
type signal, and is also one of the main 
DX frequencies. 

I’ll be here for quite a while to come, 
so if you ever visit Berlin, be sure to look 
me up. I’ve got cold tea, hot coffee, fine 
German beer, and I’d be glad to loan you 
my five element coat-hanger. I sure would 
like to hear some more Americans on two 
meters in Europe! 

. . . DL5QN 


SURPLUS ELECTRONICS 


ARC-3 TRANSMITTER 100-156 MO .EX $24.05 

SK-080 PHANTOM ANTENNA .NEW $ 6.50 

GO-9 TRANSMITTER 300 KC-1SMC .NEW $75.00 

GP-7 TRANSMITTER 800 KC-9 MC .NEW $37.95 

BC-604 FM TRANSMITTER 20-27 MC .EX $ 7.50 

BC-924 FM TRANSMITTER 27-38 MC .EX $12.95 

BN IFF SET 150-180 MC 110VAC 00CY _NEW $59.95 

BP-456 ARC-5 MODULATOR .NEW $ 3.75 

WESTINGHOUSH 6 IN. DC AMP METERS. LEE SHUNT 
A1 100-0-100 AMP 
A2 150-0-150 AMP 

A3 200-0-200 AMP .NEW $ 8.50 

T-20 CARBON MICROPHONE .NEW $ 1.30 

MP-22 ANTENNA BASE .NEW $ 2.75 

ARB CONTROL BOX .NEW $ 1.25 

BC-4511 CONTROL BOX .NEW $ 2.39 

T-2X APT-1 RADAR TRANSMITTER 

90-200 MC .NEW $19.95 

RT-45/ARQ-1 TRANSCEIVER-.! A MM KR 

14-30 MC .NEW $34.95 

BO-617 FM RECEIVER 30-50 MC .EX $24.05 

BC-1158 AM TRANSMITTER 50-00 MC .EX $29.95 

TS-11 HANDSET WITH PL-100 .NEW S 4.50 

BC-605 INTERPHONE AMPLIFIER 12VDC . .NEW $ 5.95 

MARK II HAND GENERATOR, OUTPUT 

162 VDO, 3.1 VDC .S 5.95 


T-01/AXT-2 TELEVISION TRANSMITTER . ..NEW $42.95 
PRICES: FOB INDIANA. PA. NO C OD. ORDERS 
MIN. ORDER $5.00 NOT INCLUDING POSTAGE. 

PENNSYLVANIA ELECTRONICS 

P.O. BOX 127 

INDIANA, PENNSYLVANIA IS70I 


"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 


All leading lines of amateur gear: 

We give best trade-in allowance 
for your gear on new equipment: 
Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St., OKLA. CITY, OKLA. 73106 
Phone 405-CE-5-6387 


25KC MARKS! 

L o c a I e New Sub-Bands 

Accurately! Four wlrti connect IC-3 Divider to your 100KC calibrator to 
give 2SKC morki. Circuit board 1 Vi" x I Vi". Specify tupply voltoge — 
3*100, 10 mo. (Lowest Is bast.) Sand for IC-3, S5.95, + 30<' postogs. 


PAXITR0NIX INC. BOX 1038 (B) Boulder, Colo. 80302 



ham: 

v-o-m 

20,000 ' 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name —_ 

QTH _ 

City_State_Zip_ 

REDLINE - JAFFREY - NH - 03452 

ORDER TODAY 
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Ohms: 12K, 120K, 1.2M, 12M 
dc mA: .05, 5 , 50, 5 00 
dB: 0, 14, 28, 34, 40 


ONLY Si 




dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/volt No taxes anywhere Plus 90£ shipping 
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Rambling On — 

Jim Ashe if'lEZT 

If you have constructed a circuit and it 
doesn’t work, maybe there was a mistake 
in the article. That does happen, and a 
good exercise before starting anything de¬ 
scribed in any magazine is to read slowly 
through the schematic looking for a mistake. 
Here are some examples of mistakes appear¬ 
ing in 73 Magazine. 

Vackar VFO 

In our October issue, “New Life for an 
Old Circuit” needs another look. See page 
41. Blocking capacitor C9, between R7 and 
L4, was omitted from the schematic. A 
value of .01 mfd. will do nicely, but if you 
are using junk-box parts of uncertain value 
watch out for a capacitance that resonates 
with L4 at the operating frequency. A series- 
resonant circuit here could reflect a heavy- 
load back through Q2 to the collector of Ql, 
with a possible reduction of stability 7 . 

This article also got off without a list of 
references for further reading. Try these 
suggestions for more information: 

A Stable VFO for VHF or HF, bv Del 
Crowell, 73, Nov. 1966. 

The Vackar VFO, A Design and Try, 
by Gary B. Jordan, Electronic Engi¬ 
neer, Feb. 1968. 

New Circuits Concepts for CB Transmit¬ 
ters, Motorola Application Report 
#84. 

RCA Applications Guide ICE-228. 

Credit for the original Vackar VFO de¬ 
sign used in this article should have gone 
to Gary B. Jordon. 

6 Meter Transmitter 

Ken Robbins’ article in the Sept, issue 
could use a bit of touching up. That is the 
6-Meter Exciter schematic on page 53. Look¬ 
ing at the 2N3662 crystal oscillator, the 
100K resistor extending downward from the 
transistor base terminal ought to be labeled 
10K. The circuit may oscillate at 100K, but 
with small power output. 

And looking at the two MPF105’s which 
serve as a variable frequency oscillator and 


source follower, we note these are fed 
through a 330 ohm resistor. The circuit will 
work as shown, but with degraded stability. 

Ken says this point (the junction of the 
two drain terminals and the 330 ohm resis¬ 
tor) should be held at a fixed voltage with 
an 8 volt 0.4 watt zener. The zener is by¬ 
passed with a 1 mfd. 10 volt capacitor to 
kill possible zener noise. Careful about 
polarity—the zener’s diode arrow will point 
at the circuit, rather than at ground. 

6 Meter Transceiver 

Our September issue contains a nice 
article on building a solid-state Six Meter 
Transceiver. But the article was not as nice 
as it might have been, since it was short 
the following data on winding up the coils: 


LI: 

5 turns #26, 

" long x %" dia; 2 

turn 


link on cold end. 




L2: 

5 

turns #26, 

fi" long x 

M 

dia; 

tap 


2 

turns from 

cold end. 

2 

turn 

link 


on 

cold end. 





L3: 

6 

turns #18, 

1" long x 

%" 

dia; 

tap 


L'i 

turns from 

cold end, 

2 

turn 

link 


on 

cold end. 





L4: 

10 

turns #26, 

}k" long x 

r 

dia; 

tap 


3 

turns from 

cold end, 

3 

turn 

link 


on 

cold end. 





L5: 

75 

turns #26 

, 2 layers, 

, % 

" dia; 3 


turn link over 

middle of 

outer layer. 

L6: 

7 

turns #26, 

V" long x 

V ." 
H 

dia; 

tap 


3 turns from cold end. 





The Micro-Ultimatic 

Sometimes we get letters on material 
printed some time ago, and here is an inter¬ 
esting one. It comes from Glen Winkler, 
WA0IFV. Glen writes, 

“I just finished construction of “The Micro- 
Ultimatic” (June 1966 p. 6) and am de¬ 
lighted with the results. I etched two double¬ 
sided boards and soldered the IC’s directly 
to the boards. Each board is 3M x 2fi inches 
and easily holds all components. I have one 
correction and one suggestion to make. Fig. 
7, page 13, should show a connection to 
“A” instead of “B.” I could not achieve the 
dah-dit-dah-dit-etc pattern with both the 
dot and dash switches closed. The dot mem¬ 
ory, dash memory etc., appeared to operate 
properly but a series of dashes occured 
when both the dot and dash switches were 
closed. The following modification corrected 
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this difficulty and essentially inhibits the 
input gates during shift register operation,” 


<r M 1 das 
-*-0 9 ck -*' 



Now, do these mistakes have anything in 
common? Yes, there is an instructive simi¬ 
larity: they aren’t subtle mistakes. A miss¬ 
ing table, a wrong resistor value, a missing 
zener diode. Each of these is something visi¬ 
ble to a skeptical eye. And a good scrutiny 
of an unfamiliar circuit is an excellent way 
to find weak spots in your theory back¬ 
ground. Like calisthenics, the exercise tells 
you where extra work is needed. 

Just enough room here for a couple hints 
to writers. Simple hints. How do you know 
if 73 would be interested in some idea you 
are thinking about? Simple. Read the last 
three issues very closely. There you can see 
what the editors have been thinking about, 
and against this perspective you can judge 
if your own idea might go over, or not. 
Remember that a part of the life of any 
magazine is change as well as continuation 
of present policy, so don’t be afraid of new 
ideas. That’s no promise, though. To para¬ 
phrase the old woodsman, if you’ve never 
had an article bounce you haven’t written 
anything. 

. ..W1EZT 


FREE Catalog 

^ OF THE WORLDS FINEST 
ELECTRONIC GOV'T 
SURPLUS BARGAINS 


Now BIGGER 
And BETTER 
Than Ever! 


MAIL COUPON NOW 



NAME: 


ADDRESS: 


CITY: .STATE: 


FAIR RADIO SALES 

Dept. 73 • Box 1105 • LIMA, OHIO 45802 


ANTENNAS • TOWERS • ROTORS 
NEW • USED • SURPLUS 

Hy-Gain Mosley CDR Newtronics 
Tristao Kreco 

Mylar rope insulators Coax baluns 
One-piece to Complete Antenna 
Systems 

Also Deal in Surplus— 

Write for latest list 

ANTENNA MART 

BOX 7 

RIPPEY, IOWA 50235 


ARE YOU PAYING 75c A COPY OR 30c? 

Righto .. . that’s 30c a copy for 73 when you buy it in three year batches. Figure 
it out. 36 lovely issues of 73 for $12. 30c. Send cash, check, MO. 

All subscriptions will start with the February issue unless otherwise 
specified. 


j Address 
| City - 


1 I prefer to be a subscriber ..(12 for three years 

□ I am a cheap microscriber .$ 6 for I very short year. 


These rates ore 
valid world-wide 
until we wise up. 


73 MAGAZINE PETERBOROUGH, NEW HAMPSHIRE 03458 


JANUARY 1969 
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FACTORY NEW 

INTEGRATED CIRCUITS 



Manufacturer's name withheld, but you will find 
it marked on every unit. Manufactured to Fair- 
child 900 RTL Series. All first grade, spec sheets 
included. A really amazing buy. Never previously 
offered by anyone at these ridiculous prices. 

$1.00 each or $10.00 dozen 


Buffer .900 

Dual Input Gate .2-903 

JK Flip Flop .923 

Dual JK Flip Flop .2-923 

Dual 2-Input Gate, 

Dual Expander .1-914, 1-925 

Dual 2-Input Gate Expander .925 

Quad 2-Input Expander . 2-925 


FAIRCHILD 

711 Dual Comp. Amp.2.00 ea, 12/20.00 

926 JK Flip Flop, 

hi speed 923 (20MHz) .I.50ea, 12/15.00 

910 Dual 2-Input NOR ..1.50 ea, 12/15.00 



1C GRAB BAG $2.00 DOZEN 

Mixture of one dozen units, some marked, un¬ 
tested. 10 pages of RTL & DTL specs to aid in 
identifying. All configurations, TO-5, TO-85, Flat- 
Pack, Dual Inline. At this price you can't lose. 
12 for $2.00 


VARACTOR sim to MA 4060 $5.00 


Note from Meshno: 

You have only yourself to blame if you are 
procrastinating on sending for our 84 page 
catalog of super-stupendous bargains, the choice 
of the surplus market, all hand picked by 
Meshna hisself. With todays shrinking dollar, 
you want all your shrunken buck will buy. We 
have a helluva job keeping up with catalog 
requests now. But we want our mailing dept, to 
keep sweating and we want you to have an 
opportunity of selecting the choicest bargains 
you ever found in the surplus market. Send 25 d 
for our latest catalog #69-1 now in prepara¬ 
tion. The 25 4 you send does not cover costs 
hut does show a sincere interest on your part. 
As soon as 69-1 is printed, you’ll get one. 


JOHN MESHNA JR. 

19 ALLERTON ST. LYNN, MASS. 01904 


( JF2NSD/1 from pg. 4) 

How about a channel where they can find 
compatriots? 

Car buffs get a great kick out of discussing 
the new models, the merits of various sports 
cars, rallying, engines, and even the Mer¬ 
cedes 190D. Couldn’t we set up a channel 
where these blighted creatures could con¬ 
gregate and lament over the sad develop¬ 
ments in Detroit? 

Our bands are already overcrowded, so 
where could we possibly put a bunch of new 
nets? It might be worth while to try 20M 
since most of the contacts there are two-way 
at present and the establishment of round¬ 
tables would permit many times the occu¬ 
pancy of the frequencies if the stations were 
netted. 

As a starter let’s try the following chan- 
nelation of our interests. Undoubtedly I have 
neglected to think of a large number of wide¬ 
spread groupings, but let’s get started any¬ 
way with this and work it from there. 


14250 

DXing 

252 

Religious 

254 

Girls 

256 

Traveling 

258 

Hunting-Fishin g-Diving 

260 

Stamps-coins 

262 

Photography 

264 

Astronomy 

266 

Animals 

268 

Boats 

270 

Spectator sports 

272 

Cars 

274 

Golf-skiing-skating 

276 

Occult 

278 

Doctors-lawyers 

280 

Flying 

282 

Books 

284 

Clubs: Masons-Rotaiy-etc. 

286 

Boy Scouts 

288 

Languages 

290 

Stock Market 

292 

VFH-moonbounce-scatter 

294 

CD, RACES, etc. 

296 

Ham TV, RTTY, FAX, FM 

298 

Arts: music, painting 

14300 

UFO Net 


The DX’ers should, I suspect, be first. It 
might just be helpful for DXing to have a 
channel to check for latest news and QTH’s. 
It is a lot more fun to hook something rare 
if you have an opportunity to tell the other 
fellows about it and offer, solicitously, to 
help them get through as you did. 
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SCR-SILICON-CONTROL RECTIFIERS! 


PR V 

I6A 

25A 

PR V 

I6A 

25A 

50 

.50 

.75 

400 

1.60 

1.90 

100 

.95 

1.20 

600 

1.95 

2.75 

200 

1.15 

1.30 

800 

2.85 

3.60 

300 

1.40 

1.65 

1000 

3.70 

4.50 


5U4 Silicon Tube ..$1.50#, 5 for $5 

5R4 Silicon Tube .$4@, 3 for $9 

866A Silicon Tube ..$10#, 2 for $18 


MICA MTG KIT T036, T03, TOIO, 4/$l 
ANODIZED T036 INSULATOR . ...5/$l 
ZENERS I Watt 6 to 200V ,.80@, 3/$2 
ZENERS 10 Watt 6 to 150V SI'S, 6 $5 
STABISTOR up to Ten Watt, 20 for $ I 

Wanted Test Sets (TS) & Equip. 

* TRANSISTORS * * SCR’S * ZENERS!!! 
Full Leads Factory Tested A GTD1 
PNPI50 Watt/15 Amp HiPwr T036 Case! 
2N44I, 442, 277, 278, DS50I Up To 

50/VCBO .$1®, 7 for $5 

2N278, 443, 174. Up to 80V $2@, 4 for $5 
PNPI50 W/2NI980, 1970 A 

2N2075, 2079 .$2@. 3/$5 

PNP 30 Watt/3A, 2NI 15. 156, 235, 242 
254, 255, 256. 257, 301 40e# .. . 3 for $i 

PNP 2N 670/300M W 35e® .5 for $1 

PNP 2N67I/I Watt 50c® .4 for $1 

PNP 25W/TO 2N538, 539, 540 ,.2 for$l 

2NI038 6/$l, 2N1039 . 4for$l 

PNP/T05 Signal 350MW 25e@, 5 for $1 
NPN/T05 Signal IF. RF. OSC 5 for $1 
Finned Heat Sink 180 SO'. $1#. 3/$2 
Finned Sink Equiv. 500 SO'. $3®. 2/$5 
SILICON PNP/T05 A TOI8 PCKG 
2N327A, 332 to 8. 474 to 9. 541 to 3, 

935 to 7 A 1276 to 9. 35e® .4/$l 


866 C.T./2.5V/I0A FILAMENT 
XFMR 10 Ky Insltd $2#.3 $5 


Bandswlteh Ceramic 500W 2P/6Pos, $2# 

5Hy-400Ma Choke $4# .2/$5 

250Mfd @ 450 Wv Leetlytie $3®, 5/$IO 


Send 25c for New Catalog 


"TAB" 

"That's A Buy" 

“TAB” * SILICON ONE AMP DIODES 

factory Tested & Guaranteed 

Piv/Rms I Piv/Rms Piv/Rms Piv/Rms 
50/35 100/70 200/140 300/210 

.05 .07 .10 .12 


800/560 900/630 


400/280 

.14 


Amps 35Rms 


400Piv 
280 R ms 


700Piv 
490 R ms 


We Buy, Sell Sc Trade As Well! 

„ „ TERMS: Money Baek 

<<TI Itll Guarantee! Our 24th 

I UK Year. $5 Min. Order 

I HD F.O.B. N. Y. C. Add 

* Shipping Charges. 

56 DX PEARL ST.. BKLYN, 11201 N.Y. 
PHONE 212-522-7300 

Send 25 c For Catalog 


DC 3</ a * Meter/RD '800Ma $3®, 2/$5 

Soeket Ceramic 866 Tube .5/$l 

Soeket Ceramic 4X!50/Loktai .4/$i 

W.E. Polar Relay£255A $4®, .3/910 

Toroids 88Mhy New Pekg 75c#.4/$2 

200 KC Freg Std Xtals .4/$2 

2 Side/eu Printed Ckt Bd New 9x12’ $1 

Finished Piezo Xtals Blanks .50/$I 

Line Filter 4.5A®I!5VAC .... 6 for $1 

Line Filter 5Affil25VAC . 3 for $1 

Choke 4Hy/0.5A/27Q $3® .4/$IO 

H'sld Stevens Precision Choppers ... $1 
PL259A A S0239 CO-AX MAF Pairs 3/$2 

Phone Patch Xfmrs Asstd _ 4 for $1 

FT243 Xtal A Holder, surplus .. 5 for $1 
Insltd Binding Posts "EBY” .... 25/$i 

Sun-Cells Selenium Asstd . |0/$l 

Band Pass Filters 60, 90, 150 cys. .3/$3 

2.5MH Plwound 500MA Choke .3/$l 

Beam Indicator Selsyns 24VAC . ,2/$5 

Fuse 250MA/3AG .50/$l, 300/$2 

Oil Cndsr Strobe. Photoflash 25MFD 

2000V G.E./Pyranol, $7® .2/$IO 

Resistor Bleeder 50K/I00W ....3 for $1 

Send 25 c for Catalog 

Diseaps .001®I000WVDC iOe® ,.20/$l 
Dieaps, 2x .004®I00OWVDC 15c®, |0/$l 
Diseaps ,03®I000WVDC I5e® .1 OS I 
Diseaps .01 (S2000WVDC 18c® ..8/$l 

Diseaps .001 #5KVWDC 20c® ,...6/$l 
Diseaps 005 ®5KVWVDC 25c@ ...5/$l 

Diseaps l30mmG/6KV 20e .6/$ I 

■02#50WVDC .25 for $1 

6 or I2VAC Mlnifan A Blade .$1 

X-Formers All 115K-60Cy Primary — 

2500V® ICMa A Fil $2# .4/$5 

IIOOVCT® 300Ma, 6v@ 8A, 5V @ 3A A 
125V Bias, abt 1200 VDC $4® ...3/$l2 
480 Vet# 40Ma A 6.3® I.5A CSD $1.50 

10 Vet# 5A A 7.5 Vet @ 5A .$5 

6.3 Vet I5.5A A 6.3 Vet ® 2A .$4 

7.5 Vet® I2A $3@ . 2/$5 


We have around the world quite a number 
of missionaries and padres who are active on 
our bands. I know that they particularly en¬ 
joy being able to contact each other and a 
channel on 252 should help them out. Of 
course the DXers in the next channel will 
keep their ear peeled for some of the rarer 
ones such as 9N1MM and 9X5GG. 

Frankly I am not at all sure what can be 
discussed as far as girls are concerned, but 
I do know that they are of great interest to 
many amateurs and every time I have pro¬ 
posed this channel idea to a radio club there 
has been a demand for a girl channel. So 
be it. 

If you have any interest of your own that 
doesn’t seem to fit the list and which you 
feel should be represented, drop a line and 
well try and set up a special time or day 
for it on one of the channels that seems to 
have less activity than the others. 

Let’s give this a try and see if it develops 
into anything of value. Dissidents can get 
together on 14302 and coordinate. 

, , . Wayne 


=“ARCTURU$” SALE- 

1700 transistor types at 39^ each. 

40 watt germcnium power transistor, same as Delco 501. 
2N278 (etc). Cat: 349, each. 

Color TV cartridge focus rectifier 6.5 kv Used in every 
color TV. Cat: < J K-20. 99<f each. 

Motorola 2500 ma at 1000 piv, high voltagc/currcn! 
epoxy silicon rectifier, axial leads. Cat: HFIM70. 49tf ea 

2 Printed circuit IT transformers. 4 lug. 455 kc input 
and output. Cat 1909P4, 99tf each 

RCA UIIF transistor type TV tuners. KRK-I2C) tlong- 
shaft t cal UHF-20; KRK-120 lshort shaft) cat U1!F*2I. 
each S4.98. 

RCA VIIF transistor type TV tuners. KKK-I4f». cat 
VH1-74. S9.99 each 

Transistorized Till tuners used in 1965 to 1967 TV 
sets made by Admiral RCA. Motorola, etc Removable 
gearing may vary from one make to another Need only 
I 2 volts dc to function No filament voltage needed, I asy 
replacement units. Cat UHF-5t>7, S4.95. 

U-H.F. Tuner original units as used m I V sets such as 
RCA. Admiral, etc., covering channels 14 through X2. as 
part no. 941)173*2. Complete with tube Drive gearing is 
removable Can be used in most sets. Cat: l 111*3. $4.95, 

Color yokes 70° for all around color CRT's. ( at.XRC 
70. $1 2.95. 90° for all rectangular 19 to 25" color ( R I N, 
Cat: XRC-90. $12.95, 

Kit of 30 tested germanium diodes. Cat 100, 99tf. 

Silicon rectifier, octal based replacement for 5 AS4-5 AW4* 

5U4-5 Y3-5T4-5 V4-5Z4 With diagram Cat: Keel-1.ea 

7’*. 90° TV bench test picture tube with adapter No um 
trap needed. Cat: 7KP7. $7.99, 

lube cartons 6AU6 etc . si/e, $2.15 per 100 6SN7 etc . 
size $2.55 per 100 5U4GB si/e $2.95 per 100 5U4C si/e 
$.03 each 

Send for complete free catalog Include 4' of dollar value 
of order for postage 55 MINIMUM OR DIR Canadian 
check. 8G dollar differential 

ARCTURUS ELECTRONICS CORP. 

502.22nd St., Union City, N.J. 07087 Dept. 73 
Phone: 201-UN 4-5568 
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Dear 73, 


Letters 

Dear Wayne, 


Kagnew Station Amateur Radio Club (ET3USA) is 
a small club—-mostly military personnel—with a very 
limited treasury. At present we can barely afford the 
cost of printing QSLs and mailing logs to our QSL 
manager, plus the other costs necessary to keep the 
club going. 

We regret we must ask for S.A.S.E. or IRC from 
all hams desiring QSLs. Please do not QSL direct to 
us. VE3TG has all logs and QSL cards. 

We are trying to keep the station on the air as 
much as possible despite difficulties. All equipment 
here is owned by individuals and it looks as if we’ll 
lose the beam we’re using when the owner returns to 
the States in December. 

ET3USA—Mrs. Deane Lindsay 
W4EJQ—Secretary 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 



24 PAGES crammed with 
Gov’t Surplus Electronic 
Gear—the Biggest Bargain 
Buys in America! It will 
pay you to 

SEND 2S< 4 

for your copy—Refunded 
with your First Order! 


BC-645 TRANSCEIVER, 15 lubes. 433 to 
500 Me. Easily adapted far 2 way voice or 
code on Ham, Mobile, Television Experimental 
ami Citizens’ Bands. With tubes, less power 
supply in factory carton. CfCQC 

SPECIAL PACKAGE OFFER: BC-B45 
Transceiver, Dynamotor and all accessories, 
including mountings. THK Antenna Assemblies 
control box, complete. BRAND NEW 



S26.95 


AN /APR-4Y FM & AM RECEIVER 
"FB" FOR SATELLITE TRACKING! 

High precision lab instrument, for monitoring and measuring 
frequency and relative signal strength, 3S to 4000 Me in 5 tun¬ 
ings ranges. For 110 V 00 cycle AC. Built-in power CAA RA 
supply. Original circuit diagram Included. Checked 

nut. perfect. LIKE NEW .. VV 

All Tuning Units Available for Above 


SCR-274-N, ARC-5 COMMAND SET HQ! 


Freq. 


Exe. 

BRAND 

Rrnqo 

Tyne 

Used 

NEW 

RECEIVERS, 
190-550 Kc. . 

Complete with Tubes 
.BC-453. 

. $18.95. 

.$23.50 

3-6 Me. 

. BC-454. 

. $16.50. 

.$21.50 

6-9.1 Me. . . 

. BC-455. 

$14.95. 

.$19.95 


1.5-3 Me.R -25 . — .. 

TRANSMITTERS, Complete with Tubes 

4-5.3 Me.BC-457.$ 6.95.. 

5.3.7 Me.BC-458..$ 6.95.. 

7-9.1 Me. BC-459 .$17.95.. 

2.1-3 Me .T-18 . — .. 

3-4 Me. .T-19 $’0.50.. 


$21.50 


. $11.95 
. $'2.95 
$22.50 
. $10.95 
$14.95 


IF YOU DON'T SEE WHAT YOU WANT, write 
us! Chances are, we can ship immediately from our 
huge stocks, or we can get it for you—at Lowest 
Published Pr ices! 


TERMS Either 25% Deposit with older, balance C.O.D.—OR— 
Remittance In Full. Minimum Order *5.00. All ship¬ 
ments F.O.B. our warehouse, NYC. All merchandise subject to 
prior sale and price change. 

G&G RADIO SUPPLY COMPANY 

(Te’t (2121 CO 7-4605 
77-B Leonard St., New York, N.Y. 10013 


I just received my November issue of 73. I'd like 
to offer my compliments to you and your staff for an 
excellent cover. I don’t know who your art. makeup 
person is, but you’re not paying him (or her) enough. 
The October cover was also just great. Please accept 
my congratulations. 

I read your column “de W2NSD/1.” You ask that 
anyone hearing “self righteous policement” to tell 
them that “Wayne Green says that he is sick and 
needs immediate mental treatment . . . ” 

I am so sorry to hear that you are suffering from 
some kind of mental illness problem. Would you 
please accept the enclosed dollar? I sincerely hope it 
will help toward your rapid recovery, because I hate 
to see anyone suffer. 

A. Wilson W6NIF 
San Diego, Calif. 


Thanks a meg for llie dollar. I tank it right down to 
the local psychiatrist and invested in two minutes of 
intensive first class therapy. You will he happy to 
know that I have been pronounced completely cured 
and that all the thanks Hues to you. Wayne. 


Dear Madame, 

Following the publication of my article "Burn Pre¬ 
vention” in the July issue of 73. I had several in¬ 
quiries about the German soldering pistol pictured 
therein. The pistol, called the Sprint, is made by 
Europe’s foremost manufacturer of soldering equip¬ 
ment, ERSA Ernst Sachs K.G., 6980 Wertheim am 
Main, Postfach 66, West Germany. The unit, because 
it does not use a conventional transformer as in other 
fast-heating irons, weighs less than half a pound and 
still heats up to about 100 watts in 10 seconds. Cost 
is about $8 plus postage. 

D. E. Bailsman VE3BUE 
Ontario, Canada 


Dear 73, 

Your very good Advanced Class study guide articles 
are wonderful. Well written in common sense terms. 
The writer is easy to understand. I’ve read a lot of 
radio articles, but these are just great. Thanks much. 

E. Schaldack WA9QQV 
Chicago, 111. 


To the 73 Gang, 

Just so my conscience is free and I get a good 
night’s sleep, I felt obligated to write you regarding 
the fine magazine. Some time ago, I thought I'd drop 
the thing. Then you started the Advance Class License 
Course, which is, by itself, worth the price of the 
magazine. I like the "Editorial Liberties" by Kayla 
. . . if there is something outstanding about the pub¬ 
lication. it is the “personal" feeling as though you 
were among friends. Best wishes for continued success. 

C. E. Shaffer WA9VRK 
Plymouth, Indiana 


These are just, two of the hundreds of letters which, 
have came from renders in response to the study 
course. The Advanced course will he completed with 
this issue. We will immediately hare it put in hook 
form. Beginning with the February issue, we beyin 
the Extra preparation. 
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if Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

■if Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For SI extra we can maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat 
Emptor . . . 


HAM AUCTION, Feb. 16. 14th Annual by Toledo 
Mobile Radio Ass’n, at the Lucas County Recrea¬ 
tion Center. 2901 Key St., Maumee, Ohio. $1.00 
Registration, open table sales, map and further 
info, write Ron W8STA, 1939 Cone, Toledo, Ohio 
43606. 


WANTED: Opportunity to quote your needs. 30 
years a ham dealer. Collins, Drake, Swan, all 
others. $20,000.00 inventory used gear. Electronic 
Distributors, 1960 Peck, Muskegon, Michigan 49441. 


TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General 
Radio, Stoddart, Measurements, Boonton. Also 
military types with URM-l ), TS-( ), SG-( ) and 
similar nomenclatures. Waveguide and coaxial 
components also needed. Please send accurate 
description of what you have to sell and its 
condition to Tucker Electronics Company, Box 
1050, Garland, TX. 75040. 


ESTATE LIQUIDATION SALE: Johnson Invader 
with Johnson low loss filter, $75.00; Heath HW-30 
with microphone and instruction, $30.00; Heath 
IM-11 VTVM. $30.00; Heath IT-12 signal tracer, 
$15.00; RCA Voltohmyst Model WA65A (battery), 
$25.00; Waters Protax model 335 coax switch, S8.00; 
Barker-Williamson model 350 coax switch, $5.00; 
Signal Corps Bug key type J-36, $8.00; (4) new 
Eimax 7203/4CX250B tubes. $20.00 each; Ameco 
VHF model CN converter with model PS-1 power 
supply, $25.00. Arthur W. Lee. Rte #1, Box 23A. 
North Monmouth. Maine 04265. Tel: 207-933-2869. 


SELL: SX-130 still in original box, won at a ham- 
fest. Best offer over $125.00. Tom Hentz, WA9MCB, 
Room 326, Thomas Jefferson Hall, Rolla, Mo. 65401. 


HEATH GCl-A receiver, XP-2 supply. $75. Heath 
HW-30 two meter transceiver, $35. Both with 
manuals. You pay shipping. W8ICY, 639 Lake 
Ave., Ironwood, Mich. 49938. 


oscillator/monitor 

• makes an audible tone to monitor 
the RF of any CW transmitter from 
lOMw to I Kw Cr lOOKc to tOOOMc, 
using only an 8* pickup antenna. 

• can be self-triggered for code 
practice or tho testing of solid 
state components and circuits. 

• aids in tuning up 6- testing RF 
oscillator and power circuits. 

• 4 transistor, 2 diode circuit, 
speaker, tone adjust^ AA pencell, 
test leads, 8” ant., Cr magnetic base. 

• cabinet is 16 gauge black Cr clear 
anodised aluminum, 3.4 a 2.3 x 1.2* 

US made Cr guaranteed for | year. 

James Research company,dep't: AR-M 
T^chermerhon^fvbrookl^i^i^l20^ 



1 A Vj complete, 

I■*+ ppd uta 4 can. 
•end a check or m.o. 
•old by mail only 


CONVENTION 69 
ARRL NATIONAL 

Des Moines, Iowa 

June 20, 21, 22 

P.O. Box 1051, 50311 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 


Thousands of fraquancias In stock. 
Typas include HC6/U, HCI8/U, 
FT-241. FT-243, FT-I7I. etc. 

SEND lOt for catalog with oscillator 
circuits. Rafundad on first ordar. 
2400B Crystal Dr.. Ft. Myw«. Fla. S390I 




nx 

ENJOY EASY, 
RESTFUL KEYING 

$21.95 to $43.95 
THE VIBROPLEX 
CO., INC. 

833 Broadway, 

N. Y. 3. N.Y. 


NO "FREE" CATALOG! 

Our now policy is 10 send "FLYERS” only on a free basis: 
and there may bo no follow up mailing unless you order 
from the flyer. 

We have a large catalog of electronic parts & equipment 
(over 100 pages) that will be supplied to those ordering 
over $10.00 from tho flyer. Catalog deposit is $1.00 (mdse 
certificate issued) 

BIGELOW ELECTRONICS 

Dept. 73, P.O. Box 71. BLUFFTON, OHIO 45817 



2 Element 

QUAD 


FOR 10 


15 - 20 


"JOGA QUAD" I, rated at 1 KW AM and 2 KW 
P E P SSB. with one »mg!e feed lin. enjoy ma«i- 
mun toward gain and very low SWR in full band* 
width. It'* easy to a»,emble and ream, wind, up 
to too MPH, It's lightweight with only a 4' 6 ' boom 
length Brochure for further information is free to 
your ashing. 


PRODUCTOS 


CALLE 50 X 45 NUM. 431 
MERIDA. YUC.. MEX. 



JANUARY 1969 
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HEY. THERE!!!! YOU WITH ML THAT 
ELECTROHIC GEAR IH YOUR SHACK! 

Don't clutter up your home with all that stuff! 
Better to clutter up our warehouse — and get 
paid in the bargain! Don't waste time asking 
us for prices. Tell us exactly what you want 
for your Gen Radio, H-P, Tektronix, ARC. GRC, 
TED, PRC, VRC, ARN, URR, APN and other 
military/commercial gear. Write Today! 

COLUMBIA ELECTRONICS, Dept. T 

4365 W. Pico Blvd. Los Angeles, Calif. 90019 
Phone: (213) 938-3731 Cable: COLECTRON 


Epoxy DIODES 

1000 PIV I.2A ,25ea $21.00/100 

800 PIV I.2A ,20ea $18.00/100 

Minimum Order $5.00 Postage Paid 
Money Back Guarantee —Write For Cost Per 1000 

Pete Fragale, W8AEN 

Box 585 CLARKSBURG, W.VA. 26301 


YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 

/T\ 

c' , ■ .Vj No horsing around, we pay fast . . in 24 

hours . . . and we pay more. We ll swap or 
ffljD « trade new equipment too . . . We quote fast 
/JKTTXY too. We also pay for shipping, insurance, etc. 
You call fast, now, collect, for fast quote 

SPACE ELECTRONICS 

di». of MILITARY ELECTRONICS CORP. 

II Summit Ave., East Paterson, N.J. 07407. (201) 791-5050 


GO VHF 

Go VHF the easy VHF Associates way. Send (nr descriptive 
Technical Ittiiletlns describing our complete line of TRAN¬ 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY MULTIPLIERS for 50. i 1!, 220, 432 and 
12H8 MHz. 

VHF ASSOCIATES, INC. 

P.O. Box 22135, DENVER. COLORADO 80222 


RADIOTELETYPE EQUIPMENT 

Teletype Models 35, 33, 32, 29, 28 ASR, 28 KSR, 
28 LPR. 28 LARP. 28 LXD, 28 LBXDI. 14, 15, 19, 
Page Printers, Perforators, Reperforators, Trans- 
Dist. polar relays, tape winders, cabinets, Collins 
Receivers, 51J4, 51J-1, R-3S8, R-390-A. R-220. 

SP600JX, Frequency Shift Converters, D.C. Power 
Supplies. 

ALLTROsSJCS-HOW'ARO CO. 

Box 19, Boston, Mass. 02101 Tel: 617-742*0048 


DXERS and DXERS-TO-BE 

Want to keep up to the minute of what's 
happening DXwise? Subscribe to Gus 
Browninq W4BPD's new weekly DXERS 
MAGAZINE. 24 pages of DX events, com¬ 
ing up DXpeditions, QSL info, pix, etc. 
Rates, US surface $11.00. US air mail $12.90, 
West Indies $18.50, S. America and Eur¬ 
ope $23.00, rest of world $30.00. 

New rates due to postal increase 

The DXERS MAGAZINE 
c/o W4 BPD 

Route I. Box l&l-A, 

Cordova, S.C., U.S.A. 29039 


DO YOU KNOW SOMEONE WHO IS BLIND who 

would like to receive tape recorded excerpts 
from 73 without charge? For details write: IEEE, 
c/o Lester W. Cory, SMTI, North Dartmouth, 
Mass. 02747. 

TELETYPE MOD. 14 reperforator with automatic 
tape take up rewinder new, Unused, $69 95 . . . 
4-400’s $14.95 . . . transformers: Plate 5KV-1.6ADC 
$59.95 . . . Modulator 811A’s $35 . . . Filament 

12.6VCT-10A $4.95. Ideal for transistor supply, 
battery charger , . . catalog 10(*. Fertik’s, 5249A 
"D”, Phila., Pa. 19120. 

MICRO-MICRO-TO-KEYER: Perfect code from 
one cubic inch, microcircuit digital electronic 
keyer module designed for mounting inside any 
transmitter. Speed range 4-40 WPM. Grid block 
keying only allows price of $19,95. Includes 
mounting hardware. Unconditionally guaranteed. 
Micro-Tech Labs, PO Box 884 (I.A.B.), Miami, Fla. 
33148. 

ESTATE SALE: 110 ft. Telrex Big Bertha tower 
with three stacked 6 element beams on 20, two 5 
element beams on 15, two 4 element beams on 10, 
one 3 element beam on 40, Spiral on 6, 20 elements 
on 2 meters. All Telrex. Must be removed from 
present location. Original cost $12,000. Make offer. 
73 Magazine, Box 69, Peterborough, N.H. 03458. 

WANTED: Back issues of 73 Magazine, November 
1960 through March 1961. C. W. Janes K2KS, 2 
Windsor Gate, Upper Saddle River, N.J. 

DAYTON HAM VENT ION April 26, 1969: Spon¬ 
sored by Dayton Amateur Radio Association for 
the 18th year. Technical sessions, exhibits and 
hidden transmitter hunt. An interesting ladies’ 
program for XYL. For information watch ads or 
write Dayton Hamvention, Dept. S, Box 44, Day- 
ton, Ohio 45401. 

RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $1.50 postpaid. Elliott 
Buchanan & Associates. Inc., 1067 Mandana Blvd., 
Oakland, California 94610 

WANTED: Military, commercial, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories. Especially Collins. We pay freight and 
cash. Rico Electronics. Box 156, Annandale, Va. 
Phone 703-560-5480 collect. 

300 V @ 3/xF brand new GE Pyronal oil capaci¬ 
tors $3 each. Can mail, 3-lbs. each shipping wt„ 
FOB. P. Wandelt, RD # 1, Unadilla, New York 
13849. 

WANTED: Teletype equipment & parts. Also 
R-390A, U-R, R-220, etc. Cash or trade for new 
amateur equipment. All-tronics-Howard Co., Box 
19, Boston, Mass. 02101, (Tel. 617-742-0048). 

COLLINS 7SA-2, Johnson Viking II and VFO, 
extra tubes, crystals, speaker, co-ax relay. All 
for $275. H. Bertan, 41 Moss Lane, Jericho, L.I., 
N.Y. 11753. WE80310. 

VIDEO TAPE—1” TYPE, New Memorex 9" with 
reel—$40.00; used Memorex 8" with reel—$25 00; 
Eico resistance-capacitance-comparator bridge. 
Model 950B—$15.00; RCA 8507 Vidicon—new— 
$40.00. WB2GKF Stan Mazimek, 5-6 Mt. Prospect 
Avenue. Clifton. New Jersey 07012. 

WANTED: Plug-in preamp for Hewlett Packard 
150A scope. Also Fairchild 781 frequency stand¬ 
ard. Sell: AN/APR-4Y receiver AC converter $30. 
Howell, 2492 Habersham, Atlanta, Georgia 30303. 







SELL: SB400, excellent condition, $275 or make 
offer, S.A.S.E. Jim, WB6MQE, Zip code 91754. 
(213) 280-8202. 


FOR SALE: Motorola SOD. 110 volt, 2 mtr, $50.00. 
Will trade for 12 volt C-B rig. Harley Wynn, 
1415 Meitzler Ave., Danville, Illinois. 


DISCOUNT PRICES on new equipment in factory 
sealed cartons. Time payments on any purchase. 
New Swan 500 C $468, SW-350C $378. New TRI-EX 
W-51 Tower (reg. $362) only $299.95 prepaid, new 
CDR Ham-M & Indicator $99.95, new National 
NCX-500 $359. All new equipment in factory 
sealed cartons. New Hygain TH6-DXX $135, 
TH3Mk3 $109, Mosley TA-33 $109, TA-36 $136, new 
SBE SB-34 (reg. $449) $395. Send for discount 
quote on all brands of equipment. Time pay¬ 
ments. Package Special: Galaxy V Mark III. 
AC-400 P/S, Speaker, Shure 444 mike, HyGain 
TH3Mk3 antenna (reg. $679.80) only $619, $21 
monthly. Edwards Electronics, 1314—19th St., 
Lubbock, Texas. 806-762-8759. 


TEK 512, plus manual. Sell or trade. SSB trans¬ 
ceiver preferred or receiver, best offer. WA6JNF, 
304 Alvord, Ridgecrest, Calif. 93555. 


SWAP: AMECO XMTR with dow key relay. Used 
very little. For T O keyer with Vibroplex keyer 
or Eico. WA1DFY 209 No. Champlain St., Burling¬ 
ton, Vt. 05401. 


NCX-5 MX II with new finals, complete 10 meter 
coverage, NCX-A, SHURE 444-T. Best offer over 
$430. TX-62, CN-144, HX-11, and Knight compres¬ 
sor. Dave, Dickinson, N. Dakota 58601. 


A GOOD EICO 753* With Heath AC & DC power 
supplies. This one works! $200. Heath Sixer $35 
or trade for twoer. K9KIC/7, 1100 1st Ave., S. 
Great Falls, Montana 59401. 


TEKTRONIX 514 AD Oscilloscope. Like new con¬ 
dition inside and out. Recently overhauled with 
new C.R.T.—$250. I. Werlin. 39 Coolidge Rd., Med¬ 
ford, Mass. 02155. Phone: HU 8-0520. 


TRANSISTORS: Similar to 2N2369. NPN silicon. 
Epoxy case. lOOMc. 10 for $1.00. S.S.C. 444 New¬ 
port Blvd., Newport Beach, Calif. 92662. 


SELL: CLEGG INTERCEPTOR “B”. 6 and 2 

meter receiver including Clegg Allbander, general 
coverage converter. A1 shape. $300.00. Larry Jones. 
807 Ohio Avenue. Ashtabula, Ohio 44004. 


FOR SALE: Complete Hallicrafters SSB station. 
SX-117, HT-44, and PS-150-120 pwr supply. Good 
cond. $450. Ron Hill, Chester, Maryland 21619. 


AM BEING DRAFTED. Must sell Hammarlund 
SP-600 JX less cabinet and Heath GR-91. Good 
condition. Best offer plus shipping. Jack Dardes, 
310 E. Main St„ Titusville. Pa. 16354. 


ELECTRONIC SURPRISE PACKAGE. $1, $5, $10. 
Three to pick from, tubes and transistors in¬ 
cluded. John Stella, 14 Villa Av., Everett, Mass. 
02149. 


FOR SALE: G-50, 8 months old with JT-30 mike 
and manual. Excellent. $250. J. Gysan, 53 Lothrop 
St., Beverly, Mass. 01915. 


FOR SALE: Ameco Converters. 2m/14-18 me. 
6m/14-18 me. 6m/30.5-34.5 me. with book. Guar¬ 
anteed. $20 each. D. Marquardt WA0VLH, 1811-C 
Sutton PI., Bettendorf, Iowa 52722. 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 

91 pages (11 •A" x 17") of sche¬ 
matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 

TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 


RI3B: Command revr 108-132 me AM, 9 tube, 2 uv sens. 
No dial; wo give knob, tuning graph, tech data. Needs pwr 
sply & controls as other Commands. 27.50 

R22: Command revr 540 to 1600 kc, with knob & tuning 

graph & tech data, grid OK .17.95 

R23/ARC-5 Command revr (Q-5'er) 190-550 kc has dial; 

w/knob & tech data, OK'd ..14.95 

R-392 : Compart version K-.390. Digit tune by kr & me. 
0.5 to 32 me. Select pass 2, 4 or 8 kr. 525.00 

Ready to uso w/pwr sply & hook ... 

R-390A: In eream puff condition. With serialized nameplate 

,<t hook .750.00 

AN/ALR-5: Tunes 38-1000 me with ONE tuning unit CV- 
253 included, brand new, w/revr late type converted to 00 

cy (R-444) also new or like brand new, w/book .275.00 

Sil. Reetif. 8000 PIV. 400 ma, brand new contract termina¬ 
tion. Pair, postpaid .5.30 

LM-14 freq. meter .125-20 me. .01%, w/ser.-matched calib. 

& tech. data. 100% OIv .57.50 

TS-323 freq. meter 20-480 me w/eltart to approach .001%, 

tech. data. 100% OK ....169.50 

TS- 175, Gertsch FM-3. 3AM. 6, 9 freq. meters, also Devia- 
tion Meter .Ask for List - Mb. 

WANTED: GOOD LAB TEST EQUPT A MIL COMMUNIC. 
>,E PROBABLY HAVE THE BEST INVENTORY OF 
GOOD LAB TEST EQUIPMENT IN THE COUNTRY. BUT 
PLEASE DO NOT ASK FOR CATALOG! ASK FOR SPE¬ 
CIFIC ITEMS OR KINDS OF ITEMS YOU NEED! WE 
ALSO BUY! WHAT DO YOU HAVE?_ 


R. E. GOODHEART CO. INC. 

Box 1220-GC, Beverly Hills, Calif. 90213 
Phones: Area 213, office 272-5707, messages 275-5342 


Tell our 
advertisers 
your saw it 
in 73 



























ARC-1 Transceiver 100-156 Me, 25 Watts AM, 
with tubes, schematic, conversion info for 
2-meters. Used, good. 50 lbs. $20.00 
ARC-1 only, less tubes, $12.00 
BC-22I-AK with AC Power, Calib. Book & Xtal. 
$95.00 

TS-174, 20-250 Me. Freq. Meter, on rack panel 
with AC Power, Calib. Book & Xtal. $95.00. 
Brush BL-202 2-channel oscillograph, 
Used, Exc. $90.00 

Sorensen 3000S AC Line Voltage Regulator, 
3000 V.A. Used, Exc. $125.00 
Non-Linear-Systems 451 Digital Voltmeter. P.U.R. 
Send 10c for flyer listing surplus equipment, 
test equipment, new and used ham gear. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland. Ohio 44109 


WE WANT TO CELEBRATE OUR 40TH 
ANNIVERSARY WITH YOU 
1928 - 1968 - IN BUSINESS 

AFTER CHRISTMAS SPECIAL 

All used equipment advertised in December 
issue offered at an additional discount of 10%. 
Be sure to check this list—over $20,000 worth 
of good used Receivers, Transmitters and Trans- 
ceivers offered at these reduced prices! While 
the stock lasts — let us serve you? 

We Stock SWAN Transceivers 
Try Us for Best Trades 

Doug Jones WB4IHO mgr — T.T.Freck W4V/L 
FRECK RADIO & SUPPLY COMPANY 
38 BILTMORE AVENUE 
ASHEVILLE, NORTH CAROLINA 28801 


DIODE CIRCUITS HANDBOOK 

An invaluable reference book. 
Covers rectifiers, meter circuits, 
mixers, detectors, modulators, 
products, FM detectors, noise 
limiters, squelch, AGC, BFO’/O- 
multiplier, xstr protection, AFC, 
Varicap tuning, audio clippers, FM 
modulator, balanced mods, Varac- 
tor multipliers, field-strength 
meters, wavemeters, RF probes, 
dummy loads, SWR bridge, tach- 
ometer, noise generator, square- 
wave gen, zeners, control circuits, 
voltage control, etc. Ill different 
circuits. 


An absolute steal at $1. 

73 MAGAZINE 

Peterborough, N.H. 03458 


CRYSTALS—low frequency types avail¬ 
able at $2.50 each postpaid USA in 
hermetically sealed HC6 or HCI3 metal 
holders with 2 I /2 inch wire leads. Fre¬ 
quency in KC: 2.000, 4.0457, 6.4000, 
16.000, 32.000, 75.000, 96.000, 100.000, 
128.000, 218,000. Form page brochure 
available for stamp. QUAKER ELEC¬ 
TRONICS, HUNLOCK CREEK, PA. 
18621 


CV-89A/URA-8A FSK Converter. TT-63A/FGC 
teletype repeater. Northern Radio Corp. Variable 
master oscillator Model 1. For sale or trade. 
K4ZTT, Box 96, Section, Ala, 35771. 

WRL’S USED GEAR has trial—terms—guarantee! 
Galaxy 300—S139.95; Galaxy V—$249.95; Galaxy 
Vmk2—$299.95; Swan 350—$299.95; SH150—$299.95; 
HW22—$89.95; HT40—$49.95; VHF62—$89.95; HX500 
—$269.95; Galaxy 2000 & PS—$329.95; SB300— 

$249.95; hundreds more. Free blue-book list. WRL, 
Box 919, Council Bluffs, Iowa 51501. 

MATCHING HEATH STATION— Mohawk RX-1 
Rcvr $125.00, Apache TX-1 Xmtr & SB10 $175.00. 
All in excellent condition and on the air now. 
Robert I. Talbot, Stagecoach Rd., Wilton, N.H. 
03086. 


R-274/FRR RECEIVER, Hallicrafter version of 
SP-600-JX. All band, 500kc—54mc; good working 
order—$150 or best offer. Jim Cooper, 834Y 
Palmer, Maywood, N.J. 07607. 

FREE: Lesson book "Mathematics for Electronics”, 
"Fundamentals of DC” or "Fundamentals of AC”. 
Please include 20c postage & specify title. Jim 
Cooper, POB 73, Paramus, N.J. 

NEW BOOKS postpaid U.S. and Canada direct 
from author: "101 Easy Ham Radio Projects"— 
$3.95; “101 Easy Test Instrument Projects”—$3.95; 
“101 Easy Audio Projects”—$3.25; “104 Easy Tran¬ 
sistor Projects”—$3.95; ‘Electronic Hobbyist’s IC 
Project Handbook” (contains 50 practical IC 
projects)—$3.95; “101 Easy CB Projects"—$3.25; 
"49 Easy Transistor Projects”—$1.75; “The VHF 
Amateur” (contains 33 easy VHF projects)—$4.50. 
Check or money order to: Bob Brown, K2ZSQ/ 
W9HBF, 5611 Middaugh Ave., Downers Grove, III. 
60515. 

LONG RANGE TV reception easy! Booklet out¬ 
lines methods to receive distant TV stations 
using inexpensive materials. $1.50 postpaid. Prac¬ 
tical Plans, Box 56-K, Killeen, Texas 76541. 

WANTED: Used 2 meter AM transceiver with 
squelch, also two meter low power linear am¬ 
plifier, also 2 meter preamp. John Stiles, Sweet- 
grass, Montana 59484. 

UFO’S. Sell collection of 50 paperback books, 3 
hard cover, NICAP & others, plus 2" pile of 
clippings collected over recent years. Very fine 
collection material. Make offer. Wells Chapin 
W8GI, 2775 Seminole Rd., Ann Arbor, Michigan 
48104. 

QUARTZ CRYSTALS for two-way communica¬ 
tions, Motorola, General Electric, RCA, Comco, 
Aerotron, and others. To order send desired fre¬ 
quency, manufacturer’s make and model. Amer¬ 
ican Crystal Co., Box 2366, Kansas City, Mo. 64142. 
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Cover Photo: The new 
Hallicrafter's SR-400 Trans¬ 
ceiver with companion HA- 
20 External VFO. The little 
robot in the foreground is 
"Ampheham," built almost 
entirely of Amphenol con¬ 
nectors of various types. 
See story on page 76. This 
could lead to all kinds of 
projects to keep those spare 
connectors busy! 
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a postcard insert in a mag¬ 
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panic after you tear out the 
card and assume there are 
two missing pages in your 
issue. 
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They say “Imitation is the sincerest form 
of flattery”. Apparently, one of the other 
magazines likes our cover format and copied 
it for their December issue. However, the 
advertisers must be delighted that their Xmas 
ads arrived on the scene after Christmas! 

The illness which seems to have hit ama¬ 
teur radio recently is disturbing, to say the 
least. We hear obscene language (and I 
don’t mean an occasional “damn” or “hell”), 
music, tape recordings, and a multitude of 
violations of both amateur rules and just 
plain ethics. 

These are sick people! Incentive licensing 
is not the answer to this kind of problem. 
Personality defects can’t be cured by know¬ 
ing more about electronics, or being able to 
copy faster CW. There must be a form of 
screening for new hams. Obviously, FCC 
can’t have a Psychologist in each office to 
decide whether a potential ham is going to 
create problems on the bands. 

The thought occurs to us that perhaps the 
ham club could participate in the decision. 

What would happen if a potential ham 
was required to have character references 
from a minimum of three other amateurs 
before he was permitted to take the exam? 
Taking it a step further, these references 
would be checked against the 00 files at 
ARRL, to see if the references themselves 
were clean. If all seems in order, ARRL 
would recommend that the applicant be 
allowed to take the exam. If not, the request 
would be denied. 

Even with Incentive Licensing, we make 
it entirely too easy to obtain a ham ticket, 
and very hard to lose it. FCC does not have 
sufficient personnel to monitor the amateur 
bands with any degree of efficiency. We are 
pretty much left to police our own bands 
and unless FCC receives a complaint, they 
don’t take action. The ARRL Official Ob¬ 
server system is a good one, but has no real 
authority for action. 

The ham clubs have been complaining for 


a few years that interest has been waning. 
Here might be the opportunity to give the 
club a real purpose. I think it might be a 
good thing to have every ARRL OO report 
be directed to the attention of a committee 
of the nearest affiliated local ham club for 
investigation. If the ham in question has a 
bad record with his local hams,' ARRL could 
then recommend that FCC take action. We 
have a lot of housecleaning to do in our 
ranks. 

It was once said, “Let he who is without 
sin cast the first stone.” I have, and I’m sure 
most of us, have, on occasion, violated some 
of the rules. I once, while mobile, called CQ 
out of the band. We all, at some time or 
other, inadvertently, make mistakes. These 
isolated violations would not need to be in¬ 
cluded. However, where deliberate infrac¬ 
tions of the regulations were involved, a 
hearing would be called by the local club. 
The results of this hearing would be for¬ 
warded to ARRL and FCC. 

This month, I have taken the liberty of 
devoting a good portion of 73 to an article 
on Nikola Tesla. If this name means nothing 
to you, you would be well advised to read 
the article. Tesla’s AC theory probably ad¬ 
vanced the state of tire art of electricity and 
electronics by at least twenty years. This 
article, lengthy as it is, tells only a part of 
the story. The reference list which follows, 
is one worthy of attention. 

Also, this issue begins the Extra Class 
theory course. This follows the same format 
as the Advanced theory which has run in 73 
for the past year. Apparently people do want 
to learn, rather than memorize. The response 
to this series is overwhelming! We will con¬ 
tinue to devote space to tutorial articles as 
long as the demand is present. Maybe I’m 
wrong, but it seems to me the role of the 
ham magazine is not just “How to do it,” but 
“Why it happens.” 

... Kayla—W1 EMV 
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The proof of the pudding is in the eating, if 
I may coin a phrase, and the proof of the val¬ 
ue of incentive licensing is in the results that it 
brings to amateur radio. The incentive licens¬ 
ing rules were announced over a year ago and 
there certainly has been time enough for a 
pattern of response to the new rules to 
emerge. 

The new allocations for the Extra Class li¬ 
cense came as a shattering blow to most DX 
hunters and contest fans. With the bottom 
25 kHz now the exclusive Extra Class coun¬ 
try this meant that virtually all of the DX 
hunting grounds were out of bounds for the 
other classes. The letters column in QST gave 
clear evidence that the amateur reaction to 
this was one of enthusiasm and determin¬ 
ation. Everyone was buckling down and go¬ 
ing to pass the new license exams. 

Now that the facts are in we can see that 
the new licenses were met with massive ap¬ 
athy and resignation. There is little sign of 
any enthusiasm. Let’s take a close look at the 
curve of the FCC released license figures and 
see what has happened. 

As early as 1963, when the ARRL central 
Committee started the incentive licensing ball 
rolling, it was obvious that there were going 
to be some advantages to having the Extra 
Class license. Yet during 1966 and 1967 we 


EXTRA 



see the number of EC’s growing at about 500 
a year, with a total of only 5000 at the end 
of 1967? many grandfathered into the license. 
Then, with the release of the new allocations, 
the curve changed and some 2000 new EC li¬ 
censes were issued during 1968. This is about 
1500 over the normal growth of the license, 
or about % of 1% of the 260,000 licensed 
amateurs. 

It would be hard to envision a more dev- 
estating rejection. Amateur radio has flatly 
turned thumbs down on incentive licensing so 
far. Now that the new allocations have actu¬ 
ally gone into effect we may see more of a 
rush for the EC license. Let’s hope so, be¬ 
cause our EC bands are just sitting there 
largely unused except for the DX stations 
now and our experience is that while nature 
abhors a vacuum, the commercials love it and 
are quick to fill in any blank spots we leave 
in our bands. And once in, it is almost im¬ 
possible to get them back out again. 

Why has the Extra Class license been 
turned down by the amateurs so far? The 
letters we receive indicate that most amateurs 
are put off at having to take what seems to 
them to be a professional exam for an ama¬ 
teur license. The theory part of the exam is 
quite comparable to the theory part of the 
First Phone Commercial License exam and 
the 20 wpm code test also seems “com- 
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A Fast-Scan Vidicon In The 
Slow-Scan TV Camera 



With the successful construction of the 
Slow-Scan TV (SSTV) Picture Generator de¬ 
scribed in 73 magazine, 1 I decided to try my 
hand at building a SSTV Vidicon camera. I 
had previously built a conventional TV Vidi¬ 
con camera of the type described in ATV 
Anthology. 2 I soon found that Slow-Scan 
Vidicons are expensive and scarce on the 
surplus market. Since I am not able to locate 
an available economical source of this type 
of Vidicon I decided to try to use a fast-scan 
Vidicon in the slow-scan mode. The camera 
described in this article is based on the de¬ 
sign by Macdonald WA0NLQ, 3 but incor¬ 
porates extensive circuit redesign of the 
video amplifier to permit the use of a stand¬ 
ard fast-scan Vidicon operating in the shut¬ 
terless slow-scan mode. The camera consists 
of two units, one the camera head, and the 
other the power supply, sweep circuits and 
sub-carrier modulator/oscillator. 

l "A Slow-Scun TV Picturo Generator", K7YZZ, 73, 
October 1967. 

2 “ATV Anthology”, 73. 

3 "A Slow-Sean Vidicon Camera", Macdonald, QST, 
June, July, August 1965. 


Louis 1. Hutton K7YZZ 
12235 SE 62nd St. 
Bellevue, Wash. 98004 


Camera head 

To minimize stray magnetic field pickup 
the Vidicon, deflection coil assembly, 10 kHz 
video amplifier and detector were mounted in 
a steel cabinet 5" x 6" x 9". The shutter mech¬ 
anism was omitted and a spacer made from 
sheet brass was installed between the cabi¬ 
net front panel and the focus coil to provide 
the proper focus distance (25mm in my 
camera) between the lens and the face of the 
Vidicon. A fixed focus 16mm lens, Bausch 
and Lomb F2.7 to F16 - FL 25mm, was 
mounted to the front of the camera head. This 
lens was purchased from Burstein-Applebee 
and is their part number 61A78 in the 1967 
catalog. The “Beam”, “Video”, and power 
plug are mounted on the rear of the camera 
head. The box lid is spaced one quarter inch 
from the box by metal standoffs to provide 
adequate cooling. 

Comparing the circuit diagram of the 
camera head with the circuit of the Mac¬ 
donald SSTV camera the reader will note 
the change of V13 and V14 to more 
common tube types and the addition of a 
tuned circuit to limit the bandwidth of the 




Fig. 1. Driving and control circuits mounted in 
the camera box. 
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10 kHz video amplifier. Several other com¬ 
ponent values were changed to optimize the 
new amplifier design. 

The deflection yoke and focus coil assem¬ 
bly were handmade. Information on the tech¬ 
niques of making Vidicon deflection com¬ 
ponents may be found in the ATV Anthology. 
The focus coil was wound with #32 wire 
and has a dc resistance of 420 ohms. 

Due to the lower vertical and horizontal 
sweep frequencies used in SSTV the deflec¬ 
tion coils contain many more turns of wire 
than those used in fast-scan TV. The vertical 
deflection coils series dc resistance is 360 
ohms, using a coil form window spaced of 
llMe," x %" x .050" thick, with #36 wire. 
The horizontal deflection coils series dc re¬ 
sistance is 270 ohms, using a coil form win¬ 
dow spacer of VAa” x %" x .035" thick, with 
#36 wire. For those individuals not in¬ 
terested in winding their own coils, a kit of 
prefabricated deflection components for 
SSTV cameras may be purchased from ATV 
Research advertised in 73 magazine. 


Main chassis 

The remaining portions of the SSTV 
camera were built on a hand formed chassis 
housed in a Heath cabinet. The shutter con¬ 
trol circuitry (V8a and V8b of the QST 
schematic) may be deleted if the builder does 
not plan to acquire the 7290 SSTV Vidicon. 
The 1200 Hz phase setter (VI5) was also 
deleted as suggested by Macdonald. A 1000 
ohm potentiometer was added to control 
SCFM audio output (Fig. 2). 



Fig. 3. After some experience with the focus coil 
circuit, a zener regulator was added as shown here. 


The focus coil was wired as shown in the 
original schematic but has since been 
changed as shown in the schematic of Fig. 3. 
A 1000 ohm potentiometer connected in 
series with a 470 ohm resistor was wired 
across the horizontal output deflection coils 
terminals to provide for control of horizontal 
sweep width. 

A test point was brought out accessable 
from the top of the chassis from pin #7 of 
V6b to aid in camera tune up and adjust¬ 
ment. 




TUNEO TO 
fO KHx 

Fig. 4. Complete wiring diagram of the SSTV 
camera head. Note: pins 9 and 10 blank if shutter 
deleted on camera using standard vidicon. 
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Bottom view of camera head. 


Top veiw, camera power and sweep. 


Adjustment 

The detailed adjustment of a SSTV camera 
is described in the original Macdonald ar¬ 
ticle. Of course those portions referring to 
the shutter operation do not apply to this 
camera. 

Typical operational voltages on the 7735A 
SSTV camera head are as follows: 

Target: plus 9 to plus 15 volts 
Beam; minus 87 volts 
Focus: plus 160 volts 
#5 pin on 7735A: plus 300 volts 
Contrast: mid rotation 

The first recognizable picture observed on 
the camera was reversed. This was corrected 
by reversing the horizontal deflection con¬ 
nections at the camera head power plug. 
The deflection yoke also required some minor 
rotation to level the picture. Optical focusing 


of the camera is accomplished by changing 
the position of the Vidicon, With the fixed 
focus lens referred to earlier in this article I 
am able to view objects in focus from around 
2 feet to 20 feet. 

For station identification titles I use a 
movie titler. This Sears catalog #3 G9350C 
Magic Master Letters for titling, uses white 
plastic letters on a black background, and is 
held approximately three feet from the 
camera for full coverage. 

Live subjects may be scanned, but the in¬ 
dividual should remain motionless for about 
24 seconds for a good clear picture on the 
SSTV monitor. 

I wish to express my thanks to Copthorne 
Macdonald, WA0NLQ, for his verbal as¬ 
sistance during the construction of the cam¬ 
era, and to Bob Gervenack, W7FEN, for his 
cooperation in the on-the-air tests of the 
camera. 

. . . K7YZZ 
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A Cheap and Simple\ Tri-Band, 
Linear Amplifier 



Fig. 1. Schematic diagram of the “Cheap and Sim¬ 
ple Tri-band Linear Amplifier.” 


This article is not for the ham who buys 
all new commercial gear. He can go out and 
purchase a nice, new, shiny, chrome-plated 
linear amplifier for a few hundred bucks 
and be on the air fast with his 2000 watts 
PEP. If you are the type of ham, how¬ 
ever, who believes in a little elbow grease 
and ham ingenuity, read on friend, and save 
some money. 80, 40, and 20 meters are 
covered because these are the bands most 
transceivers cover. 

I had recently traded all of my gear and 
purchased the SB 34. This left me with no 
money for ham gear but with a desire for 
a higher power, at least for 75 meters. I 
decided that the linear amplifier must have 
the following specifications: 

1. No screen voltage supply. 

2. No bias voltage supply. 

3. 500 to 1000 watts dc input. 

4. Low cost. 

My choice of tubes was a pair of 813’s. 
These are available as surplus from many 
sources and many amateurs have a few 
kicking around. Some commercial stations 
use them for drivers and the ART-13 also 
used one, so look around. The tube socket 
is cheap and no fancy blower is needed. 
Since the SB 34 would deliver 135 watts 
PEP I decided on the grounded grid cir¬ 
cuit. I realize that some commercial ampli- 


Allan H. Matthews WB2PTV 
R.D. 1, 

Waverly, N.Y. 


fiers use 813’s in grounded-grid with a bias 
voltage, but, believe me, they work very 
well with all grids tied together and strapped 
to ground. This also saves a few capacitors 
and a bias supply. The schematic pretty 
much explains things, but don’t be afraid 
of substitutions. The filament transformer 
can be a rewound television power trans¬ 
former. 10 volts at 10 amperes is what is 
needed if you wind your own. Don’t for¬ 
get the center-tap. 

The filament choke is used to block rf 
from getting into the filament transformer 
and to ground. You can purchase one for 
about $18 or wind your own for about 25c. 
I wound my own. The core is ferrite from 
the core of a burned out television fly-back 
transformer. Grind the U shaped piece un¬ 
til you have a straight bar of the material, 
then give it a coat of Scotch #33 tape to 
smooth it off. Next, wind one layer, 12 turns, 
of #12 wire, the wire arranged to be two 
windings wound simultaneously. To do this 
fold the wire in the center, clamp it into 
a vise, stretch it and then wind the choke 
using both strands, side by side. It requires 
about ten feet of wire. Use Formvar in¬ 
sulated wire if you can get it. Motor re¬ 
winding shops have it on hand. After you 
have wound the core full, give it another 
layer of tape. Then wind a single strand 
of anything from # 16 to # 26 in the same 
direction directly over the tape, using the 
same number of turns as you used on the 
first winding. This will be used for neutraliz¬ 
ing. Cover this winding with plastic tape 
also. 

The next expensive item is the kilowatt 
tank coil. I wound my own, using 15 ft of 
}i in. copper tubing. My coil is 2%. inches 
inside diameter because that’s the size can 
I had on hand. Some pieces of plastic and 
some plastic cement were used to space the 
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Parts list 


Cl, C2, C3, C4 

.01 mfd ., 600 V. ceramic 

C5, C6 

.006 mfd., 1200 V mica 

a 

240 pF, % inch spacing 

C8 

1000 pF 

C9, CIO 

500 pF TV doorknob 

Cll 

.0024 pF 5000 V. 

Cn 

See text. 

LI 

See text. 

L2 

P & H kilowatt plate choke, or 
equivalent. 

L3 

20 turns #26 on % inch dowel, 
close spaced. 

SI, S2 

5 turns #16 on 47 ohm 2 W 
resistor. 


windings at about Me inches apart. The coil 
I wound has 21 turns, but 18 would be 
plenty, as I tried a second tap for 75 meters 
but it didn’t make any difference. Total 
cost for the coil was under two dollars. 
The L/C ratio is probably not exactly right 
but with 1000 watts of dc input, who cares 
if we lose a watt or two. Besides that, the 
coil runs cool. So much for the purists. 

The amplifier was built for 75 meters 
but a rugged rf switch from an old tuning 
unit was in the junkbox and since the SB 
34 covered four bands, I decided to make 
the unit bandswitching. I used a grid dipper 
to find taps on the coil so the linear would 
operate on 75, 40, and 20. Taps are as 
follows: 

40 meters ... 11 turns from the plate 
end of the coil 

20 meters ... 4 turns from the plate 
end of the coil 

The power supply is conventional and 
since mine is rack mounted, the power sup¬ 
ply control panel contains the 0-500 mA 
meter and the 3.5 kV plate voltage meter. 
That way, if I build another linear, I save 
the price of two meters. I use a variac in 
the plate transformer primary, but light 
bulbs in series will work as well to get 
tune up voltages. 

Earlier I mentioned substitutions and here 
are a couple you will probably make. The 
plate tuning capacitor is a 240 pF Card- 
well but a 150 pF would do the trick. 
The loading capacitor is another ancient 
Cardwell (I think it is 1000 pF but I’m not 
sure) and you might do better with a three 
gang broadcast variable. This would be 
about 1100 pF. 

Tune up procedure is to warm up the 


tubes and apply about 1000 volts to the 
813’s. Tune the exciter and the linear for 
maximum output. This will be about 300 
mA of plate current at 1000 volts. Then 
take out the carrier and raise the voltage 
to whatever is available. Operate the lin¬ 
ear at 2800 volts at 320 mA for an input 
of 900 watts dc. Adding the driving power 
of 90 watts dc of the SB 34 we wind up 
with very close to the legal limit. Idling 
current of the two tubes runs about 60 mA. 

Neutralization is not critical and perhaps 
not necessary. C N is an antenna connector 
from an Arc-5 but a piece of stiff wire 
would work as well. There is no need for 
adjustment. 

In closing, let me say that I scrounged 
most of the parts for this linear amplifier, 
and what I didn’t scrounge, I built. So can 
you. I have much less than $20.00 in the 
amplifier itself. The signal reports are grat¬ 
ifying (about 10-12 dB above the barefoot 
exciter) and this unit can be heard nightly 
at 3955 kHz where I will be in QSO with 
K3ABC . . . Break in and join us. 

. . . WB2PTU 
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The Beatnote Basher 

A Selective Audio Filter 


Roger Melen WB6JXU 
Rt. 2. Box 486,1/ 

Chico, Calif. 95926 



Today’s crowded amateur bands require 
selective receivers. Heterodynes, ignition 
noise and other interference can wreck a 
good QSO. Unfortunately, some modern SSB 
transceivers don’t have a notich filter, and 
aren’t selective enough for good CW recep¬ 
tion. The “Beatnote Basher” is not a cure-all, 
hut it does offer, in the “reject”, mode an 
audio notch that will knock an undesired 
heteroydne almost out of the picture. In the 
accept mode, it proves an extremely sharp 
passband allowing you to pull a single sta¬ 
tion out of a pile-up. Also, the installation 
requires no modification of your present 
equipment. It is simply installed in the 
speaker lead of your present receiver, or 
transceiver. It works with all ifs, and re¬ 
ceivers and tranceivers. 

Basically, the idea is not new. The “selecto- 
jet” 1 and others are based on the same prin¬ 
cipal. An audio amplifier is constructed so 
as to have a phase shift of zero degrees at 
just one frequency. Q l3 Q 2) and Q 3 comprise 


such an amplifier. An ordinary amplifier, Q. b 
is the placed in parallel with before-men¬ 
tioned amplifier when the “accept-reject” 
switch is placed in the reject mode. The 
ordinary amplifier, which has a phase shift 
through it of 180 degrees, will have an out¬ 
put which is identical to the phase shifting 
amplifier except for a phase difference of 180 
degrees at the frequency which is to he re¬ 
jected. If the selectivity control is adjusted 
so that the gain of both amplifiers is ident¬ 
ical at the frequency which is to be rejected, 
the two signals will add out, while allowing 
all others to pass through. 

In the reject mode, the “Beatnote Basher” 
acts as an amplifier with feedback, hut the 
feedback is at the optimum phase at just one 
frequency. The system has greater gain at 
this frequency than at all others, so that only 
the desired frequency is heard at the speaker. 

Most circuits of this sort utilize a tube 
type amplifier. Warm-up time, heat dissi¬ 
pation and size were the main factors which 
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APPEARANCE AT 
SELECTED FREQ 



discouraged the use of tubes in the author’s 
circuit. The transistor which should be used 
is rather important. Impedance matching, 
gain and other consideration point to a high 
beta transistor. The General Electric 2N2925 
has a typical beta of 215 which is excellent 
for our purpose, and they’re only 60c each. 2 
Bargain transistors of dubious type are not 
recommended. The audio amplifier may be 
any of the 1 watt or 3 watt imported jobs 
which are presently on the market. 3 The 
author attempted to homebrew an amplifier, 
but turned to an imported model when inter¬ 
stage and output transformers were found 
to be going for the same price as the com¬ 
plete imported amplifier. Any suitable power 
supply can be used, as long as it is capable 
of being hum free at currents up to a half 
an amp or so, depending on the power out¬ 
put of the imported amplifier obtained. With¬ 
out the amplifier, the current consumption is 
about 4 milliamperes. 

Construction technique varies with the 
builder, and nothing is extremely critical, al¬ 
though good wiring technique is always ad¬ 
visable. The unit in use here is constructed 
on a vectorboard with flea clips. Sockets are 
recommended for the transistors. Presently, 
the power supply and filter are in separate 
mini-boxes, but plans are being made to fit 
the whole thing in one 7" x 5" x 3" mini-box. 
The front panel controls are: power, in-out, 
reject-accept, frequency and selectivity. The 
two gain controls may be put on the back 
panel, or once the desired values are found 
replaced by fixed resistors. The filter should 
be in a shielded box in order to void pick¬ 
ing up rf. 

Once the unit is biult, the input should be 
connected to the speaker jack and the output 
to a speaker. With the selectivity control set 
for maximum gain and both gain controls 
set for maximum gain and the “accept-reject” 
switch put in the accept mode, the unit 


should oscillate quite loudly (tuning the 
frequency may be needed) and it is not 
recommended that this be done when others 
are sleeping). Backing down on the selectiv¬ 
ity control should stop the oscillation. 

The gain control for the imported ampli¬ 
fier should be adjusted so that the amplifier is 
not distorting badly. With audio fed into the 
filter, the selectivity control backed all the 
way down, the gain control on the input of 
the filter should be backed down below 
where distortion occurs. If output is lacking, 
gain control on ithe imported amplifier 
may be adjusted for more gain. For most 
shacks a 1 watt amplifier is sufficient, but the 
3 watt model may be preferred. When fin¬ 
ished, the gain controls should be set so that 
when the filter is put in it has no gain or 
loss when the selectivity is all the way down 
and it is in the accept position. 

With the filter “in” a signal may be 
notched out by putting accept-reject switch 
on “reject” and tuning the frequency until 
the heteroydne is nulled. The selectivity con¬ 
trol should be set about half or two-thirds 
of maximum for this operation. Once the 
null is achieved, the selectivity control should 
be tuned for maximum null. 

A signal may be peaked by putting the 
accept-reject switch on accept and advancing 
the selectivity control to the threshold of 
oscillation. The frequency control is turned 
to peak the desired frequency. The selectivity 
may have to be readjusted some while turn¬ 
ing the frequency control. The operation of 
the unit is very similar to a Q multiplier 
except that it operates at audio frequencies 
in the speaker lead. 

The unit may be built into a receiver and 
then the imported audio amplifier could be 
omitted, and the output of the filter hooked 
to the input of the receivers audio. 

If properly wired the unit should give no 
difficulty and serve as a useful receiving ac¬ 
cessory. It can also be useful as an audio 
oscillator when the selectivity control is ad¬ 
vanced in the “accept” position. Oscillator 
output can be taken at the input to the im¬ 
ported amplifier. . . . WB6JXU 


*1963 The Radio Amateur’s Handbook page 129 

* Newark Electronics Corporation, 500 Pulaski Road, 
Chicago. Ill. 60624 

8 Lafayette Radio Electronics, 111 Jericho Turnpike, 
Syosset, L.T., New fork 11791 
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The Unijunction 


Transistor 

Roger L. Harrison VK3ZRY 
1 Mary St. 

North Balwyn 3104 
Victoria, Australia 


■82 



Fig. 1. The symbol and conventions for current 
flow in the Unijunction transistor. 

Perhaps you have seen this rather un¬ 
usual name in technical journals. Perhaps 
you have seen an odd-looking symbol (see 
Fig. 1) in a circuit in those very same tech¬ 
nical journals. Perhaps you have wondered 
what this little device does—with its symbol 
that vaguely resembles that of a conven¬ 
tional transistor but actually behaves much 
differently. The thing looks (and behaves) 
like some weird paradox—it has an emitter 
in the wrong place and two (yes two) bases 
—which incidentally gives us its other name 
—‘'The Double-Base Diode,” which tends 
to confuse matters even further. 

Well, what is this little device and what 
can you do with it? Read on, and all shall 
become clear (or more confused). 

The unijunction transistor (hereinafter re¬ 
ferred to as UJT) is a semiconductor device 
possessing quite unusual electrical charac¬ 
teristics. Its construction and operation is 
markedly different from the conventional 
two-junction transistor. 


*B2 



Fig. 2. A simplified equivalent circuit where Rm 
plus Rbi represents the resistance between B t and 
Bu 


Characteristics 

Fig. 1 shows it’s symbol and the conven¬ 
tions for current flow in the device. Fig. 2 
gives a simplified equivalent circuit. Now, 
referring to Fig. 2, Rbi* plus Rbi represents 
the resistance between Ba and Bi. This is 
known as the interbase resistance, Rbb, and 
is generally in the range 4K and 12K ohms. 
This is the resistance of a bar of N-type sili¬ 
con with two contacts at either end. Now 
another contact of P-type material is placed 
somewhere between Ba and Bi on the 
N-type silicon bar and this forms a rectify¬ 
ing or diode contact called the emitter (E). 



Fig. 3. Plotting the interbase characteristics. 


Intrinsic standoff ratio 

If a variable potential is connected be¬ 
tween Ba and Bi, with the positive on Ba 
and the negative on Bi (E not connected 
to anything) the device acts just like a volt¬ 
age divider and a certain fraction, will ap¬ 
pear at the emitter (E). This fraction ( v ) is 
called “the intrinsic standoff ratio”. The 
ratio is approximately 0.5 to 0.8 for all 
types of UJT’s. Mathematically the follow¬ 
ing equation will accurately define v. 
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V 


Rbi 

Rbi + Res 


To be more accurate at lower values of 
Vbb use the equation— 


Peak point emitter voltage 

If the emitter Voltage, Ve, is less than 
Vbb, the emitter diode is reverse biased and 
only a small leakage current will flow. As 
Ve is raised towards Vbb and just above, 
emitter current will flow as the emitter 
diode becomes forward biased. The result 
is that Rbi will suddenly decrease its re¬ 
sistance. Consequently Ie will suddenly in¬ 
crease and Ve will drop. 

The point at which Rbi suddenly decreas¬ 
es is called the “peak point” and the emit¬ 
ter voltage at this point is called the “peak 
point emitter voltage” and is labelled V P . 

The diagram in Fig. 3 illustrates the peak 
point and V P a little more clearly. These are 
the static emitter characteristics and you 
will note that V P is dependent on Vbb (the 
interbase voltage.) The lower curve (Ibs = 
0) is the emitter to Bi diode curve when Bs 
is disconnected. These curves can be plotted 
for any UJT by breadboarding the circuit in 
Fig. 4. Set Vbb to convenient voltage in 5V 
or 10V steps and for each setting of Vbb 
vary the emitter pot. to find V P first (sudden 
increase in Ie) and then vary Ie in suitable 
steps (about 1 or 2 mA steps), reading Ve 
at each step. You can then plot the static 
interbase characteristics like those in Fig. 3. 
Disconnecting B^ will allow you to plot the 
curve for Ib 2 = 0. 

From these curves an approximation to v 
can be calculated very easily. Simply divide 
V P (for a certain value of Vbb) by the value 
of Vbb for that curve— 

Now Vbb = 30 V, lets say V P = 16 volts, 
at this point 


V„ 

Vbb 


3? = 0534 


V P - Vd 

V Vbb 

where V» = emitter diode voltage, 

= 0.6 volts 

Peak point current 

This is marked as I P in Fig. 3. I P is the 
minimum current necessary to trigger the 
UJT. It can be measured using Fig. 4 with 
some changes. Disconnect the meter (VTVM 
etc.) reading Ve. Replace the meter reading 
Ie (0-50mA) with a 0 to 50 microammeter. 
At each setting of Vbb slowly increase the 
emitter potentiometer until the meter jumps 
suddenly. The point just before the jump in 
emitter current is the value of I P . 

Valley voltage 

This is marked as Vv on Fig. 3. It is the 
emitter voltage at the valley point. Vv in¬ 
creases with increase in Vbb you may no¬ 
tice. 

Valley current 

This is marked as It on Fig. 3. It is the 
value of emitter current at the valley point, 
this also increases with increase in Vbb. 

Static interbase characteristics 

These characteristics are a series of curves 
that relate Vbb and Isa. They can be plotted 
by breadboarding the circuit in Fig. 5. With 
the emitter disconnected at first, a reading 
of Ibs for every step in Vbb is taken. The 
steps in Vbb should be at 5V intervals. Then, 
connecting the emitter, increase the emit¬ 
ter pot. until the UJT fires and set Ie at 



Fig. 4. The minimum 
current necessary to 
trigger the UJT can be 
measured. Keep Vss 
constant at each step 
for variations. 
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Fig. 5. Static interbase characteristics can be plotted by breadboarding this circuit. 





Fig. 6. Resultant curves from plotting by Fig. 5. 


5 mA or 10 mA and keeping this constant, 
take readings of Ibs at every step in Vbb. Take 
another set of readings for Ie at say 10 or 15 
mA. Continue this for steps of Ie at 5 or 10 
mA intervals stopping at Ie = 50 mA. Plot¬ 
ting the results will give a set of curves like 
those in Fig. 6. 

A set of curves was plotted, using the 
above methods, for a type 2SH12 UJT. 

Construction 

The UJT is constructed in two basic 
forms known as the bar and cube structures. 
Most UJT types are of the bar construction 
form. 

The bar construction is shown in Fig. 7. 
A small bar of silicon has two ohmic con¬ 
tacts (not junctions) implanted at opposite 
ends of the bar. A junction (the emitter) 



Fig. 7. Bar construction of most UJT types. 

is implanted on the opposite side of the bar 
between Bi and Ik This junction is some¬ 
what closer to Bi than it is to Bs. The unit 
is generally mounted on a ceramic disc in¬ 
side a TO — 5 or TO — 18 case and all 
leads are electrically isolated from the case. 

The cube construction is shown in Fig. 8. 
The cube of N — type silicon is mounted on 
its base-two contact and the base-one con¬ 
tact is a thin wire alloyed into the top of 
the cube. The emitter is alloyed into the 
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Fig. 8. Cube construction. This type is usually 
mounted in a TO —18 package. 

side of the cube and a PN junction formed. 
This type of construction is usually mounted 
in a TO — 18 package. 

This type of construction gives different 
characteristics to the bar type. Owing to the 
small contact area and shape of Bi a higher 
intrinsic standoff ratio (n) can be achieved 
with much smaller spacing between E and 
Bi. This produces a lower I P , short turn-on 
time, lower valley voltage, and permits op¬ 
eration at reduced voltages. Unfortunately 
cost is generally higher. Fig. 9(a) and 9(b) 
illustrates the different static emitter char¬ 
acteristics of tvpical bar and cube structure 
UJT’s. 





FEBRUARY CLEARANCE 
RECONDITIONED HAM GEAR 


CLEGG RECEIVERS 

Zeus 2-6 M 185 watts XMTR 
COLLINS 

75A4 (early Model) RCVR 
75A4 (Late Model) 5000+ 

75S-I RCVR 
5I6F2 Power Supply 

DRAKE 

28 Q Multiplier 
Drake 2A RCVR 
Drake 2-C RCVR 

GALAXY 

Galaxy ill 
Galaxy V 

GONSET 


$319.00 

$349.00 

449.00 

295.00 

$ 110.00 

$ 29.00 
$149.00 
195.00 


$229.00 

319.00 



EMITTER CURRENT - l E 


Fig. 9 A. Characteristics of a bar type UJT. 

UJ 

> 



Fig. 9B. Chracteristics of a cube structure UJT. 
UJT circuits 

Seeing as most types of available UJT’s 
are of the bar construction type I will only 
consider these in the following discussion. 


Gonset Comm. II 2M XCVR $119.00 

Comm. Ill 6M XCVR 99.00 

GSB 100 XMTR 179.00 

HALLICRAFTERS 

SX99 RCVR $ 79.00 

SX96 RCVR 129.00 

SXI10 RCVR 99.00 

SXII5 RCVR 369.00 

HT 37 XMTR 229.00 

HT32A 295.00 

HAMMARLUND 

HQ HOC RCVR 129.00 

HQI45X RCVR 179.00 

HQI70C RCVR 189.00 

HEATH 

HR-20 RCVR $ 69.00 

MR-1 w/p.s. 29.00 

HWI2 80 meter XCVR 89.00 

JOHNSON 

Valiant XMTR $159.00 

Thunderbolt 80-I0M Linear 295.00 

Ranger II XMTR 149.00 

Ranger I 79.00 

I KW Match Box (No bridge) 69.00 

NATIONAL 

NCI83D RCVR 129.00 

NCX-5 XCVR 385.00 

NCL-2000 Linear 385.00 

SWAN 

SWI75 XCVR 75 meters $129.00 

Swan 240 (75-40-20) XCVR with TCU VFO 269.00 

Swan 420 VFO 79.00 

400 XCVR 339.00 

Swan 350 329.00 

II7C AC Power Supply 69.00 

210 VFO 6M 95.00 


ALL CASH ORDERS SHIPPED FREE IN THE 48 STATES 

MISSION HAM 
ELECTRONICS 

3316 Main Street, Riverside 3, California 92501 
Phone 683-0523 (area code 714) 
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Fig. 10. Resistor Rt compensates for temperature 
variations. 


ample; tone oscillator, timing circuit, pulse 
generator^-sawtooth generator or a trigger 
circuit. 

When Vi is applied Or appears as a short 
circuit and thus E is reverse biased and does 
not conduct. As Or charges through Rt the 
emitter voltage rises exponentially towards 
Vi. When the voltage reaches V P the emit¬ 
ter suddenly conducts and Or discharges 
through E and Bt via Rs. 

The emitter then ceases conducting and 
the whole process begins again. The wave¬ 
form produced is shown in Fig. 12. 

The approximate frequency of oscillation 
is given by: 


Bias circuits 

The various parameters and characteristics 
of a UJT are subject to temperature varia¬ 
tion; some more so than others. Now V P will 
vary with temperature and is principally 
due to variation in Vd (see Fig. 2). This effect 
is usually compensated for by a resistor, R*, 
in Fig. 10. As the temperature increases so 
will Ran; Vim will increase owing to the 
voltage divider action of R=, Rbb and Ri. 

The resistor R.* can be chosen from the 
following equation 

Ra = (for Rbbo see Fig. 6) 

2 Vi 

this equation is only approximate and some 
juggling of Ra might improve the compen¬ 
sation, but generally it will be close enough 
for a wide range of UJT’s. Also, for the cir¬ 
cuit in Fig. 10 V P is given by: —V P = Vi. 

The resistor Ri should generally be kept 
below 100 ohms as it controls the Valley 
Voltage (Vv) and Valley current (I*-) (see 
Fig. 3). Use what you have on hand. 

Relaxation oscillators 

The relaxation oscillator shown in Fig. 11 
can be used for many applications. For ex- 



Fig. 11. The relaxation oscillator may be used for 
many purposes. 


1 


Rt Ct In 


( 1 ) 

(1 - v) 


Hz 


the equation holds providing Ri and Ra are 
small ie. Ri 100 and Ra from previous 
equation but less than 1000 ohms. 



Fig. 12. Waveform produced from the relaxation 
oscillator. 
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Fig . 13. Nomograph to assist in the design of a 
relaxation oscillator. 
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To save calculation in many instances a 
nomograph (Fig. 13) will assist in the de¬ 
sign of a relaxation oscillator using a UJT. 

Two frequency scales have been given. 
One for a value of v — 0.55 and another 
for a value of 17 = 0.65. Use the scale ap¬ 
propriate to the value of v for the UJT you 
are going to use. An example for a prac¬ 
tical circuit is given later, (see Fig. 16.) 



Fig. 14.4. A practical circuit built and tested by 
the author. 


A wide range relaxation oscillator 

The circuit in Fig, 14(a) shows a practical 
circuit built and tested by the author. I 
used a Japanese UJT, the NEC-2SH12. It 
performed very well, the frequency range 
being 500 to 1. I inspected the waveforms 
with a Hewlitt-Packard CRO and the re¬ 
sults are shown in Fig. 14(b) and 14(c). The 
circuit would not oscillate below 1kHz as 
the timing resistance Rt was too great to 
allow the emitter to “fire”. The frequency 
is easily lowered by increasing Ct. 

This circuit has great potential for the 
sweep generator in a CRO, rf sweep gen¬ 
erator or Panaramascope. Unfortunately the 
output has a non-linear rise as can be seen 
in Fig. 14(b) and (c). This can be overcome 
in two ways. Fig. 15(a) shows Rt returned 
to a higher voltage supply. This is OK and 
gives reasonable linearity providing a higher 
voltage supply is available. It suffers from a 
disadvantage though—the frequency is not 
as stable as it would be with a single supply. 

In Fig. 15(b) a transistor, connected in a 
common-base circuit, uses the high output 
impedance of the circuit to maintain a rela¬ 
tively constant charging current for the tim¬ 
ing capacitor Ct. 



GSB 201 MK m 

10-80 METER LINEAR AMPLIFIER 


...THE WORK HORSE 


Gr ONS -fcJ'-L’ * ANOTHER DIVISION OF AEROTRON, INCORPORATED 
P. 0. Box 6527 / Raleigh, North Carolina 27608 


■ Four (not two) type 572B tubes for a 
full 2000 watt P.E.P. SSB input. 

■ Full wave solid state power supply. 

■ Universal rear of cabinet circuitry 
may be connected for transceiver or 
receiver-transmitter use without 
internal modification. 

■ Plus many, many more features. 

AMATEUR NET .$375.00 


txcepuonany compact—only 
8V2" high, 12%" wide and 17" deep—the 
GSB 201 lends itself readily to table 
top mounting. 


Also available: GSB 201 MK II — em¬ 
ploys four type 811A economical triodes 
for 1500 watt P.E.P. input. 

AMATEUR NET .$325.00 

See your favorite distributor 
— Write for brochure 
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HIGHEST FREQUENCY WAVEFORM 


47 K 



->1 H- 0.4 USEC 


Fig. 14B. Highest jrequency waveform. 


LOWEST FREQUENCY WAVEFORM 



Fig. 14C. Lowest jrequency waveform. 


Pulse generators 

A current pulse will flow in the emitter, 
base-one, and base-two circuits each time 
the UJT “fires” in a relaxation oscillator. 
Thus, a relaxation oscillator can be used as 
a very efficient pulse generator giving either 
positive or negative output pulses at vari¬ 
ous impedance levels. Several circuit con¬ 
figurations are shown in Fig. 16(a) (b) and 
(c). 

The output pulse from these circuits has 
a relatively fast rise time and quite a slow 
fall time compared with the length of the 
pulse. A significant improvement in this 
state of affairs can be made by using an in¬ 
ductance in the Bi circuit. A transistor can 
be used to invert the output pulse. (See 
Fig. 17). 



Fig. 15 B. Using high output impedance to main 
tain a relatively constant charging current. 





t 


14.6 V 


Fig. 15 A. Rt returned to a higher voltage to give 
better linearity. 


Fig. 16 A., B., and C. Several circuit configurations. 
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Fig. 17. Inverting the output pulse by use of a 
transistor. 


A pulse generator can be designed by us¬ 
ing the nomograph of Fig. 13 and picking 
the circuit configuration you desire from 
Fig. 16. The resistor Ri shown in the cir¬ 
cuits (a), (b) and (c) of Fig. 16 can be chosen 
by the “um-now-let-me-see-what-have-we- 
got” method. Juggle its vaftie and the sup¬ 
ply voltage to obtain the output voltage you 
want. 

For more critical applications the cir¬ 
cuit in Fig. 17 can be used. The width of 
the pulse is determined by the inductance 
in the emitter (L). The frequency of the 
pulses (or number of pulses per second) is 
determined by Rt and Ct. The rise and fall 
times will be quite short, typically l/20th 
to l/50th of the pulse width “t”. 

UJT timers 

A timer can be designed using the re¬ 
laxation oscillator principle. Referring to 
Fig. 18, when Si is closed, Ct charges to the 
peak point voltage at which time the UJT 
“fires” and the capacitor Ct discharges 
through the relay which closes. One set of 


((changeover) contacts holds the relay 
closed. Opening Si returns the circuit to its 
original condition. This circuit is useful for 
periods up to 15 or 20 seconds. 

The best way to design a circuit like this 
is to haywire it together and juggle Rt and 
Ct until you achieve the desired result. I 
found this method reasonably fast and cali¬ 
brating the pot. is easy. Note that the relay 
should be physically small so that it has low 
operating power. A huge 600 or 3000 type 
relay just won’t work (I tried). 

Have a look in the G.E. Transistor Man¬ 
ual for more timer circuits. 



Fig. 18. The relaxation oscillator principle used 
for a timer circuit. 


Sweep generators 

Fig. 19 gives the circuit of a very handy 
little sweep generator. The coils can be 
switched if you like. It will work from about 
60 kHz to about 60 MHz, depending on the 
transistor used for SCZ. If you don’t want 
to go really high in frequency an OC45N 
will work admirably. 

The circuit is fairly non-critical and some 



FEBRUARY 1969 


21 





Build New tfciwJw'i Music Kits 

DYHABSAT RHYTHM 

If you want rhythm Schober’s got it—10 real trap sounds 
in a small carrying case. Add bass drum, snare drum, 
cymbals, and 7 other great rhythm effects to your combo, 
piano, or organ playing, each at the touch of a button the 
instant you want it—or have a ball playing traps along 
with records and radio! The 
Schober Portable Dynabeat con¬ 
nects to any guitar, hi-fi, or 
p.a. amplifier, makes you an 
instant drummer. Kit $139.50, 
all built $169.50. Special Dyna¬ 
beat for all Schober Organs 
(not other brands) synchron¬ 
izes the sounds you want with manuals ana pedals. 
$150 for the kit. 



The Schober Tunesmith 
makes the one-finger artist 
/■ II III 11 111 I an instrumental soloist, 

Im'II I* II* • » «»» \ Produces one note at a 
I 9 *' , S L_ — s time on the 2V2-octave key- 

board w hile you control 
tone color (6 voices), vi¬ 
brato, pitch, volume, as you play. Carry the melody for 
a combo or play with piano or organ accompaniment— 
or along with records and radio. Easily portable (13 lbs.), 
connects to any amplifier. Easy to build kit $149.50; 
assembled, ready to plug in and play $189.50. 

Send right now for the full-color Schober catalog, with all 
details on Dynabeat and Tunesmith as well as Schober’s 
five kit organ models and unique reverberation system. 
No charge, no obligation. If you like music, you owe 
yourself a Schober instrument! 


THE ORGAN CORP., Dept. D-5 

43 West 61st Street, New York, N.Y. 10023 

□ Please send me a Schober Organ Catalog. 

□ Enclosed is 50 cents for 7-inch LP demonstration 
record of DYNABEAT and Portable TUNESMITH. 


ADDRESS. 


variations are permissable. The supply 
could be two 9V batteries in series. Coils 
are found by experiment. For 455 kHz the 
coil from an if transformer (with capacitor 
removed) is ideal. To limit the sweep range 
add a capacitor across the coil and retime 
the slug. The output is quite high and some 
attenuation may be necessary. Connect a 
high resistance in series with the output to 
effect a reduction. 

Well, there we are. Knock up a few cir¬ 
cuits and find out about UJT’s. I think you 
may find a useful circuit in this article. For 
more ideas look up the references mentioned 
below. 

. . . VK3ZRY 
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What's Out 


There? 


Jim Ashe W\EZT 
P.O. Box 343 
Peterborough, NJJ. 03458 


The Universe is out there, and men go into 
it for short visits. Maybe one day they will 
live in space and we can sit down here and 
talk to them at distances of hundred- 
thousands or ten-millions of miles. Is it pos¬ 
sible there are other intelligent beings out 
there already, who have never seen our 
sun except as a distant star? 

Within recorded history people not very 
far removed from us believed the world ex¬ 
tended a few miles from top to bottom, and 
maybe as many as several hundred from 
one edge to the other. They thought this 
little area was provided for raising people, 
as we mig lit grow' radishes or bugs in small 
dishes. The sun, moon, and stars were orna¬ 
ments or maybe a part of the machinery of 
the Gods, but nothing more. 

One Greek philosopher had a ready reply 
to a question of “Which is most important, 
the sun or the moon?” “The moon,” he said. 
“The sun shines in the day when it is light 
anyway.” 

All through history men with new ideas 
have had to be careful. You could get killed 
that way, or at least written off as a useful 
member of society. Evidently you still can, 
if news reports are to be accepted. Yet there 
has been a slow trend to decreased reliance 
upon dogma in favor of science and technol¬ 
ogy, which really works. And just a very few 
years ago some scientists met (quietly) to 
assess the chances there might lie life on 
other worlds. 

Their question was, “Are there intelligent 
beings on other planets who would be in¬ 
terested in talking with us?” They had all 
of human knowledge to work with (it doubles 
every few years now) and while they could 
not come to a definite yes/no result they 
could estimate at least 40 and perhaps fifty 
million planets interested in communication, 
right now. And there could be about ten 
times as many worlds with intelligent life. 

We’ll have to make considerable progress 
in exploring space before we come upon 
grounds for a more definite opinion, or for 
one with a narrower margin of error. Perhaps 


we will discover a surprise: an explorer’s 
camp left on the Moon. And scientists are 
very puzzled over some points about the 
two moons of Mars, which act like artificial 
satellites. 

But the strongest chance seems to be that 
somehow well overhear a conversation or 
intercept a message aimed at somebody else. 
SWL’s in space? Most probably, and radio 
amateurs too. Ham radio is in a doldrums 
now, but may be facing a greater oppor¬ 
tunity' than was open to it in the early 1900’s. 
Well have to enlarge our perspectives con¬ 
siderably to meet that challenge. 

Are there worlds out there? 

This is an excellent question because if 
there are no worlds in space other than ours 
we hardly need look for people living on 
them. A world in space without a nearby 
sun would be too cold to live on, and so 
if we want to find worlds we start by looking 
for stars. 

What do we see if we look up at the skies 
late at night from some clear hill? We see a 
tiny bit of the universe, and several thousands 
of stars. I have always felt it is a splendid 
sight, and very thought-provoking. Except 
for a few wandering lights now known to be 
planets and some others that are specially 
interesting to astronomers, these stars are 
suns. Each one of these suns—just think! 
Each one might have a planet something 
like our own. If this is a possibility why 
haven’t astronomers increased the magnifi¬ 
cation of their telescopes so we can see those 
stars close-up and observe any possible 
planets? 

The uncompromising laws of nature in¬ 
tervene. The stars are too far away, and 
there is a practical limit to the magnification 
any optical device can achieve. There is 
another limit too, set by the erratic jiggly 
nature of our atmosphere. We cannot look 
to see if there are planets circling the stars. 

Yet if we want to discover life on other 
worlds, we have to sort out the worthwhile 
stars from all the stars we might look at. 
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If we cannot see planets how do we even 
know they exist? Not so long ago most 
astronomers felt it was quite likely our 
own world was something of an accident, 
and others must be so rare it would not be 
worthwhile to look for them. 

A simple observation finally terminated 
that line of thought. Our sun does not ro¬ 
tate very fast. Our sun has planets—we live 
on one of them. Is there any connection 
between the planets and the sun’s slow rota¬ 
tion? Yes, and the modern theory of mag¬ 
netohydrodynamics explains how the sun 
could have lost some of its rotation to its 
planets. Now we know why the planets go 
in the same direction the sun turns, and 
about the same axis. 

Looking outward we discover some stars 
that rotate rapidly, and many that do not. 
Very probably the slow ones are slow be¬ 
cause, as our sun did, they gave up that 
energy of rotation to their planets. Current 
thinking is that nearly 70% of all stars have 
planets, and each one may have two or 
three that might bear life. Our own system 
has three planets and a moon (ours) that 
might have life, and Mercury, Jupiter and 
Saturn are less certain prospects. 

Life 

Modern research into the question of how 
life originated is complicated, interesting, 
and not yet complete. We can be certain there 
was no life in the universe at its creation 
about 26 billion years ago. What happened 
since then to bring life into the scene? What 
happened here? 

Well, the current trend in thinking about 
this question is that life appeared naturally 
here about 4 billion years ago. The eartb 
was very different from the earth we know, 
and a number of chemical processes were 
going on that we can only observe in sealed 
experimental chambers now. The chambers 
have to be sealed because if we left them 
open bacteria and insects would enter to 
consume any life-like chemicals we might 
produce. 

It turns out we do produce complex 
chemicals identical with those of life by 
simple heating and mixing processes together 
with electrical discharges and radiation simi¬ 
lar to what we think were found on earth 
about the time life originated. Researchers 
are convinced this process, going on naturally 
for a few millions of years, would generate 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 

- 6 THRU 160 METERS 

- FEEDS 2nd RECEIVER 

Model PT, with built-in power 
supply, transfer relay, connecting 
cables, wired and tested. 

Amateur Net ... $49.95 


■ 


■ 


A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 


A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mUtmg ' t ‘ AMECO 


DIVISION OF AEROTRON, INC. - P. 0. BOX 6527 - RALEIGH, N. C. 27608 


a molecule that could duplicate itself. The 
rest of the story of life would be evolution, 
not creation. Could this process take place 

elsewhere? 

Best results indicate it certainly could, 
and probably would. And other studies indi¬ 
cate that once life appears it is extremely 
hard to destroy. Experimenters thinking 
about life on other worlds have tested some 
of their ideas by looking for unusual kinds 
of life on our own world and they have 
found it in environments so harsh and un¬ 
usual as to qualify “extraterrestrial, just 


happens to be here.” For example, bacteria 
live in the cooling water of nuclear piles, an 
environment once regarded as absolutely 
lethal. Some insects found in the arctic will 
cook to death in the palm of a man’s hand. 
Other insects can be dessicated—as dry as 
old seeds, and will live again when placed 
in water. Seeds thousands of years old, and 
some bacteria sealed in salt crystals for 
millions of years have come to life again in 
the laboratory. And some plants are known 
to live naturally in water at 194 degrees F., 
and others have survived higher tempera- 


Fig. 1. Temperature 
and other conditions in 
some known parts of 
space are within ex¬ 
tremes known to be 
habitable here on earth. 
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tures than that. Lab studies have shown 
bacteria can thrive in jars pumped and cooled 
to the conditions known to exist on Mars. 

Apparently, once life appears it can adapt 
to gradually harshening conditions fast 
enough to continue in the face of anything 
short of a cosmic disaster. If there ever was 
life on the moon, on Mars, Venus, or else¬ 
where there probably still is. Few people 
will be surprised if the first men visiting the 
moon bring back fossils, or even small plant¬ 
like things that live safely a few feet under 
the moon’s surface. 

Extraterrestrials 

Once life has appeared, intelligent life is 
likely. The continual generation, survival and 
destruction of living beings wherever we 
see life tends to emphasize the development 
of the ones most able to survive. If there are 
many different environments there will be 
many kinds of beings, and the odds favor 
the development of intelligence sooner or 
later. And, once it appears, it wins over all 
the competion almost instantly, on a cosmic 
time scale. And then by degrees we have 
science, technology and engineering, and 
finally interest in other worlds. 

Of all the risks involved, the interest in 
other worlds seems to be the greatest. It 
seems ten times more likely that intelligent 
races exist elsewhere in space than that they 
will be concerned about what is outside 
their skies. Our own history bears this out. 

But if we are interested and they are there 
and interested too, how will we find them? 

Some thinkers suggest they may have 
found us. I’m not referring to the flying 
saucer reports, which seem rather faddish to 
me. Some historians suggest we must have had 
a real visit at least once in recorded history 
and maybe we can find a description of it 
somewhere. Others suggest we already have 
the records but we don’t understand them, 
and point to various odd legends of super¬ 
natural beings or visitors. 

If we have had visitors from other star 
systems we are likely to find traces on the 
moon. Our moon, handy to the most inter¬ 
esting planet in the Solar System (from 
our own viewpoint at least) would offer an 
excellent base for observing a possibly dan¬ 
gerous planet (it’s safe to suppose all planets 
are dangerous if they are as ours was hun¬ 
dreds of thousands of years ago) while si¬ 
multaneously mining nuclear fuels for a re- 
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YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don't know your call and would 
appreciate having it. 
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Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions, etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 

Used Model 501 sale priced 
$160.00 FOB Hollis 

Don’t delay. Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 
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turn trip. If any traces have been left over 
the past few hundred-thousands of years 
they are probably still there. The Moon has 
no weather to obliterate footprints and en¬ 
gineering structures. 

Looking a little farther out we come to 
Mars, interesting in itself, and its two moons. 
Phobos, the inner moon, behaves like a 
hollow shell in space and both Deimos and 
Phobos are in orbits unlike those of any other 
satellites except our artificial ones. And astro¬ 
nomical records suggest both moons may have 
appeared in space between our years 1862 
and 1877. Several other observations about 
Mars are interesting, and it will probably be 
visited by humans next after our moon. That 
expedition may bring back a bundle of news! 

But the most probable way we can dis¬ 
cover any other people is by their radio com¬ 
munications. We have some idea how many 
planets might be interested in communicating 
with us, but what are the odds one is both 
interested and near enough? How near is 
near enough? And how will they go about it? 

Right here the question becomes one of 
most fascinating things we can find to think 
about. Here we are at the sea shore, as we 
were once before in this same century. We 
can guess, we can conjecture, and while the 
experts are working like made on the prob¬ 
lem there are thousands of amateurs per 
expert. The odds for success favor the men 
with two-hundred and thousand-foot reflec¬ 
tors and yet simply because their gear is so 
powerful and cumbersome they cannot try 
all possibilities with it. Only the best. Can 
ham radio jump off again, as once before, 
and find a place in the future 

. . . W1EZT 
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A New Material—VELCRO 


R. Bailey , KUQH 
326 Hoffnagle St. 
Philadelphia, Pa. 19111 


In this space age new things are coming 
along all the time, sometimes at a pace that 
is hard to keep up with. Some of these new 
ideas may be of use to hams, and a specially 
good one is VELCRO. 

VELCRO is that stuff used on your 
family doctor’s blood pressure cuff. If your 
wife does a lot of sewing, she may already 
know about it, and maybe there is some in her 
sewing box. It is a rather ordinary looking 
product, but when you look closely, you see 
it comes in two types: one with a forest of 
tiny nylon hooks and the other with a surface 
resembling felt. 

When you press the two pieces together 
the hooks engage the felt, and if you press 
the attachment becomes stronger. The force 
necessary to separate the pieces is that re¬ 
quired to bend one hook times the number 
of hooks. Since there are many hooks and 
the nylon is “kinda” stiff, the holding power 
becomes quite useful. 

Applications 

After thinking about this a number of 
ideas come to mind. For mobile operation, 
for instance, you can cement a piece of 
VELCRO to the mike and a mating piece 
to the dash; now the “right” spot is a general 
area rather than a precise mechanical point. 
No fumbling in traffic. 

You can make up a strap of VELCRO to 
go around your mobile log, with some elastic 
or a rubber band to complete the loop. After 
opening your log to the correct page you 
slip this loop over it; the mating piece of 
VELCRO is located on the appropriate shelf 


or surface. When you put the log down there, 
it won’t slide. Put another piece of VELCRO 
around the pencil and it won’t dance around 
either! 

If there is a fairly wide base area in your 
car, you can use some VELCRO to hold 
your rig in place. Three or four strips on 
the bottom of the rig (use low-profile bolts, 
rivets, or cement) against mating strips on 
the mounting surface will provide a sur¬ 
prisingly strong mounting arrangement. In 
the same way you can hold your rig, or parts 
of it, very nicely in place if you are thinking 
of a tilted shelf to improve panel visibility. 

VELCRO will hold small, light chassis 
in place on top of larger, heavy ones, too. This 
idea has very good possibilities in view of 
the trend to smaller, lighter electronic com¬ 
ponents. Use noncritical pieces of VELCRO 
in place of harder-to-assemble (and more ex¬ 
pensive) mechanical mounting assemblies. 

When you put up your mast, wrap a 
piece or two of VELCRO near the top. When 
you are up there with test gear it can serve 
as a third hand holding your field strength 
meter or whatever. 

If you are experimenting with VHF yagis, 
lay out a strip of VELCRO along the boom. 
Wrap a mating piece around the center of 
each element, and when you press the ele¬ 
ment down onto the boom it will stay put 
yet is easily moved. 

Other suggestions are a bulletin board 
with some VELCRO for semi-permanent 
mounting of clip boards, pens, charts, even 
a small card file. Some tools might be hung 
on VELCRO, too, in the workshop. 

. . . K3AQH 
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More than S million two-way trans¬ 
mitters have skyrocketed the demand 
for service men and field, system, and 
R & D engineers. Topnotch licensed 
experts can earn $12,000 a year or 
more.You can be your own boss, build 
your own company. And you don’t 
need a college education to break in. 

H ow would you like to earn $5 to 
$7 an hour... $200 to $300 a week 
...$10,000 to $15,000 a year? One of 
your best chances today, especially if 
you don't have a college education, is 
in the field of two-way radio. 

Two-way radio is booming. Today 
there are more than five million two- 
way transmitters for police cars, fire 
trucks, taxis, planes, etc. and Citizen’s 
Band uses—and the number is grow¬ 
ing at the rate of 80,000 per month. 

This wildfire boom presents a solid 
gold opportunity for trained two-way 
radio service experts. Most of them 
are earning between $5,000 and 
$10,000 a year more than the average 
radio-TV repair man. 

Why You’ll Earn Top Pay 

The reason is that the U.S. doesn't 
permit anyone to service iwo-way ra¬ 
dio systems unless he is licensed by 
the FCC (Federal Communications 
Commission). And there aren’t 
enough licensed experts to go around. 

This means that the available li¬ 
censed expert can “write his own 
ticket" when it comes to earnings. 
Some work by the hour and usually 
charge at least $5.00 per hour, $7.50 
on evenings and Sundays, plus travel 
expenses. Others charge each cus¬ 
tomer a monthly retainer fee, such as 
$20 a month for a base station and 
$7,50 for each mobile station. A sur¬ 
vey showed that one man can easily 


maintain at least 15 base stations and 
85 mobiles. This would add up to at 
least $12,000 a year. 

How to Get Started 
How do you break into the ranks of 
the big-money earners in two-way ra¬ 
dio? This is probably the best way: 

1. Without quitting your present job, 
learn enough about electronics fun¬ 
damentals to pass the Government 
FCC License. Then get a job in a 
two-way radio service shop and 
“learn the ropes” of the business. 

2. As soon as you've earned a reputa¬ 
tion as an expert, there are several 
ways you can go. You can move out, 
and start signing up your own cus¬ 
tomers. You might become a fran¬ 
chised service representative of a big 
manufacturer and then start getting 
into two-way radio sales, where one 
sales contract might net you $5,000. 
Or you may be invited to move up 
into a high-prestige salaried job with 
one of the same manufacturers. 

The first step—mastering the funda¬ 
mentals of Electronics in your spare 
time and getting your FCC License- 
can be easier than you think. 


Cleveland Institute of Electronics 
has been successfully teaching Elec¬ 
tronics by mail for over thirty years. 
Right at home, in your spare time, 
you learn Electronics step by step. 
Our auto-programmers' lessons and 
coaching by expert instructors make 
everything clear and easy, even for 
men who thought they were “poor 
learners.” 

Your FCC License... 
or Your Money Back! 

By the time you've finished your CIE 
course, you’ll be able to pass the FCC 
License Exam with ease. Better than 
nine out of ten CIE graduates are 
able to pass the FCC Exam, even 
though two out of three non-CIE 
men fail. This startling record of 
achievement makes possible our fa¬ 
mous FCC License Warranty: you’ll 
pass the FCC Exam upon completion 
of your course or your tuition will be 
refunded in full. 

Find out more. Mail the bound-in 
post-paid card for two FREE books, 
“How To Succeed In Electronics” 
and "How To Get A Commercial 
FCC License.” If card has been de¬ 
tached, use coupon below. 


ENROLL 
UNDER NEW 
G.I. BILL 

All CIE courses 
are available un¬ 
der the new G.I. 
Bill. If you served 
on active duty 
since January 31, 
1955, or are in ser¬ 
vice now, check 
box on card for 
G.I. Bill informa¬ 
tion. 


Cleveland Institute of Eleetrenlca 

i 1776 East. 17th Street, Cleveland, Ohio AAWA 

Please send me without cost or obligation: 

1. Your 44-page book “How To Succeed In Electronics" 
describing the job opportunities in Electronics today, and 
how your courses can prepare me for them. 

2. Your book on "How To Get A Commercial FCC License.” 
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How to get into one of today's hottest 
money-making fields —servicing 2-way radios! 



Dulaney io*Mii*it*iH)»rs Seoviu 


Hr', high. Before he got his CIE training and FCC License. Ed Dulaney’s only 

professional skill was as a commercial pilot engaged in crop dialing. Today he has 
his own two-way radio company, with seven full-time employees. "I am much better 
off financially, and really enjoy my work," he says. **/ found my electronics lessons 
thorough and easy to understand. The CIE coprse was the best investment I ever made." 



Buian, is booming. August Gibbemeyer 
was in radio-TV repair work before study¬ 
ing with CIE. Now, he says, "we are in 
the marine and two-way radio business. 
Our trade has grown by leaps and bounds." 


FEBRUARY 1969 


35 








$1,000,000 TVI 
SUIT FILED 

Grid, W4GJ0, the well-known VIIF 
pioneer, is being sued for $1,000,000 
for causing TVI. II is case, if lost, could 
mean the end to amateur radio. Please 
read this incredible case. 

It is the purpose of this letter to set forth 
in as factual a manner as possible the events 
which have taken place in the subject TVI 
case. 

This case was first brought to the attention 
of the Sarasota Amateur Radio Association in 
April 1968 when Mr. Ansel Gridley W4GJO 
requested the assistance of the TVI Commit¬ 
tee. Mr. Gridley, who resides at 2439 Golden- 
rod Street, Sarasota, had received a TVI com¬ 
plaint from Mr. Lee H. Eggers, whose address 
is 2451 Goldenrod Street, next door to Mr. 
Gridley. Mr. Gridley explained that his neigh¬ 
bor had complained of interference on his TV 
set on two other occasions during the last ten 
years and each time the interference had been 
eliminated by the addition of high-pass filters 
at the TV sets. This time, however, Mr. Eggers 
had refused to consider the installation of a 
filter or to cooperate in any way. At that time 
Mr. Gridley wrote to Mr. Eggers to the effect 
that he would be happy to investigate the 
cause of the interference at Mr. Eggers’ con¬ 
venience. A copy of this letter was filed at the 
FCC office in Miami. As a result of Mr. Grid- 
ley’s request, Mr. Larry Loper, W4WHF, of 
the TVI Committee contacted Mr. Eggers, 
who again declined to discuss the situation. 

On August 1, 1968, an advertisement ap¬ 
peared in the Sarasota Herald Tribune. This 
ad was placed in the newspaper by Dixie Lee’s 
Bar and Package Store and contained an 
“editorial” ostensibly written by the pro¬ 
prietor, Lee Eggers. The object of the ed¬ 
itorial, of course, was Mr. Gridley. 

As a matter of interest, Mr. Gridley is the 
owner of Tel-Appliance, Inc., one of the larger 
TV and stereo sales and service stores in Sara¬ 
sota. As part of this operation, Mr. Gridley 
also handles the most complete line of ama¬ 
teur radio equipment and supplies on the 
west coast of Florida. Mr. Gridley, known as 


“Grid”, has been a licensed amateur for over 
30 years and is well known in VHF circles 
throughout the country. 

T personally met with Mr. Eggers at his 
place of business on August 3 to discuss his 
complaint. He said that he had experienced 
interference in varying degrees with various 
TV sets and other appliances during the past 
10 years. He said the interference to his new 
color set was unacceptable and that he would 
seek to prevent Mr. Gridley from operating. 
The possibility of a lawsuit was mentioned. 
Reluctantly, he consented to allow the TVI 
Committee to investigate the nature of the in¬ 
terference in his home. 

On the evening of August 8, Mr. William 
Quigley, also of the TVI Committee, Mr. Har¬ 
ry Hartnup, owner of Harry’s TV from whom 
the TV set was purchased, and myself were 
admitted to Mr. Eggers’ home. By telephone, 
Mr. Gridley was asked to begin transmitting. 
The 28.5 MHz. band was used for the test 
since this has been the band most frequently 
used in recent months. Severe interference to 
both picture and sound was apparent on all 
channels including UHF channel 38. Several 
orientateons of the transmitting antenna were 
tried as well as power levels of 100 and 1000 
watts average. The degree of interference re¬ 
mained substantially the same throughout the 
test. Single-sideband transmission was em¬ 
ployed in all cases. It was determined that an 
antenna mounted pre=amplifier was being 
used by the TV set. When this device was dis¬ 
abled by disconnecting its power supply, the 
degree of interference was reduced significant¬ 
ly. This concluded the initial test at Mr. 
Eggers’ home. 

The TVI Committee also inspected the am¬ 
ateur station of Mr. Gridley. The transmitter 
in use is the Drake Model T4X followed by 
the Drake L-4 Linear Amplifier. A Drake 
Model TV-1000LP low-pass filter and a John¬ 
son Match Box antenna coupler are used at all 
times. The antenna used on the 28.5 MHz. 
band is connected to an earth ground. To all 
appearances, the station is installed, main¬ 
tained and operated within the norms of good 
engineering practice. Mr. Gridley also has 
several TV sets in his home. These sets are 
fed from an outside TV antenna and through 
a high-pass filter and a distribution amplifier. 
It was witnessed by the committee that no 
trace of interference occurred on these sets 
under any conditions of operation of the am¬ 
ateur station. 

It was the committee’s opinion at this time 
that the interference was principally due to 
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overloading of the single-transistor pre-ampli¬ 
fier which is located at the TV antenna and in 
a high intensity RF field. This overloading 
and consequent crossmodulation is producing 
spurious signals throughout the entire tele¬ 
vision spectrum. Under these conditions, re¬ 
jection of the interfering signals within the TV 
set is not possible. The installation of a high- 
pass filter ahead of the pre-amplifier was con¬ 
sidered but disregarded due to the weather¬ 
proofing problem. It was the recommend¬ 
ation of the committee, therefore, that the 
offending pre-amplifier, a Bonder-Tongue 
U-V Amp-2, be removed entirely. It was rec¬ 
ommended that a Jerrold Model TA-66 am¬ 
plifier be installed at the TV set and that a 
high-pass filter be installed at the amplifier in¬ 
put. The TA-66 is generally intended to be 
used as a four set coupler. It does, however, 
have approximately the same gain as the 
Blonder-Tongue amplifier, and some amount 
of input tuning is provided. The TA-66 
operates on VHF channels only. 

Mr. Eggers, his attorney, Mr. Jack Windt, 
and Mr. Hartnup were informed of the re¬ 
sults of the committee’s investigation and the 
above changes were proposed. It was also 
stated that the new amplifier and high-pass 
filter would be supplied at no expense to Mr. 
Eggers. The possibility of subscribing to 
the cable TV service which is available in the 
neighborhood was also discussed. It was 
stated that this service had been tried but 
that the results were unsatisfactory for rea¬ 
sons not related to this problem. 

During the first week of September, the 
recommended changes were accomplished by 
Mr. Hartnup. Shortly thereafter, Mr. Hartnup 
and myself repeated the original tests at the 
Eggers’ home. With Mr. Gridley transmitting 
under the same conditions as previously, 
there was no trace of video interference ex¬ 
cept on channel 3. Channel 3 exhibited a 
very slight variation in intensity on peaks of 
modulation. Audio interference was present 
on all channels, however, and to a degree ap¬ 
proximately equal to that of our first visit. 
This interference was recognized as being due 
to audio rectification or detection in the aud¬ 
io amplifier stages of the TV set. The elim¬ 
ination of this type of interference is gener¬ 
ally difficult and dependent upon trial and 
error methods. The first step would be to by¬ 
pass or shield any long leads associated with 
the audio stages. It was proposed to Mr. 
Eggers that the TV set be removed to Mr. 
Hartnup’s TV store and that the necessary 
work be performed. This proposal was re¬ 


fused. Mr. Eggers also stated that he was not 
satisfied with the quality of the reception 
with the new amplifier and that he wanted it 
removed and his original pre-amplifier re-in¬ 
stalled. 

It should be mentioned that Mr. Eggers is 
an avid television viewer and expects to re¬ 
ceive signals reliably from stations other than 
the principal stations in the area. These prin¬ 
cipal stations are WTVT-TV, channel 13, and 
WFLA-TV, channel 8, both in the Tampa-St. 
Petersburg area, a distance of about 50 miles 
over flat terrain. The other stations which he 
expects to receive include several lower power 
stations in the Tampa-St. Petersburg area, one 
in Ft. Myers, a distance of 65 miles, and one 
in Orlando, over 100 miles away. Even in the 
case of the principal stations, Sarasota is con¬ 
sidered to be a fringe area. 

Also during the month of September, Mr. 
Hartnup contacted the RCA factory in an ef¬ 
fort to obtain their assistance on this prob¬ 
lem. Their suggestions were essentially the 
same as those of the TVI Committee. As a 
matter of interest, the set uses the RCA CTC 
30 color chassis. 

During the latter part of September, Mr. 
Eggers and Mr. Gridley were advised that on 
October 2 , 1968, Electronics Technicians 
Robert Ritchie and William McCrimmon of 
the Tampa FCC office would arrive in Sara¬ 
sota to investigate the complaint. This in¬ 
vestigation was apparently the result of a 
letter written by Mr. Eggers’ attorney to the 
FCC. Upon their arrival, Mr. McCrimmon in¬ 
spected Mr. Gridley’s station. He also ob¬ 
served the absence of interference to a TV 
set just a few feet from the transmitter. Af¬ 
ter approximately an hour and a half, Mr. 
Ritchie entered. He said that he had visited 
every house within two blocks of the Gridley 
residence, and that while a few isolated cases 
of interference were reported to him, in every 
case Mr. Gridley had quickly provided the 
necessary filters. Mr. Ritchie stated that “Mr. 
Gridley’s cooperation in this matter appears 
to be outstanding”. Tests were then conduct¬ 
ed with the FCC inspectors observing Mr. 
Eggers’ interference. Finally, a test was made 
with the FCC inspectors monitoring a TV set 
in their automobile located approximately 75 
feet from Mr. Gridley’s beam. With Mr. Grid- 
ley operating with the maximum legal power, 
there was no evidence whatsoever of interfer¬ 
ence on any channel. Upon leaving, Mr. 
Ritchie said that he could not make an offic¬ 
ial recommendation at that time and that 
(More TVI suit on page 89) 
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J. L. Elkhorne 
3009 W'estknolls Lane 
Cincinnati, Ohio 45211 


Nikola Tesla 

Master of Electrical Energy 


“Give me a lever long enough, and a 
fulcrum on which to rest it,” Archimedes 
said, “and I will move the Earth.” Nikola 
Tesla, a nearly forgotten man from a for¬ 
gotten country, who was perhaps the great¬ 
est scientific genius in human history, needed 
no such prerequisites as Archimedes. Tesla 
succeeded in resonating the globe as though 
it were only a child’s toy. 

This man, who dared presume his power 
as significant as a God’s, had humble be¬ 
ginnings. As the night of July 9, 1856 was 
drawing to its end, Nikola was born, the 
second son of a Serbian Orthodox clergy¬ 
man in Smiljan, Lika, Croatia. (Croatia is 
now one of the six republics of Jugoslavia.) 
Djouka Tesla, Nikola’s mother, was unable 
to read or write, yet had an excellent mem¬ 
ory and literary facility. She could recite 
long passages from the Bible and thousands 
of verses of Serbian national poetry and 
was an accomplished seamstress. Nikola’s 
father, Milutin, had had an excellent educa¬ 
tion, though, and had started a career in the 
military, only to enter the ministry shortly 
after he married. 

Tesla forebears had given a long line of 
sons either to the military or the Church 
and Tesla’s father intended Nikola to be¬ 
come a minister. The elder son, Dane, had 
a brilliant mind and the family expected 
him to bring them honor as a scientist or 
engineer. But Dane died when he was twelve 
years old, as the result of an accidental 
fall. It has been speculated by some writ¬ 
ers that Nikola had to succeed in his 
brother’s stead, perhaps because he felt 
guilty. This author thinks rather that Tesla’s 
choice of vocation was the inevitable result 
of natural ability. 

Young Nikola had an inherent mechanical 
aptitude which evidenced itself many times 
in his early years. When he was only four 
years old, he built a water wheel for the 
creek which flowed near his home. During 


his childhood he made many curious devices. 
One such was a popgun which fired a ball 
of wet hemp. He built and sold these to 
his fellow children until a rash of broken 
windows ended this enterprise. He turned 
to archery and went from bow-and-arrow 
to crossbow and then arbalest. He was fasci¬ 
nated by the idea of flying and when he 
was twelve years old, made an unsuccessful 
parachute jump from the barn using an um¬ 
brella. 

He evidenced an original turn of mind 
from his earliest days. Once he noticed that 
after lightning struck from the dark masses 
of clouds that torrents of rain would fall, 
and decided that one might be able to con¬ 
trol rainfall by controlling the lightning. 
Years later he had succeeded in producing 
artificial lightning, but was never able to 
convince the U.S. Patent Office that weather 
control might be possible. 

In school his talents quickly led him to the 
head of his class, particularly in mathe¬ 
matics, a subject he favored. He detested 
resorting to paper and pen when it was so 
easy for him to solve any problem in his 
mind almost as quickly as the teacher had 
given it. This ability led to his being sus¬ 
pected of cheating and he was not given 
a passing mark. Nikola went to the director 
of the school and demanded an examination. 
The test was duly given and in the presence 
of the director and the teacher, Tesla solved 
problems far beyond his years. Suspecting 
that he had somehow gotten the answers 
to the standard examination, the officials 
departed from it to throw even more difficult 
problems at him, which he solved equally 
well. The astonished men could only ac¬ 
knowledge that Nikola Tesla possessed an 
astounding ability and passed him. 

At fifteen Tesla continued his education 
at the Higher Real Gymnasium in Karlovac, 
Croatia, which corresponds to our college 
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level training. He completed the four year 
course in three years. During this time, he 
was living with an aunt and her retired 
army officer husband. The woman felt that 
Nikola was of delicate health and that heavy 
meals would have a bad effect on him. Tesla 
remembered this as the hungriest period of 
his life. While he was at Karlovac, he took 
many hikes along snow covered mountain 
trails. One day, he began rolling snowballs 
down a slope, trying to see how big he 
could get one. He succeeded too well and 
sparked an avalanche which roared down 
the mountainside and diverted itself harmless¬ 
ly in a field, only just missing some farm 
buildings. Tesla was horrified at the near 
disaster he had created but wise enough 
to recognize that the tremendous power of 
Nature could be harnessed by relatively small 
applications of Man’s power. 

When he had completed his studies at the 
Gymnasium, his father had written urging 
him to take a hunting trip rather than re¬ 
turn home. Tesla impulsively disregarded his 
father’s advice and went home to find the 
area in the grip of a cholera epidemic. 
Worse than this was the elder Tesla’s desire 
to see his son study for the ministry. Milutin 
Tesla was not wholly autocratic, however. 
He knew that if his son did not enter the 
church, he would be required to serve three 
years in the army. Nikola felt he was caught 
between Scylla and Charybdis, about to be 
crushed by alternatives he could not stand. 
Three years as a soldier seemed to him 
three years as an unthinking robot, com¬ 
pelled to the mindless disciplines of drill 
and routine. And a life in the ministry 
would leave him no time to learn Nature’s 
secrets. Nikola had decided that he wanted 
to be an engineer. 

The three years of undernourishment and 
the spiritual anguish he faced now so 
weakened him that he succumbed to cholera. 
For months he lay ill, one sinking spell 
leading to another. The family doctor 
finally announced that he could do nothing 
more for the boy and the family should pre¬ 
pare themselves for his imminent death. 

Now the elder Tesla was facing his own 
crisis. One son had already died. He had 
pledged Nikola to the church, but if the 
boy died, the pledge would be unfulfilled. 
In anguish the father asked the dying son 
what he could do. Nikola whispered that 
he could get well if only he could study 


engineering and the despairing father 
quickly agreed. The deathbed crisis passed, 
Nikola’s will strengthened and he began to 
recover. Tesla wrote in later years that no 
magical event had taken place, but rather 
his recovery had been because of a distaste¬ 
ful but potent medicine his mother prepared. 

Subsequently the army declared the con¬ 
valescing Nikola unfit for service and he 
was now free to pursue his goals. The elder 
Tesla’s influence with other members of the 
family in the military for this decision has 
been suggested but is not definitely known. 
It is a fact that the father sent Nikola away 
for a year while the decision was being 
rendered. During this year Nikola amused 
himself with such fanciful projects as a 
proposed subterranean tunnel between 
Europe and America through which con¬ 
tainers could be propelled by water pres¬ 
sure. Tesla quickly realized that drag would 
make the project unworkable, but never¬ 
theless enjoyed such pursuits as a stimulus 
to his imagination. 

In 1875, nineteen-year-old Tesla entered 
the Polytechnic Institute at Graz, Austria. 
In his effort to prove himself worthy of his 
father’s reconsidered decision, he took twice 
the normal number of subjects and limited 
himself to less than four hours’ sleep a night. 
At the end of the year, he returned home 
with the highest possible marks, fully ex¬ 
pecting his father’s praise. Instead his father 
disregarded the effort his son had made and 
criticized him for endangering his health. 
It was only years later that Tesla discovered 
that the dean of the technical faculty fiad 
written Milutin Tesla to say that Nikola 
was “a star of the first rank but will kill 
himself from overwork.” 

In his second year at the Institute, Tesla 
limited his studies to physics, mechanics and 
mathematics. During a demonstration of a 
Gramme motor/dynamo, Tesla remarked that 
the commutator sparking indicated power 
loss. His instructor. Professor Poeschl, pa¬ 
tiently explained that the commutator was 
necessary to provide a direct current output. 
Tesla responded that by discarding the in¬ 
efficient commutator and using the natural 
alternating current from the rotating arma¬ 
ture, far greater efficiency could be attained. 
A hail of invectives greeted Tesla’s conjec¬ 
tures, comparing them with such foolish¬ 
ness as perpetual motion machines. Since 
early experimental motors would not run. 
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it was assumed that the positive and nega¬ 
tive cycles were cancelling one another. 
Some ac generators were used about this 
time, but only for resistive loads, such as 
street lamps. Everyone knew you could never 
get a motor to work on ac! 

ThOagh Tesla bowed before the authority 
of his professor, he could not get the con¬ 
cept out of his mind. Plan after plan was 
imagined and discarded. Tesla had had, for 
his earliest childhood memory, an amazing 
ability to visualize objects. When he thought 
of something it appeared before him, as real 
to him as any object in the external world. 
It took some time for the child to realize 
that other persons could not perceive these 
visualizations of his. The adult Tesla always 
said that he perfected his models in his 
mind, and that there they were so real that 
he could see signs of wear, and in the 
case of rotating machinery, could actually 
tell whether or not it might be out of bal¬ 
ance. His visualizations were accurate to the 
thousandth of an inch; the piece parts he 
required did not need any trial-and-error 
machining. Years later, in America, the staff 
he had in his laboratory had a hard time 
keeping up with him. If his precise verbal 
instructions did not seem clear to a work¬ 
man, Tesla would make a small, neat sketch 
on the handiest piece of paper. It is said 
that no matter what size paper Tesla picked 
up| his sketch was sure to be no more 
than one inch across, yet perfectly detailed. 

This uncanny visualization, coupled with 
his amazing mathematical ability, certainly 
aided his inventive efficacy. Tesla had what 
we would call a photographic memory, and 
was able to quote—from beginning to end— 
Goethe’s Faust, as well as a good deal of 
Shakespeare, and other classics. He com¬ 
mitted the logarithm tables to memory, so 
that he would not have to waste computa¬ 
tion time in reference. 

Since he had heeded his father’s advice 
for his second year at the Polytechnic In¬ 
stitute and had not taken as many classes, 
he rounded out his activities with billiards, 
chess—and poker. As he could visualize 
many moves ahead on the chessboard, it 
was only a short time before he had con¬ 
quered all his fellow students. He then set 
about organizing a chess team which chal¬ 
lenged other schools—the first known example 
of intercollegiate activities. His first poker 
game was a memorable one—the companion 


who took him to the game had promised 
a lamb for the shearing. By the end of the 
evening, the lamb had won everything. Then 
he amazed everyone by returning, to the 
cent, what each player had lost. For Tesla 
it was only a means of relaxation, not a 
profit-making venture. Many times he re¬ 
turned to the card table, and it was the 
same. Then one night luck or his own ability 
let him down. He calmly bet the tuition 
money he had received for the next year’s 
study, and it was quickly gone. The game 
was over—but no one offered to return the 
money as Tesla had. This was a painful 
lesson about the nature of men and Tesla 
was deeply shamed that he had lost his 
parent’s careful savings. Yet he could do 
only one honorable thing, and that was to 
confess all. He returned home, found his 
mother, and told her what had happened. 
Djouka Tesla sagely understood. Where his 
father would have scolded him for immoral 
activities, the mother knew that her son 
was obsessed. She gave him what little re¬ 
mained of their savings, telling him that 
he had yet to learn a lesson. When Tesla 
returned to the card sharps, they expected 
only more loot. Instead, Tesla, playing with 
steel determination, won everything. When 
the game was finished the players expected 
their money to be returned. This time, Tesla 
kept it. He had regained his tuition, and 
the money his mother had advanced him 
was returned. He made a solemn oath never 
to play cards again. 

When he had completed his studies at 
the Institute, Tesla took a job at nearby 
Maribor with a tool-and-die works which was 
manufacturing electrical equipment. The 
money he saved enabled him to study a 
year at the University of Prague. Upon 
graduation, he travelled to Budapest, where 
a telephone central office was being built. 
The excellently-educated engineering gradu¬ 
ate found that no responsible engineering 
position was open to him. Ironically, the 
job he was able to accept was that of 
draftsman with the Hungarian Government 
Telegraph Office. Some forty years later, he 
wrote that it was “at a salary which I deem 
it my privilege not to disclose!” He also 
recalled that, “By an irony of fate my first 
employment was as a draughtsman. I hated 
drawing; it was for me the very worst of 
annoyances.” Yet Nikola Tesla could not do 
a job poorly and it was not long before his 
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ability was noticed and he was promoted 
to more responsible work and finally made 
chief electrician to the telephone company. 
At only twenty-five years of age, he found 
himself engineer-in-charge of an entire sys¬ 
tem. 

It was to his liking. He found himself fully 
occupied during the day, limiting himself to 
a five-hour rest period, in which he tried 
to keep up with current technical journals, 
sleeping only two hours a night. At this 
time he invented the first “speakerphone”, 
a loudspeaker apparatus with which a room¬ 
ful of people could hear a telephone con¬ 
versation. Tesla never bothered to patent 
it, though the company put it into service. 
Thirty years later, he remarked that it com¬ 
pared favorably with then-current loud¬ 
speaker designs. 

All the while, his mind was constantly 
working on the concept of alternating cur¬ 
rent, but he had not yet solved the basic 
problem. Then the long hours of toil, wel¬ 
come though they were to him, took effect 
and Tesla bad a breakdown. Chief symptom 
of the unique nervous disorder he developed 
was a highly abnormal sensitivity. Tesla 
wrote: “I could hear the ticking of a watch 
with three rooms between me and the time¬ 
piece. A fly alighting on a table in the 
room would cause a dull thud in my ear . . . 
In the dark I had the sense of a bat and 
could detect the presence of an object twelve 
feet away by a peculiar creepy sensation 
on the forehead.” Doctors pronounced the 
malady incurable, though they did not know 
what it was. As quickly as it had come, 
it went. While he was convalescing, his 
assistant, Szigeti, went with him for a walk 
in the park one afternoon. Tesla was pleased 
that the illness had not affected his memory 
and, looking at the sunset, began an ap¬ 
propriate quote from Goethe. Suddenly, 
before him, was the alternating-current ap¬ 
paratus he had thought about for so long. 
“Watch me reverse it!” he cried, throwing 
an imaginary switch. Szigeti feared that his 
boss had gone ’round the bend. Tesla calmed 
himself enough to explain. Evidently his 
mind had unconsciously completed the as¬ 
signed task while he was ill. Tesla picked 
up a stick and sketched the circuit diagrams 
on the dirt path, explaining each detail to 
Szigeti. Tesla would use a two-phase ac in 
the field coils of his motor, which would 
produce a rotating magnetic field. This mag¬ 


netic whirlwind would—by induction—pull 
the armature around with it. The armature 
would have wound coils closed on themselves, 
requiring no external electrical connection. 
Thus, in a blinding flash of inspiration, 
Tesla had grasped the answer. There would 
be no commutator to cause power loss; the 
only wear point of the motor would be the 
mechanical bearings. 

Years later, a president of the American 
Institute of Electrical Engineering said: “The 
work of Nikola Tesla in his great conception 
of his rotary field seems to me one of the 
greatest feats of imagination which has ever 
been attained by the human mind.” 

The rotary magnetic field was more than 
an invention. It was a basic discovery, and 
it was this ability to perceive new insights 
into nature’s wonders that set Tesla apart 
from other men. While those such as Edison 
made improvements on existing theory, Tesla 
forged ahead into an uncharted wilderness, 
where Man had not gone before. It was 
Tesla’s gift that he could discover—but the 
gift contained tragedy, in that other men 
could not, or would not follow. 

It was in February, 1882, that Tesla 
grasped the answer to the alternating-cur¬ 
rent problem. It would be six years before 
he would convince men that this was a revo¬ 
lutionary, wonderful new system. His immedi¬ 
ate problem was more mundane—the job 
he had held was ended, as Jiis employer 
had sold the business. Puskas, the employer, 
wrote a letter of recommendation for Tesla, 
which enabled him to get a job with the 
Continental Edison Company in Paris. 

Tesla felt that the cosmopolitan city of 
Paris would give him the opportunity he 
needed and he swiftly took the job. Even 
more swiftly, he found that his employers 
were not interested in any “crack-brained 
schemes”. Tesla tried to interest business¬ 
men in his alternating-current system. 
Friends warned him that someone would 
steal his discovery, but that was hardly 
the case. Tesla could not even give it away. 

In the meantime, his position with Con. 
Edison had been done in the usual flawless 
manner. Tesla was assigned as a roving 
trouble-shooter, and in 1883 was sent to 
Strasbourg, Alsace, then part of Germany, 
to straighten out an embarrassing situation. 
A new power plant had been built and 
Emperor William I was present at the dedi¬ 
cation ceremonies. Unfortunately, the plant 
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had been wired by men who were less than 
adept at their job and when the master 
switch was thrown to activate the new light¬ 
ing system, a short circuit blew out one 
wall, showering bricks and debris on the 
dignitaries. The Germans understandably 
would not accept the plant in its present 
condition and Tesla was dispatched to the 
rescue. 

He soon put matters right, even in the face 
of German bureaucratic bungling. He writes 
of the “efficiency” of a simple matter of 
placing a hall light, in which the whole 
chain of command had to be consulted be¬ 
fore the light could be installed at the very 
spot Tesla had suggested to begin with. 
When he was not taking time in matters 
of this sort, however, he was free to work 
on his own. He had brought some materials 
with him, and rented the facilities of a 
machine shop near the railroad station for 
evening work. There he built his first induc¬ 
tion motor. Because he could visualize the 
final design so accurately, he did not need 
blueprints. He was a fussy worker, however, 
and the precise machining and polishing of 
the parts took time. The individual parts 
did not need cut-and-fit partial assembly but 
went together into a finished product the 
first time. 

It was a dramatic moment. Tesla had 
thought the idea through in his mind, but 
it was new, it had never been tried before. 
Perhaps he had deluded himself, maybe it 
was only wishful thinking. He could only 
find out one way—he threw the switch. The 
motor hummed, the armature turned. Al¬ 
most instantly, it had built up full speed. 
Tesla threw the reversing switch. The arma¬ 
ture stopped, began to revolve in the op¬ 
posite direction. It was clearly a success. 

Tesla had made many friends in Stras¬ 
bourg, impressed many people because of 
his efficiency and knowledge. Now he went 
to the mayor and various businessmen. Per¬ 
haps the sight of a working model would 
suffice where words had failed. But it was 
the same. No one seemed interested in what 
was the most significant commercial develop¬ 
ment in electrical engineering. 

The despairing inventor returned to Paris, 
where another disappointment awaited him. 
He had been promised a substantial bonus 
on successful completion of the Strasbourg 
project. He had delivered. Now the man¬ 
agers of the works sent him on a wild-goose 


chase. The treasurer would pay him, only 
the treasurer said he did not have the au¬ 
thority to issue a draft; the operations man¬ 
ager understood, but he had not authorized 
the trip, etc., etc. Tesla gave his resigna¬ 
tion in disgust. 

Charles Batchellor, one of the company 
administrators who had been friendly toward 
Tesla advised him that he would have a 
better chance of achieving success in 
America. Batchellor was a close personal 
friend of Thomas Edison and gave Tesla a 
letter of introduction. 

Once the idea was in Tesla’s mind, it 
didn’t take long for him to settle his affairs. 
He sold his possessions and books and 
bought a steamship ticket. On the way to 
the station where he would catch a train 
for the seaport, he was robbed. He man¬ 
aged to get to the docks but the steam¬ 
ship officials would not let him board with¬ 
out a ticket. He persuaded them that if no 
one showed up before departure to claim 
the reservation that they should accept his 
story as true. He arrived in America with 
four cents in his pockets, a book of his 
own poems, a couple of technical articles, 
some notes on a mathematical problem and 
on the design of a flying machine—and a 
wealth of inventive genius in his mind. 

He presented himself to electrical wizard 
Edison quickly and angered the great man 
immediately by telling him of his alternat¬ 
ing-current system. Yet Edison was quick 
to recognize the ability of the young immi¬ 
grant and impressed by the letter Batchellor 
had written. Never one to ignore the knock 
of opportunity, Edison hired the well-edu¬ 
cated and experienced engineer for eighteen 
dollars a week—hardly more than he paid 
the average mechanic in the shops. 

Tesla was impressed on their initial meet¬ 
ing by Edison’s forceful personality and 
recognized that the practical man had done 
quite a lot with no formal training. He 
wondered if his own educational process 
had been a waste of time. He was quick 
to learn, however, that it had not. Edison 
firmly believed in the trial-and-error ap¬ 
proach to all things and much later Tesla 
wrote that “a little theory and calculation 
would have saved him ninety percent of his 
labour.” 

Tesla was initially assigned minor routine 
work but when he showed his talent and 
his dedication by working eighteen hours 
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a day, Edison soon trusted him with im¬ 
portant tasks. One of the most significant 
concerned the steamship Oregon. Edison gen¬ 
erating equipment had been installed on this 
most up-to-date liner of the day and worked 
well for many months but eventually broke 
down. Edison sent his lesser lieutenants to 
make repairs but they failed. The Oregon 
did not sail as scheduled and Edison was 
faced with financial and personal embarass- 
ment because of his equipment. In despera¬ 
tion he sent hardworking Tesla to try his 
luck. Working throughout one night with 
the assistance of a willing crew, Tesla re¬ 
wound the armatures which had short-cir¬ 
cuited. Leaving the ship in the early morn¬ 
ing, Tesla met Edison and Batchellor, who 
had returned from Paris. When Tesla re¬ 
ported success, Edison remarked to Batchellor 
that Tesla was good as Batchellor had said, 
and “indeed, he’s even as good as he thinks 
he is!” 

But their good relationship was soon at an 
end. Tesla was already discomfitted by Edi¬ 
son’s refusal to consider an alternating-cur¬ 
rent plan. It is true that Edison had made 
a $2 million investment in New York City 
on a dc distribution system. Naturally he 
did not want to see this expenditure threat¬ 
ened. 

The final blow came as the result of a 
statement Edison made to Tesla concerning 
some research problems. Edison told him it 
would be worth fifty thousand dollars if 
he could come up with the answers. In all, 
Tesla’s improvements led to twenty-four new 
dynamo designs utilizing highly efficient 
short field-core magnets, some new auto¬ 
matic controllers, and several patents taken 
out in Edison’s name. Tesla had delivered 
the goods and eagerly awaited the promised 
bonus. When it was not forthcoming, he 
asked the great man and was told: “Tesla, 
you just don’t understand our Yankee hu- 
mor. 

It was Spring, 1885, and he had been 
with Edison less than a year, but he could 
no longer go on. As Con. Edison had cheated 
him in Europe, so he was led down the 
garden path in America by Edison himself. 
Tesla’s reputation had developed well, and 
some promoters approached him with the 
idea of starting a street and factory light¬ 
ing company under his name. Tesla offered 
his alternating current system to them, but 
they rejected it in favor of quick profits 


in this utility venture. Tesla agreed to de¬ 
velop a practical arc lamp for shares in 
the company. For about a year he worked 
at a very small salary, producing all the 
equipment the businessmen had asked for, 
and taking out several patents. When the 
system was well under way, Tesla was given 
stock shares and was quickly manipulated 
out of the company. He found that his share 
certificate was worth very little. The United 
States was undergoing a depression and Tesla 
was without income. His former associates, 
not content with having eased him out of 
the company, new made spurious claims 
about his unreliability. And Edison certainly 
had nothing good to say about him. 

Tesla underwent such a period of hard¬ 
ship during the next year that he would 
never discuss it in later life. It is known 
that he did occasional electrical repair jobs, 
when he could find them, and that he worked 
as a common laborer. During the winter 
of 1887, Tesla was working as a ditch dig¬ 
ger. The crew foreman, a former stock 
broker who had lost everything in the mar¬ 
ket, became interested enough in Tesla’s 
theories to introduce him to A. K. Brown 
of Western Union Telegraph. Brown and an 
associate financed a laboratory for Tesla, 
and organized the Tesla Electric Company 
in April, 1887. Tesla’s lab was at 33-35 
old South Fifth Avenue (later West Broad¬ 
way) and not far from the Edison works. 
The models Tesla now built were identical 
to the designs he had conceived five years 
before. In all this time he had made no 
notes—the concepts were firmly locked in 
his memory. By October of that year, Tesla 
had filed for a patent. He wanted a single 
patent for the discrete elements which com¬ 
prised his system. The U.S. Patent Office was 
horrified at the idea of such a sweeping 
omnibus approach. They insisted on a break¬ 
down to seven separate sections. By the end 
of the year he had filed for and received 
thirty basic patents. 

The scientific world which had ignored 
Tesla for so long now could not contain its 
amazement. As the import of his system 
was grasped, he was praised as the scien¬ 
tific genius of the age. The lecture he de¬ 
livered on invitation to the American Insti¬ 
tute of Electrical Engineers on May 16, 1888, 
is a classic of the electrical engineering field. 
The theory and practise he presented are 
the basis of the system we still use today. 
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In one stroke he accomplished an engineer¬ 
ing breakthrough of such magnitude that 
no comparable development has been pre¬ 
sented since. Tesla was on the crest of an 
inventive wave that would last for thirty 
years. 

Fortunately for Tesla—and for the world 
—the man of commerce who could bring 
this scientific feat out of the laboratory and 
into the everyday world of engineering prac¬ 
tise approached. This was George Westing- 
house, inventor in his own right, and head 
of his own company. Westinghouse was not 
committed to direct current as Edison was. 
In Tesla’s system, he saw the revolutionary 
means of long-distance power transmission 
that would reap profits such as Edison’s plant 
could only wish for. Westinghouse offered 
Tesla one million dollars for the rights to 
the group of patents, which now numbered 
forty. Tesla agreed, provided that a royalty 
based on equipment produced was also paid. 
A conservative estimate was later made that 
Tesla should have received an additional 
$12 million in royalty payments. 

This dynamic duo was the worst possible 
threat to the Edison system. What Tesla— 
the man of vision—lacked in financial 
awareness, Westinghouse—the successful 
entrepreneur—could supply. The United 
States was leaving a phase of depression 
and entering one of explosive capitalistic 
growth, in which giant industrial empires 
were born. Westinghouse, in his eagerness 
to make the most of the Tesla system, ex¬ 
panded his corporation by consolidating a 
number of smaller companies and also by 
attracting much outside capital. The time 
came, however, when Westinghouse’s board 
of directors overrulled him on the matter 
of royalty payments to Tesla. Even though 
there was a legal contract in which the 
payments were stipulated, the board argued 
to an unwilling Westinghouse that such 
payment would seriously endanger the sta¬ 
bility of the corporation. Further, if West¬ 
inghouse insisted on honoring the contract, 
much of the outside capital would be with¬ 
drawn. As an inventor himself, Westing¬ 
house understood the justice of the royalty 
payment; as a businessman, he could not 
bear the thought of the empire crumbling. 
He went to Tesla and explained the situa¬ 
tion. Tesla had become a close personal 
friend of Westinghouse and understood the 
problem. Further, he was more interested 


in seeing his system operating on a success¬ 
ful basis than in collecting a payment legally 
his, which would wreck any chance of that 
system’s development. Tesla tore up the con¬ 
tract and the Westinghouse empire was 
saved. 

Tesla had had to give half of his million 
dollar initial payment to Brown and his asso¬ 
ciate, but the half which was left served 
well enough to maintain the most splendid 
research establishment seen in America at 
that time. Tesla embarked on a program of 
research that would have broken most men. 
He began his monumental studies into high- 
frequency phenomena, and at most fortunate 
time. 

The Edison faction had not been inactive 
during this period and in a calculated cam¬ 
paign to destroy the alternating-current 
disciples, began a whirlwind of adverse pub¬ 
licity. Edison and his friends gave Sunday 
afternoon demonstrations on the evils of ac 
by electrocuting cats and dogs for the edi¬ 
fication of visitors. 

Edison wrote: “Just as certain as death 
Westinghouse will kill a customer within 
6 months after he puts in a system of any 
size. He has got a new thing and it will 
require a great deal of experimenting to 
get it working practically. It will never be 
free from danger.” 

A propaganda campaign of immense pro¬ 
portions arose. Most of the so-called scien¬ 
tific proof of the horrible dangers of ac 
erupted from Edison’s laboratory in West 
Orange. Misleading statements were issued 
to the press. Pamphlets were distributed, 
warning the people that it would soon be 
a matter of taking one’s life in his hands 
to merely walk the streets, constantly at 
the mercy of the lethal high-tension wires. 
A further suspicious fact is that a former 
laborartory assistant at West Orange, H. P. 
Brown, began lobbying and lecturing for the 
passage of a bill in the New York state 
legislature for the provision of death by 
electrocution. 

Such a bill was passed in 1888 and H. P. 
Brown, now a consultant to the state, author¬ 
ized the purchase of three Westinghouse 
alternators to be installed at Sing Sing 
Prison. George Westinghouse protested this 
particular use of his equipment, but the 
authorities pointed out blandly that dc gen¬ 
erators could hardly provide the high volt¬ 
ages necessary. On August 6, 1890, con- 
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victed murdered William Kemmler was to 
be put to death in a secret ceremony. The 
engineers who had installed the electric 
chair had been perhaps more frightened of 
it than was necessary. It was reported that 
the power was insufficient to cause death. 
Repairs had to be made and the execution 
repeated, resulting in “an awful spectacle, 
much worse than hanging ...” 

Meanwhile, Tesla had not been idle. He 
had, of course, selected 60-Hertz operation 
as best for commercial power applications. 
Indeed, he had opposition from Westing- 
house engineers at the Pittsburgh plant 
where the new apparatus was being de¬ 
veloped. They preferred a 133-Hertz sys¬ 
tem, partly because of decreased cost of 
core materials needed at the higher fre¬ 
quency. Tesla left in disgust, even though 
Westinghouse was able to offer him $24,000 
a year salary. Shortly thereafter, the engi¬ 
neers did select our familiar 60-Hertz sys¬ 
tem as the standard. Tesla remarked that 
the year he spent in Pittsburg was wasted 
in minor design problems and that he was 
not free for creative work. In the next four 
years, he was granted 45 additional patents 
on polyphase current distribution. 

His researches into higher frequencies had 
led him to the discovery that as the fre¬ 
quency increased, less and less iron was 
necessary in transformer cores. Utilizing 
conventional rotary dynamo technique, he 
built devices which produced up to 10,000 
Hertz. The next step was the production of 
even higher frequencies and the develop¬ 
ment by him of the air-core high-frequency 
transformer known and loved by all as 
“the Tesla coil”. Two decades later, F. W. 
Alexanderson was developing high-fre¬ 
quency ac dynamos for high-power wireless 
transmitters for the government along the 
same lines. 

Incidentally, Tesla’s choice of 60-Hertz 
operation made possible cheap electric 
clocks, driven by synchronous motors, a fact 
he pointed out freely. 

Along with the high frequencies Tesla 
was now producing, were also high poten¬ 
tials, so much so that conventional insulat¬ 
ing methods were ineffectual. It was at this 
time that Tesla produced the technique of 
oil immersion, which had great commercial 
importance. He had soon reached the prac¬ 
tical limits of frequency from rotary dyna¬ 
mos. Now he was exploring the field of 


resonance phenomena. He developed the 
technique of electrical tuning in 1890, one 
of the basic principles of radio. 

Utilizing Lord Kelvin’s theory of the 
damped oscillation wave of a discharging 
condenser, Tesla developed means of charg¬ 
ing a condenser by low voltage, then using 
the “disruptive discharge” through the pri¬ 
mary of his air-core transformer, deriving 
very high-frequency oscillations and ex¬ 
tremely high potentials in the output. He 
discovered the heating effect in the human 
body of the high frequency currents and 
thereby laid the principles for medical dia¬ 
thermy. Here was another pioneer discovery 
for which he took no patents nor credit. 

He lectured once more before the Ameri¬ 
can Institute of Electrical Engineers in May 
20, 1891, on the subject of high frequency 
currents, and demonstrated a variety of 
phenomena. With apparatus then, he was 
able to achieve a spark discharge of over 
five inches, indicative of a potential in excess 
of 100,000 volts. The induction coil he used 
was energized from a generator of his own 
design working at 20,000 Hertz. He de¬ 
scribed the various discharge phenomena 
exhibited under varying conditions of poten¬ 
tial and frequency. In his research he had 
discovered that the nerves of the human 
body could not react to currents higher 
than 700 Hertz. He recognized that high 
voltage as such was not lethal, as he had 
taken the high-frequency discharges of his 
larger apparatus many times without ill 
effect. Partly it is because of “skin effect”, 
in which the high frequency tends to travel 
across a surface of a conductor. Also the 
output of Tesla’s apparatus had a low cur¬ 
rent density. He wrote that slight changes 
of potential, current, and frequency could 
work together to form a lethal shock. 

He said that the surest way to electrocute 
a person was to subject him to sustained 
direct current, but that the most painful 
means of killing would be to use a low-fre¬ 
quency alternating current. It is conceivable 
that a high-power, high-frequency current 
could kill swiftly and painlessly. But his dem¬ 
onstrations before the Institute were clear 
proof that alternating currents, as such, 
were quite harmless. Tesla repeatedly put 
himself into the high voltage secondary cir¬ 
cuit of his coil, in the process of lighting 
bulbs of his own design, with no discomfort. 
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Part of the awe-inspiring show was the 
fact that the forms of illumination Tesla 
was demonstrating had never been seen be¬ 
fore. Instead of the ordinary Edison bulb for 
light, Tesla was using ordinary wires in nor¬ 
mal atmospheric pressure to demonstrate 
luminosity effects. He had vacuum lamps, 
lamps with other gases, lamps with extremely 
high internal pressure—and most of the 
above had but one terminal. Others had 
none at all! 

The production of a practical means of 
commercial power and now the development 
of a whole new spectrum of alternating 
currents—both within three years—estab¬ 
lished his reputation firmly with the scien¬ 
tific community. All at once he had more 
offers for lectures, after-dinner speeches, 
demonstrations and consultations than he 
could cope with. One of the problems was 
that his high sense of intellectual honesty 
and originality required him never to dupli¬ 
cate the material in a lecture; thus each 
appearance of this prodigal genius before 
the public was a unique event. 

He was invited to lecture before scientific 
bodies in England and on the Continent. 
In February, 1892, he gave another lecture 
on high-frequency currents before the Insti¬ 
tute of Electrical Engineers in London. Sir 
James Dewar asked Tesla to repeat the lec¬ 
ture before the Royal Society. Tesla had 
other plans and demurred, but Sir James 
took him to Michael Faraday’s chair and 
plied him with the remaining private stock 
of whisky which had belonged to that earlier 
genius of electrical invention. After such a 
singular honor, Tesla could do no less 
than agree. 

While he was touring Europe he received 
word that his mother was gravely ill. He 
arrived at her home in time and was able 
to talk with her that day. She died during 
the night. The strain of rushing to her 
deathbed caused a patch of hair on his 
head to turn white overnight, but a month 
later it had regained its natural color. His 
father had died years before, while he was 
still a student. 

When Tesla returned to America he real¬ 
ized that his social success had cut into his 
research time tremendously and he turned 
away from all such engagements in the 
future, preferring to devote himself to use¬ 
ful work in the laboratory. During this pe¬ 
riod he experimented with such diverse 


items as high-frequency currents, mechani¬ 
cal oscillators, X-rays, and astronomical 
studies. He prepared a large exhibit for 
the 1893 Columbian Exposition, where West- 
inghouse had won the contract to furnish 
power and lighting equipment. During fre¬ 
quent demonstrations at this World’s Fair, 
Tesla passed one million volts of high-fre¬ 
quency electricity through his-body, to turn 
copper plates molten or to light special 
bulbs of his own exotic design. The public 
was thoroughly convinced that ac was not 
the danger Edison and his followers claimed. 

The final blow the dc faction received 
was the harnessing of Niagara Falls. The 
child Tesla, having seen a picture of Niag¬ 
ara and perhaps influenced by that first 
toy waterwheel, prophesied that he would 
someday make the falls work for him. Now 
that dream was to come true. A charter 
for developing power at the Falls had been 
granted in 1886 and in 1890 Edward Dean 
Adams, head of the Cataract Construction 
Company, organized the International Niag¬ 
ara Commission. Lord Kelvin, the famous 
British scientist, was made chairman of this 
body, which was to determine the best 
method. A prize of $3,000 was offered for 
the best plan submitted. Tesla was frantic 
to toss his hat in the ring but George West- 
inghouse pointed out that the prize would 
be insufficient payment for value received 
and persuaded Tesla to persevere. A further 
complication was that Kelvin favored direct 
current. However, in 1893, when none of 
the major manufacturing concerns had sub¬ 
mitted plans to claim the prize, the com¬ 
mission asked for bids. By now the Edison 
faction had capitulated and paid for the 
rights to utilize the ac patents. Westing- 
house’s bid for the generating plant was 
accepted on May 6 and the by-now General 
Electric Company, Edison’s empire, was 
chosen to build the transmission line to 
Buffalo, twenty-two miles away. After the 
completion of this project, which was de¬ 
scribed as the “most tremendous event in 
all engineering history,” Kelvin admitted 
that alternating current had many more 
advantages, and further stated that “Tesla 
has contributed more to electrical science 
than any man up to his time.” 

Ironically, during this period of commer¬ 
cial development of the polyphase ac sys¬ 
tem, Tesla was referred to as an imitator 
by the British press, which claimed that he 
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had used as the basis of his system the 
apparatus of a physicist at the University 
of Turin, Professor Galileo Ferraris. It has 
been proven that Ferraris first presented a 
paper on “electrodynamic rotation” in 1888, 
six years after Tesla’s discovery of the rotat¬ 
ing magnetic field, and indeed, several 
months after Tesla’s application to the U.S. 
Patent Office. Ferraris had developed an 
alternating-current device as a demonstra¬ 
tion of circularly polarized light and stated 
specifically that the principle behind his 
model could never be developed as a prac¬ 
tical power unit. Yet chauvinistic English 
publications, which had received notice of 
the Tesla system, ignored it. 

In 1891, another pretender to the throne 
arose, in the person of Dolivo Dobrowolsky, 
at the Frankfurt Industrial Exposition of 
1891. Dobrowolsky claimed the invention 
of the first practical ac motors, and later 
reduced his assertions to a greater efficiency 
of his three-phase motor than that of the 
original two-phase Tesla induction motor. 
However, the chief engineer of the project, 
C. E. L. Brown, completely smashed Dobro- 
wolsky’s claims by writing to the Electrical 
World that “the three-phase current as ap¬ 
plied at Frankfurt is due to the labors of 
Mr. Tesla and will be found clearly speci¬ 
fied in his patents.” 

Part of the problem during this period 
of massive technological change was that 
the lines of communication and publication 
of new inventions were very slow. And there 
were those that put forth fradulent claims, 
so that they could reap the rewards. But 
at the same time, errors of fact have been 
made by writers too lazy to do proper re¬ 
search. 

Finally and unequivocally, Tesla was 
granted the credit due him, by scientists, 
engineers, and editors throughout the world. 
It is certain that the many persons who 
saw Tesla’s demonstrations at the Colum¬ 
bian Exposition would not soon forget him. 
By 1900 there were many usurpers and in¬ 
fringers on the Tesla patents. The Westing- 
house Co. took about twenty suits to the 
courts and the Tesla patents were upheld 
in every case. Judge Townsend of the U.S. 
Circuit Court of Connecticut in September, 
1900, wrote: “It remained to the genius of 
Tesla to capture the unruly, unrestrained 
and hitherto opposing elements in the field 


of nature and art and to harness them to 
draw the machines of men ... he first con¬ 
ceived the idea that alternations might be 
transformed into power-producing rotations, 
a whirling field of force. 

“What others looked upon as only in¬ 
vincible barriers, impassable currents and 
contradictory forces he seized, and by har¬ 
monizing their directions utilized in prac¬ 
tical motors in distant cities the power of 
Niagara.” 

After his European and American lecture 
tours and his triumph at the World’s Fair, 
Tesla withdrew from public and social life. 
The next two years were full to bursting. 
Induction coils had led him from the curious 
phenomena of high-frequency to the reali¬ 
zation of the nature of electrical resonance. 
He planned to develop wireless communi¬ 
cation through the earth by means of his 
air-core transformers. Soon he progressed 
to the notion that power itself could be trans¬ 
ferred. Even working eighteen hours a day, 
he had not enough time for the ambitious 
program he undertook. During this period 
he discovered, independently, X-ray phe¬ 
nomena of the type that Roentgen would 
soon announce. But Tesla never claimed his 
system was similar to Roentgen’s. All he 
noted at this time was a type of “very 
special radiation”. With it, he was able to 
get shadowgraph pictures through a human 
head—at a distance of 40 feet! 

He turned his attention to atmospheric 
phenomena and declared that the aurora 
borealis was caused by expulsion from the 
sun of particles of high electrical charge. 
Professional astronomers laughed at such 
an idea; after all, they knew that the sun 
was 93 million miles away. He further con¬ 
vinced them of his eccentricity with a casual 
statement about the “dozen or so” planets 
of the solar system. Then he announced his 
detection of mysterious rays bombarding 
the earth, of hundreds of millions of volts in 
energy. A decade later, in 1909, W. H. 
Pickering announced the probability of a 
trans-Neptunian planet. In 1930, such a 
planet was discovered photographically and 
named Pluto. Robert Millikan announced 
the existence of cosmic rays in 1926 and 
thereby won a Nobel Prize in physics. 

The above were merely side interests. His 
main curiosity was in resonance phenomena. 
Aside from electrical oscillations, Tesla had 
developed several interesting mechanical 
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resonators, testing their low frequency me¬ 
chanical vibrations and their effect on the 
human body and on various materials. No¬ 
ticing the invigorating effect of the vibra¬ 
tions, he was induced to construct a small 
massager for the barber of one of his assist¬ 
ants—the ancestor of the same massager the 
barbers of today use. Another of his vibrat¬ 
ing machines consisted of a platform on 
which one could stand. The platform was 
connected to a large motor which could be 
adjusted for different rates of vibration 
and which created invigorating sensations 
in the human body. Author Sam Clemens 
had become a close friend of Tesla and vis¬ 
ited the inventor’s laboratory many times. 
Tesla admired Clemens and claimed that 
one of “Mark Twain’s” books had hastened 
his recovery from a youthful illness. One 
day, Clemens tried the platform and found 
it so refreshing that he would not get off, 
even at the urging of his friend, Tesla. 
Suddenly he stepped down and demanded 
petulantly to know “where it was”. Smother¬ 
ing a smile, Tesla pointed the way to the 
rest room, where Clemens hastened. At cer¬ 
tain rates, the curious platform had an ir¬ 
resistible laxative effect. 


Another of Tesla’s mechanical oscillators 
had more serious ramifications. Tesla had 
noted that gentle application of power at 
the natural resonant frequency of a mate¬ 
rial would set up strong vibrations within 
it, just as it is possible for an opera singer’s 
voice sustaining one note to sometimes shat¬ 
ter glass. Tesla attached his puny device to 
a strong vertical steel girder in the labo¬ 
ratory. It seemed improbable that any sig¬ 
nificant action would occur. He activated the 
device, which was described later as small 
enough to slip into one’s pocket. It was auto¬ 
matic in operation, in that it would “hunt” 
for the natural frequency of the substance 
it was attached to and then lock in step 
and reinforce the resonant wave. At first, 
nothing could be noted in laboratory. How¬ 
ever, in other parts of Manhattan Island 
matters were quite different. The strata of 
sand beneath the surface transmitted the 
vibrations exceeding well, whereupon they 
reflected from the granite layer of bed¬ 
rock. Since the vibrations were sustained 
by the mechanical oscillator, the power 
of the waves constantly grew. Shortly, win¬ 
dows were cracking, plaster falling, furniture 
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moving wildly about. The man-made earth¬ 
quake began at some distance from the labo¬ 
ratory and slowly moved in toward the 
source centre. By the time the shock wave 
impinged on Tesla’s building, local police 
were deluged with reports. Officers were 
sent to the laboratory. When they entered, 
they found Tesla smashing the oscillator 
with a sledge hammer. He had realized 
what must be happening and taken the 
swiftest action necessary to cease his experi¬ 
ment. The police had been right in believ¬ 
ing Tesla to be involved—after all, anyone 
who could make lightning in the laboratory 
must be responsible for other strange occur¬ 
rences. 

Tesla later calculated that his innocent¬ 
appearing device was capable of much 
greater damage. He never released specifics 
on its construction, prudently, and never 
resumed such experiments. Later he claimed 
that with it he could have destroyed the 
Brooklyn bridge within an hour, or “could 
now go over to the Empire State Building 
and reduce it to wreckage in a very short 
time.” At least one published estimate of 
the time necessary was fifteen minutes! 
Lest someone think this an idle boast, re¬ 
call that soldiers break step when marching 
across a bridge. Further, the infamous 
“Galloping Gertie”, a bridge across the 
Tacoma Narrows built in 1940, showed all 
too clearly the result of destructive vibra¬ 
tion. When completed, it was the third 
longest suspension bridge in the country. 
Four months after its completion, a wind 
storm, with gusts to 42 mph, well within 
the calculated safety limits, started erratic 
vibrations in its span. After four hours, 
waves of thirty feet were passing along. 
Then it began undulating from side to side. 
Four more hours saw 600 feet of the centre 
span plunge into the Narrows. The 1000- 
foot side spans followed. Anyone who has 
seen the film of this bridge swinging from 
side to side in a mad dance will acknowledge 
the effects of internal vibration. 

On the night of March 13, 1895, catas¬ 
trophe of another sort hit the Tesla labo¬ 
ratory. A fire razed his building, destroying 
several years’ work, most of Tesla’s awards 
and momentos, what notes he did keep. 
Fortunately his prodigious memory kept the 
loss to a minimum, but almost all his experi¬ 
mental equipment was lost. He opened a 
new laboratory at 46 E. Houston Avenue 


in July of that year and went on with his 
work. 

By September of 1897, he had filed and 
received U.S. Patents 645,576 and 649,621 
—which have been called the fundamentals 
of radio broadcasting. He was now ready 
to demonstrate for the public his new won¬ 
ders. Always the showman, he booked Madi¬ 
son Square Garden and put on a demon¬ 
stration of what we would refer to as a 
radio-controlled boat. He called his re¬ 
motely-controlled devices “telautomatons”, 
Thousands of people saw a small craft with 
antennas which could be ordered about at 
will. Tesla had had constructed an immense 
tank, in which the boat was placed for the 
demonstration. The model craft was con¬ 
trolled by a Tesla wireless transmitter and 
could follow its orders even under water, 
for it was also a submarine! 

This alone would have been sufficient to 
win him undying fame, had he pursued it 
monomaniacally. But for Tesla it was not yet 
enough. His idea of good transportation was 
a vessel which did not have to take its 
fuel along, but could receive it as electric 
power via a broadcast system. Once he had 
achieved the means of sending signal power, 
he believed that he could transmit power 
enough to drive ships and eventually air¬ 
craft. 

Tesla had advanced in his research to the 
point where he was able to build a 5 million 
volt oscillator in his New York laboratory. 
He was already using lower-potential oscil¬ 
lators as a drive for wireless fluorescent 
lamps which lighted the laboratory. The big 
job was used to test his theories of energiz¬ 
ing the earth to transmit power by con¬ 
duction. He recognized that he had reached 
the limits of safe operation within the con¬ 
fines of the city and proceeded to set up a 
new laboratory near Colorado Springs. Lo¬ 
cal entrepreneur, Leonard E. Curtis had 
promised land and all the electric power 
he needed, reasoning that a great scientific 
name such as Tesla’s would bring a good 
deal of attention to the community. 

The new laboratory was at an ideal loca¬ 
tion. Colorado terrain is a great producer of 
natural lightning and Tesla was able to de¬ 
vise equipment which would record the 
magnitude of the blasts. He determined that 
standing waves were set up by the light¬ 
ning bolts—as storms moved further away, 
the recorder invariably showed peaks and 
troughs in the received energy. This further 
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substantiated his theory of earth conduction. 
The additional data he obtained aided his 
production of artificial lightning, perhaps 
with a view to controlling the weather, as he 
had fancied long before. However, his pres¬ 
ent interest was the development of prac¬ 
tical wireless transmission of power in com¬ 
mercial quantities. Tesla’s apparatus de¬ 
pended for its effect not on electromag¬ 
netic radiation, as some have mistakenly be¬ 
lieved, but on massive electrostatic action. 
Indeed electromagnetic dispersal of power 
was wasteful, in Tesla’s system. His system 
used a “magnifying transmitter,” which was 
a gigantic Tesla coil, driven by thousands of 
horsepower. The secondary was a quarter- 
wavelength coil, one end grounded, the 
aerial portion attached to an immense cop¬ 
per electrode. Once the generator attained 
full power, the aerial electrode acted as one 
plate of an artificial condenser, the ground 
point being the other. In this way, Tesla 
pumped enormous quantities of electricity 
into the earth. Some 200 kw was the rating 
of his Colorado installation. 

While weeks of labor turned into months, 
and the barn-like building he had had 
erected became stuffed with equipment, his 
workers had no clear idea what exactly was 
to happen. At last all was complete and 
Tesla explained to them; there was a ner¬ 
vous exodus for the door. Only one old assist¬ 
ant dared to stay. Tesla stood outside, con¬ 
veying his orders to Czito, the assistant, 
by hand signals. At first, the generator, 
which drew its power from the commercial 
ac mains, was only energized a little. Then 
the power was slowly increased. With each 
step up in power, changes occured at the 
copper aerial electrode. First there was only 
a violet corona discharge. Then, as more 
power was fed to the system, sparks be¬ 
gan to snap and hiss. At the half-power 
point, bolts of raw electricity leapt from 
the electrode. As the system neared full 
power, artificial bolts of lightning, thick as 
a man’s arm, snapped forth, fifty, a hun¬ 
dred, then almost two hundred feet in 
length. This secondary effect was natural, 
a sign that the electrostatic equilibrium was 
being disturbed. When the system stabil¬ 
ized, the lightning would end. Then, as 
they reached full power, all activity ceased. 
Tesla ran inside, saw that he was no longer 
receiving power from the commercial lines. 
He called the power company. 


“You’ve ruined my experiment,” he told 
them. 

“And your experiment has ruined our 
station,” was the reply. “You overloaded the 
generator and it caught fire.” 

Humbled, Tesla took Czito to help him 
set things right at the power station. 

It has been stated that Tesla failed in 
his attempts to transmit power, but this 
writer believes that other factors became 
predominant. There are pictures extant of 
Tesla’s apparatus in operation. In one in¬ 
stance, he demonstrated for the press the 
new system. A receiving circuit was set up 
twenty-six miles away from the “magnify¬ 
ing transmitter” and 200 50-watt incandes¬ 
cent bulbs were lighted to full power; this, 
with the transmitter at a low output. Tesla 
claimed a 95% efficiency for the new equip¬ 
ment. 

Tesla was fully satisfied with his results 
and evidently the U.S. Patent Office con¬ 
curred, as they issued a number of patents 
on wireless power transmission. However, 
when Tesla returned to New York to raise 
capital for a commercial system, he was un¬ 
able to. Investors could not see what profit 
they could make from a system where any¬ 
body anywhere could use the power fed 
into the earth. Let it be said that practical 
financial considerations of this type were 
never Tesla’s strong suit. The single great¬ 
est flaw of this scientific Jove was complete 
lack of a hard-headed business sense. He 
further compounded his errors by an overly 
generous nature. 

Those who infringed on his patents were 
never attacked by him personally, as he 
considered time taken in such undertakings 
as wasted. He believed he could never run 
out of new ideas and inventions. He pre¬ 
ferred the wealth of discovery in the labo¬ 
ratory. Also, his great goodwill led him to 
the naive expectation that, when he had 
produced a means of improving the human 
condition, he would be appropriately re¬ 
warded by a grateful humanity. His poly¬ 
phase power distribution system had already 
improved man’s lot by substituting cheap 
electrical power for manual work in many 
areas. His new system would make electrical 
power available in the most remote, inac¬ 
cessible and impoverished places. 

Tesla, returning to New York City in the 
summer of 1900, found himself in the same 
situation he had been in in 1882—he had 
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a vvonderous discovery, but could not inter¬ 
est anyone in it. The financiers asked if he 
had not something else they could capitalize 
on. He stated that he could adapt his sys¬ 
tem as a “world broadcast plant”. With it, 
he asserted, he could provide “interconnec¬ 
tion of existing telegraph and telephone 
exchanges all over the tuorld; establish a 
secret and non-interferable government 
communication service; maintain universal 
distribution of news; establish a world¬ 
wide system of musical distribution; main¬ 
tain accurate time signals to clocks every¬ 
where; provide full facsimile transmission; 
send accurate navigational signals”—among 
other possibilities. 

“A cheap and simple device, which might 
be carried in one’s pocket, may then be 
set up somewhere on sea or land, and it 
will record the world’s news or such special 
messages as may be intended for it,” wrote 
Tesla, concerning his “World-system”. 

The men of money were skeptical; Tesla 
promised much. Still, he had delivered on 
his claims before; the polyphase ac system 
in general use now was silent testimony to 
this man’s genius. Then J. P. Morgan made 
a gift to Tesla of a sum which was never 
disclosed, but estimated to be from $150,- 
000 to twice that amount. James S. Warden, 
manager of the Suffolk County Land Com¬ 
pany made available to Tesla two hundred 
acres of his company’s tract at Shoreham, 
Long Island, about sixty miles from New 
York City. 

A large brick building was soon erected 
and a great, wooden tower was being built. 
An all-wood structure was specified, be¬ 
cause of the enormous voltages the plant 
would handle. Stanford White, the eminent 
architect of government buildings of that 
era, provided the plans for such a structure. 
The tower was some 187 feet high, and 
many people snickered, because they knew 
such a wooden tower could not stand, or 
if it did, would not be able to resist high 
winds. A torus-shaped copper electrode of 
copper, 100 feet in diameter, was to top 
the tower. This was later changed to a 
hemispherical shape. Needless to say, the 
equipment being installed—most made to 
order—the tower itself, and the cost the 
copper electrode and changes engendered 
took all the money Tesla had. The smaller 
investors stood by, waiting to take their 
cue from Morgan. That financial baron had 
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made a good deal of money on the General 
Electric Company, whose financing he had 
accomplished, and the others reasoned that 
if he was backing Tesla again, they would 
follow. They did not know that the sum was 
a personal gift, not a business investment. 
When Tesla ran into financial difficulties 
and Morgan did not rescue him, rumors 
arose that Morgan had withdrawn his sup¬ 
port in dissatisfaction. Tesla was unable to 
raise further capital and the “World-system” 
went down the drain. A couple of personal 
friends extended sums, which Tesla used to 
pay off creditors. 

It may be argued that the system was 
a technological failure, that Tesla was un¬ 
able to produce the results he had claimed. 
However, his earlier experiments in Colo¬ 
rado had been sufficiently practical to win 
him U.S. patents. It is hardly necessary to 
say that the Patent Office does not grant 
patents on conundrums such as perpetual 
motion machines. 

Tesla wrote of this failure: “My project 
was retarded by the laws of nature. The 
world was not prepared for it. It was too 
far ahead of time. But the same laws will 
prevail in the end and make it a triumphal 
success.” 

Nevertheless, Tesla did not regain his 
stature as creator after this episode and 
his twilight years were taken up with ever 
smaller practical projects and ever more 
grand dreams and theories. His next major 
enterprise was the successful development 
of a bladeless turbine, another revolutionary 
idea. The Tesla turbine used a rotor com¬ 
posed of a series of smooth discs. Steam 
entered through center porting and flowed 
in spiral lines around the discs, dragging 
them along by virtue of viscosity and ad¬ 
hesion. The first experimental model, built 


in 1906, was six inches in its largest meas¬ 
urement, weighed about 10 pounds, and 
developed 30 horsepower. But it was another 
case of being too much ahead of time and 
revolutionary. Though the high cost of ma¬ 
chining the conventional turbine bladed 
rotor made the Tesla approach attractive 
from a cost viewpoint, the conventional tur¬ 
bine was already highly developed and ac¬ 
cepted. 

In 1911, Tesla adapted the radio-control 
apparatus he had developed for his 1898 
submarine demonstration to an airplane and 
presented his plans to the War Department, 
where the scheme was laughed at. Of course, 
this was the same period when Robert God¬ 
dard, the American father of modern rocket¬ 
ry, was ridiculed as a crank by the military 
savants of this country. By 1936, the aging 
Tesla had completely recanted in his idea 
that devastating weapons would make Man¬ 
kind turn away from war; he claimed that 
he had conceived a ‘death ray,’ but would 
not give his calculations to the government. 
Fantasy, some say. Yet it is a fact that the 
Federal Bureau of Investigation impounded 
his papers when he died in 1943, and for 
all this writer can discover, still has them. 
The death ray would have been only a 
defensive weapon, because it required stag¬ 
gering amounts of electrical power. It would 
have secured a country against enemy air 
attack. As early as 1917, Tesla had thought 
about this problem and had described the 
possibility of apparatus which could broad¬ 
cast short-wave impulses and receive re¬ 
flected waves which would be displayed on 
a fluorescent screen—radar, in short. 

Fortunately, Tesla wrote a good deal in 
later years. Gernsback’s “Electrical Experi¬ 
menter” published a series by the scientist 
starting in 1919, which gives some valid 
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biographical data and a good review of his 
discoveries and plans. Tesla also wrote on 
diverse subjects: van de Graaf generators, 
Servian poets and translations of their 
works, the compass, the moon’s rotation, 
woman’s role in future society. Perhaps the 
writing that caused the greatest reaction 
from the public was “The Problem of In¬ 
creasing Human Energy,” in Century maga¬ 
zine, June, 1900. Instead of a dry scientific 
dissertation, Tesla took a philosophic ap¬ 
proach, derived in part at that time of a 
mechanistic view of Man. In this massive 
article, he discussed such topics as public 
health, morals, diet, the outlawing of war, 
his telautomatics and their potential use, 
harnessing solar energy, the iron industry, 
the coming age of aluminum, new power 
sources and prime movers, wireless and the 
secret of tuning, and the practical possibility 
of interplanetary communication. 

Concerning the latter, Tesla had claimed 
that he had received radio-type signals 
which could only have come from outer 
space. Conventional people, both scientists 
and laymen, laughed. Marconi claimed the 
same results. Many years later, Project 
OZMA’s radio telescope began probing the 
stars for intelligent signals. And the recent 
International Astronautical Congress in 
Rome heard a paper which reviewed the 
findings of Tesla, Marconi and the Scot, 
David Todd. 

In 1912 the Nobel prize in physics was 
awarded jointly to Tesla and Edison. Though 
he could have sorely used the $20,000 prize 
money, he refused the honor. Tesla called 
himself a discoverer and Edison an inventor. 


“Placing the two in the same category 
would completely destroy all sense of the 
relative value of the two accomplishments,” 
he wrote. By a great irony, a few years 
later friends persuaded Tesla to accept an 
honor presented by the American Institute 
of Electrical Engineers—the Edison medal. 
In 1936, the Yugoslav government awarded 
an honorarium of $7,200 a year to the aging 
scientist. 

On January 7, 1943, Tesla passed away, 
ignored by the world he had helped to 
energize. He had once written: “The opinion 
of the world does not affect me. I have 
placed as the real values on my life what 
follows when I am dead.” A prophetic 
statement—for less than a year after his 
death, the United States Supreme Court 
rendered a decision that the Marconi radio 
patents were invalid, on the basis of prior 
work by Tesla and others. Had this signif¬ 
icant decision been reached during Tesla’s 
lifetime, he might not be all but forgotten 
today. Every school child knows of Edison. 
Most people have heard of Marconi—but 
the name “Tesla” raises blank stares. Of 
course, much has been written about Tesla 
concerning his eccentricities, his strange 
beliefs and habits—sensation-mongering 
that has led attention away from his accom¬ 
plishments. However, the summation must 
be that his was a brilliant career—he led 
the way for the world during the peak of 
his abilities, and as his influence ebbed, he 
pointed to future realizations for others. 
His successes are beyond dispute. His fail¬ 
ures may yet yield practical results. ■ 


ATTENTION 
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Fairhaven, Maryland, 20796. Future bal¬ 
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phisticated equipment. Hopefully we will 
hear more from these enterprising hams. 
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Go Mobile! 


So you’ve decided to go mobile. Have 
you considered the problems you may face 
when it comes time to put the rig in the 
car? 

Have you decided on your equipment? 
Let’s think about it for a while. 

High power is not too practical for mobile 
operation. A medium powered transceiver 
will work around the world. Also, the lower 
power adds a challenge to the game, and 
saves batteries and generators as well. 

Unless you have one of the larger luxury 
cars or have no family, you’ll want a unit 
that takes up as small a space as possible 
(some 300 watt units take up less than a 
cubic foot). 

If you’re not a YHF’er, you’ll want a 
rig that will work on 80 through 10 meters 
and an antenna that covers those bands. 
Long whips may cause a problem with 
mounting and can be dangerous when you 
go around a corner (it might wrap around 
something or someone)! 

Now, let’s see what problems lurk ahead. 

The first step in the installation is to 
mount the antenna. A body mount should 
be used, because it will give greater effi¬ 
ciency by providing added height. Place 
the mount on the top of the left rear 
fender. This position will give a good radia¬ 
tion pattern. A better pattern can be 
achieved by mounting the antenna in the 
center of the roof, if you have the courage. 

A bumper mount can also be used, but a 
poorer ground may result. 

The coaxial cable should be run from 
the antenna mount to the position chosen for 
the transceiver, usually be under the dash. 

Take care to protect the cable from fray¬ 
ing when it passes through holes in the 
body of the car by installing grommets. 

The transceiver should be mounted as 
far toward the firewall as possible to give 
the passengers as much room as possible. 
This saves the equipment from being kicked 
when they enter the car. 

Make sure the installation is as vibration 
proof as you can make it so that the printed 
circuit boards won't be broken and other 
parts shaken loose. 


Joe Hannigan WB6ACM 
887 Islay 3 

San Luis Obispo, C/193101 


The power supply is next. It should be 
placed as far in front of the engine and 
radiator as possible. Power transistors gen¬ 
erate a large amount of heat, and need 
to be kept cool. Position the supply so it 
will be in an area of maximum air flow. 
It unit should be mounted flush with the body 
of the car to insure a good ground, and to 
allow the body to act as a heat sink. 

Run the cables from the power supply 
to the transceiver, but be sure to remember 
the grommets! Keep the leads as short as 
possible. 

Remove the fuse from the power supply 
and connect the battery cables. These cables 
should be as short as possible (no more than 
three or four feet), or poor voltage regula¬ 
tion will result. Put the fuse in the supply, 
and you’re almost ready to go on the air. 

You still need a speaker, but most cars 
have one mounted for the car radio. Clip 
the speaker’s hot lead and install an spdt 
toggle switch. Attach one lead from the car 
radio and one lead from the transceiver, and 
use a common ground for both. 

Don’t turn the rig on yet! 

Check your job of wiring. A little pre¬ 
caution now can save time and money. If 
you’re sure everything is wired correctly, 
throw the switch. 


Run tests at low power first and check 



The advantages of a collapsible whip antenna are 
many. You may want to reinforce the whip to halt 
wild swaying when cornering by using an insulated 
brace mounted on the car body. 
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Special attention should be given mounting the 
poiver supply. Be sure plenty of air reaches it and 
make it as water tight as possible. Keep all cables 
as short as is practical. 


the standing wave ratio by inserting an 
SWR bridge in the antenna bne. An SWR 
of 2:1 is reasonable. 

Now try full power, and have a friend 
listen to your signal, cheeking for clarity, 
strength and frequency drift (which could 
be caused by having too long a cable from 
the battery to the dc supply!) 

That about does it. The pleasures of mo¬ 
bile operation await you. 

With the current sun spot activity, world 
wide communications are possible using low 
power on 20 meters. If you like DX (who 
doesn’t), now you can enjoy it while you 
take a Sunday drive, or while you’re caught 
in a traffic jam on the freeway. 

If you can’t hear the weak DX stations 
because of the ignition noise, try one of the 
commercially made suppression kits. 

I work the VK’s and ZL’s regularly from 
Cah'fornia with S9 plus signals and DXCC 
is about 50 countries away. You can enjoy 
mobiling, too, and share the adventure. But 
be sure you do a good job when you install 
the rig. It’ll pay off. . . . WB6ACM 
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Getting Your Extra 
Class License 

Part I — AC-DC Theory 


Having completed the study course for 
the Advanced Class examinations, let’s turn 
our attention to the Extra Class ticket and 
its technical requirements. 

The official FCC study list to prepare for 
the Extra Class exam includes 79 questions, 
most of which appear much more forbidding 
than do the 51 for the Advanced Class li¬ 
cense. However, if you’ve stuck with us this 
far you may be amazed at how much of the 
required information you already have! 

We’ll tackle the Extra Class just as we did 
the Advanced, by selecting several questions 
from the study list which deal with the 
same general subject, and then exploring 
that subject in detail. We’ll also continue 
to paraphrase the official questions into 
broader queries, to assure that we get all 
the necessary information rather than just 
enough for memorization. 

At times, we’ll refer back to the Ad¬ 
vanced Class articles; in several cases, our 
broader questions covered not only the data 
needed for Advanced tickets but that for 
Extra Class as well. 

To kick off this course, let’s take the group 
of questions dealing with ac and dc theory. 
We covered much of the information needed 
to answer these questions last time out. in 
the final installment of the Advanced Class 
course, and so this is a good time to get 
the rest of it. 

The FCC study list questions included in 
this group are (all numbers, as always, 
aie from the study list): 

10. What is the meaning of the time con¬ 
stant in a resistance-capacitance cir¬ 
cuit? 

16. What are inductive and capacitive re¬ 
actance? How are their phase angles 
related? 

25. How do mica and paper dielectric 


bypass capacitors compare at differ¬ 
ent frequencies? 

26. How do filter capacitors made of mica 
and paper compare at different fre¬ 
quencies? 

30. What does the term “power factor” 
mean in reference to electric power 
circuits? 

All of these questions deal with charac¬ 
teristics of capacitors and inductors—even 
number 30. Last time out we went into great 
detail concerning reactance, so we’ll refer 
you back to that one so far as question 
16 is concerned. The rest of the group can 
be covered by posing four questions: 

First would come “How do capacitors and 
inductors work?” With that settled, we can 
ask “What are time constants?” to get a 
handle on question 10. While we find out 
how the devices work we’ll meet the term 
“dielectric” and so a natural successor in 
our list of questions would be “What is a 
dielectric?” There, we’ll find answers which 
apply to questions 25 and 26. Finally, we’ll 
ask “How about power factor?”, and dis¬ 
pose of the final question from the original 
list for this month. 

Ready? Let’s get on with it. 

How Do Capacitors and Inductors Work? 
Both capacitors and inductors are, essentially, 
energy-storage devices. Each of them works 
by storing energy, but they do so in opposite 
ways. 

Energy may be stored in many different 
ways. A living creature, for example, stores 
heat energy by chemical action which trans¬ 
forms the energy already stored in its food 
into another class of compounds more suit¬ 
able for storage in its body. Both the food 
and the body itself are basically chemical 
structures—but the energy which is stored, 
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and which powers the creature, is that of 
heat. 

Similarly, a storage battery or storage 
cell stores electrical energy by chemical ac¬ 
tion. The electrical energy causes chemical 
changes within the storage cell. These 
changes turn the electrolyte of the cell 
from its original chemical compound into 
another. When, sometime later, the electrical 
energy is needed, the second compound is 
transformed back into the first—and in the 
process, the electrical energy is made avail¬ 
able to an external circuit. 

The energy storage action of capacitors 
and inductors is somewhat more direct in 
that no chemical transformation occurs. The 
capacitor stores electric (sometimes called 
electrostatic to distinguish it from “elec¬ 
tricity”) energy by creating a temporary 
“electric field”, while the inductor stores 
magnetic energy by forming a magnetic 
field. Since “electricity” always involves both 
electric and magnetic fields, storing either 
kind of energy in its own field is a direct 
storage of “electricity”. 

A capacitor consists simply of two con¬ 
ductors, of any sort at all, separated by an 
insulator known as the “dielectric” of the 
capacitor. 

An inductor, on the other hand, consists 
of only one inductor, surrounded by its 
magnetic field. 

You can see from these definitions that 
any wire carrying an electric current must 
be an inductor, and any two wires which 
are not connected to each other must form 
a capacitor. This is absolutely correct. 

In fact, this “stray” capacitance and in¬ 
ductance which is present in every electrical 
circuit is one of the biggest problems the 
VHF or UHF worker must battle. The in¬ 
ductance of a 2-inch length of hookup wire 
is not very large; normally you can merely 
ignore it, but when the frequency gets high 
enough it may be more inductance than the 
design calls for. Similarly, the capacitance 
from one pin of a tube socket to an adjac¬ 
ent pin is usually less than pF, which 
again is a very small value—but when the 
frequency is far enough up there, this may 
be more than the maximum allowable for 
a circuit. 

In the rather unrealistic world of “pure” 
theory, though, we can imagine such things 
as perfect resistors which have no capaci¬ 
tance or inductance, perfect inductors with 


no capacitance, and the like. And even in 
the more realistic world we live in, most 
of the time we can consider all the capa- 
tance in a circuit to be contained in those 
components called capacitors, and all the 
inductance to be in the inductors. 

These “normal” capacitors usually have 
plates and dielectric made out of thin, father 
flexible material, and rolled into a cylinder 
or similar shape to occupy the least space. 
We’ll look at the physical details of the 
various types of capacitors in more detail 
when we examine the properties of the di¬ 
electric, a bit later in this session. 

The “normal” inductor usually has its 
single conductor wound into a coil, so that 
the magnetic field tends to be concentrated 
in a single region. This permits the field to 
store more energy in the same space, than 
would be the case if the conductor were 
stretched out straight. Inductors for rf use 
frequently use nothing at all to strengthen 
the field, but you will often find ferrite 
slugs used as “cores” in the inductor. The 
same current can create a stronger field in 
the ferrite core than it can in air, thus in¬ 
creasing the inductance of the coil. Audio 
inductors almost invariably use either fer¬ 
rite or soft iron cores. 

Brass slugs are also used in if coils; they 
serve a purpose opposite to that of the fer¬ 
rite. Where the ferrite core increases in¬ 
ductance of the coil, the brass slug decreases 
it. Effectiveness of either type of core de¬ 
pends upon how much of the field is occu¬ 
pied by the core; this permits adjustment 
of inductance by moving the core in or out 
of the coil. 

Capacitors and inductors store energy 
without regard to whether ac or dc is flow¬ 
ing in the circuit which contains them. How¬ 
ever, their energy is “polarized”; that is, a 
capacitor charged with dc will retain the 
polarity of its charge. In an ac circuit, the 
polarity reverses every half-cycle, and as a 
result the capacitor discharges at every re¬ 
versal and re-charges with opposite polarity. 
This effect is the cause of phase shift, which 
we went into in such detail last time. 

Both capacitors and inductors store energy 
by converting it from a moving “wave” into 
a stationary “field”; just exactly how this is 
accomplished is still not known, but the 
theoretical boys are pretty well certain that 
it’s somewhat similar to the stretching of 
a rubber band which converts energy of 
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motion—kinetic energy—into energy of ten¬ 
sion-potential energy. 

The capacitor works on voltage, and stores 
it in an electric field, while the inductor 
works on current and stores it in a mag¬ 
netic field. 

Either kind of field is unstable, once 
energy is stored there. The energy, like the 
stretch of the rubber band, is eager to get 
out. That’s what makes the whole idea prac¬ 
tical. 

The energy-storage aspect of capacitors 
and inductors is most apparent in some of 
their non-radio, dc applications. For ex¬ 
ample, a photographer’s strobe-light unit 
uses large capacitors to accumulate a high- 
voltage charge. This charge is measured in 
watt-seconds, and a typical strobe operates 
at 50 to 100 watt-seconds, with anywhere 
from 250 to 2500 volts. The charge accumu¬ 
lates over a period of several seconds; some 
units take as long as a minute to re-charge 
after each shot. This means very little power 
is necessary. The discharge, however, hap¬ 
pens in a very few thousandths of a second, 
so that during that time you have the equi¬ 
valent of a 50-kilowatt light. 

Another example, using an inductor rather 
than a capacitor, is the Kettering auto igni¬ 
tion system, which was standard equipment 
on all autos from the days of the magneto 
until the rise of transistorized ignition and 
is still widely used. Here, the ignition points 
are closed most of the time and a current 
of several amperes flows through the igni¬ 
tion coil primary. This is a rather sizeable 
inductor, and a large magnetic field results 
which stores much energy. When the points 
open, the primary circuit is broken. The cur¬ 
rent no longer flows, which releases the 
“stretch” holding the field in place, and the 
magnetic field collapses. This collapse re¬ 
leases the stored energy of the field, which 
reappears as high-voltage pulses at both the 
primary and the secondary windings. 

The purpose of the whole thing is to pro¬ 
duce a 25000-volt pulse at the secondary 
winding; the 250 to 500-volt pulse in the 
primary circuit is an unwanted side effect. 
That’s the purpose of the capacitor known 
to mechanics as “the condenser” across the 
points; it stores the energy of the primary 
pulse and returns it to the circuit. 

These examples bring out one of the fun¬ 
damental differences between energy stor¬ 
age in a magnetic field and in an electric 


field. A capacitor is charged by application of 
voltage, and the electric field will remain 
there—stretched—until you discharge it. The 
inductor is “charged” by applying current, 
but the magnetic field remains only as long 
as current flows and “snaps back” as soon 
as current stops. 

What Are Time Constants? It would ap¬ 
pear, from what we’ve seen so far, that any 
capacitor could store as much energy as any 
other capacitor. If you qualify this by add¬ 
ing to it the words “of the same capaci¬ 
tance”, the statement is true. The only fac¬ 
tor affecting the amount of energy which 
a capacitor can store is its capacitance, which 
is determined by the area of its conductors 
or “plates” and the thickness of its dielec¬ 
tric. 

Practical capacitors, of course, have a few 
other limitations such as voltage rating and 
self-inductance, but we’ll get into these later. 
The essential point at this stage is that the 
size of the field is limited only by physical 
characteristics of the capacitor itself and 
not by any other component in a circuit. 

In most if not all applications of capaci¬ 
tors, though, we must consider not only the 
capacitor but also the rest of the circuit— 
and the other parts of the circuit do affect 
the size and strength of the field at any 
specific instant. 

For instance, let’s look at the capacitor as 
being something like a large water glass. 
It can hold a pint, let’s say. We can fill 
it up from a gallon bucket in a hurry, or 
we can trickle water in from a dripping 
faucet. The glass will still fill to its pint 
capacity—but it will take longer. 

A capacitor being charged with dc reacts 
in just the same way. If we connect it 
directly to a battery, it will charge rapidly 
until it reaches approximately the same volt¬ 
age as the battery. If we connect it to the 
battery through a large resistor, which re¬ 
duces the current flow to a mere trickle, 
it will take longer to charge—but it will 
eventually reach the same voltage, if we 
leave it connected long enough. 

That’s the whole meaning of the term 
“time constant”. As it turns out, we can con¬ 
nect a 1-mfd capacitor in series with a 1- 
megohm resistor to a 12-volt battery, and 
the capacitor will have reached a voltage 
of about 8 volts after 1 second. If we con¬ 
nect a 2-mfd capacitor in series with that 
same 1-megohm resistor, it will take twice 
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Fig. 1 —When a capacitor is charging, three volt¬ 
ages must be considered. The obvious one is the 
voltage of the source from which the charge comes. 
However, as charge accumulates on the capacitor 
it takes on a voltage which acts to oppose the 
source voltage; the effective voltage available to 
keep charging action going is then the source, 
minus the voltage on the capacitor. This is why 
charging slows and eventually apparently stops 
when a capacitor is connected to DC. 


as long to reach the same voltage since the 
capacitor is twice as large. However, if we 
use a 2-mfd capacitor and a / 2 -megohm re¬ 
sistor, the time will remain constant. 

For capacitors, time constant is defined as 
the product of resistance in ohms times ca¬ 
pacitance in farads. Resistance in megohms 
times capacitance in microfarads gives the 
same result, and the resulting time constant 
is measured in seconds. In our examples, 1 
megohm x 1 microfarad = M megohm x 
2 microfarads = 1 second time constant. 

The same rules apply to inductors, but 
the R-L time constant is not nearly so widely 
used as is the R-C time constant. We’ll con¬ 
centrate on the R-C case. 

You probably noticed that in our examples 
above the capacitor had charged only to 
about 8 volts, rather than to the full bat¬ 
tery voltage, after 1 time constant’s worth 
of time had elapsed. Why? 

The reason is a little tricky, and most 
texts resort to differential calculus to explain 
it. Let’s see if we can’t make it clear by 
using only simple arithmetic. 

When we set out to charge a capacitor, it 
may look as if there’s only one voltage to 
worry about—but actually there are three. 
The source voltage (our 12-volt battery) 
is the obvious one. The hidden ones are the 
capacitor voltage and the effective voltage. 
The schematic in Fig. 1 shows what they 
are. 


The capacitor voltage can be thought of 
as a battery inside the capacitor. Actually, 
it’s the voltage of the charge which we 
have already stored, and since in the series 
circuit which the charging current must 
traverse it’s opposing the source voltage, it 
makes the circuit act as if the source volt¬ 
age were continually decreasing. 

For instance, when we have the capacitor 
charged to 8 volts in our earlier examples, 
the capacitor voltage is 8 and the source 
voltage is steady at 12. So far as the capa¬ 
citor alone (without regard to its already- 
existing charge) is concerned, the situation 
is the same as it would be if source volt¬ 
age were (12-8) or 4, and capacitor volt¬ 
age were zero. 

This difference between source voltage 
and capacitor voltage is what we call “effec¬ 
tive” voltage. It’s the only voltage available 
to add to the existing charge. 

When we started, capacitor voltage was 
zero and the effective voltage was the same 
as the source voltage, or 12. As soon as the 
capacitor had charged any at all, though, 
the resulting capacitor voltage opposing the 
source voltage began reducing the effective 
voltage. 

When the capacitor reached 1 volt, the 
effective voltage was down to 11; when 
capacitor voltage reached 2, effective volt¬ 
age was down to 10. By the time capacitor 
voltage was 8, effective voltage was only 4. 

It’s like an ant crawling up the side of 
a wall, who covers half the distance be¬ 
tween where he is and the top in any given 
period of time. During the first period, he 
makes it half-way up. During the next, he 
gets half-way up the remaining half, or a 
total of % of the way up from the start. 
In the next period, he gets half-way up 
the remaining quarter, or Js of the total 
distance. 

The higher he gets, the slower he goes. 
Also, you may notice, he will never make 
it to the top of the wall. No matter how 
high he gets, he can only make half of the 
remaining distance in the next period of 
time. 

The same thing’s true of a charging capa¬ 
citor. No matter how long you charge it, 
it can never reach the full source voltage. 

In practice, though, it will get so close— 
within a few million-billionths of a volt— 
that you can’t tell the difference. And the 
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longer you leave it connected, the closer it 
will get. 

Our R-C time constant, ohms times farads, 
is simply a convenient and easy-to-use mea¬ 
sure of that “time period” in which our poor 
ant was climbing. There are good mathe¬ 
matical reasons why it works out this way, 
but for our purposes it’s only necessary 
to know that a capacitor will charge to 
63.2 percent of the source voltage during 
one time constant, and to know that the 
speed of its charge is always changing as 
the voltage changes. 

Fig. 2 tabulates the three essential volt¬ 
ages at selected time periods between 0 and 
10 time constants, for a capacitor being 
charged from a 100-volt source. 

All this time, we’ve been talking about 
voltage only—but whenever we have volt¬ 
age in action, we must have current too. 
What happens to the current in this circuit? 

Initially, when the capacitor voltage is zero, 
the capacitor acts just like a short circuit 
.so far as the power source is concerned. 
Theoretically, the current at this instant is 
infinite; in practice, it’s limited only by the 
resistance of the wires in the circuit and the 
capability of the power source. 

But as soon as the capacitor begins to 
charge, the capacitor voltage opposes the 
source voltage as we have seen and shown 
in Fig. 2, and so the current drops to a 
smaller value. The higher the capacitor volt¬ 
age, the less current flows to charge it. 

And as a matter of fact, you can use 
the figures listed in Fig. 2 to determine the 


Time 

(Time Voltages 

Constants) Source Capacitor Effective 


current as well as the voltage at any time 
after charging begins. The same column of 
figures which shows “effective voltage” ap¬ 
plies to current flow. 

Initially at 0.0 time constants, the cur¬ 
rent flow will be 100 percent of that which 
the external circuit can provide. After V\n 
time constant, only 90.5 percent of the avail¬ 
able current will be flowing, and after 10 
time constants, current will have dropped 
to just 4 %oooo percent of that available. 

The time constant of an R-C circuit has 
many effects, not all of which are obvious. 
One of the more apparent is the possibility 
of using the effect to provide a means of 
timing events—and this provides the hori¬ 
zontal sweep timing signal for most oscillo¬ 
scopes. Less apparent is its application to 
bypass and filtering action. 

But in the circuit of Fig. 3, for example, 
if the input signal consists of pulsating dc 
such as you would get from a full-wave 
rectifier, and no current were being drawn 
from the output of the circuit, the capacitor 
would eventually charge to approximately 
the peak value of the input signal voltage. 
Having reached that peak, it would retain 
that voltage level because the time constant 
of the R-C network Rl-Cl is so long that 
the capacitor voltage cannot change greatly 
in the time between the peaks of the input 
signal. 
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Fig. 2 —This shows how effective voltage goes 
down while capacitor voltage goes up. After 5 
time constants, capacitor is so close to full charge 
that it can be considered “charged”, but charging 
continues indefinitely. You can use this for any 
source voltage by reading the voltage values as 
being “percent of source voltage”. 


R, X C, X F |N • I 

Fig. 3 —Time constant of a resistance-capacitance 
circuit can be used to filter out low-frequency 
signals, by proper choice of time constant with 
respect to input frequency and output loading. See 
text for discussion of resistor R s which represents 
load on the filter and affects actual resistance and 
capacitance values for any practical circuit. 

If the value of R1 is reduced, shortening 
the time constant, the output signal level 
would have time to fall back in an attempt 
to follow the input signal. If R1 were re¬ 
duced to zero, the output signal might be 
able to follow the input signal almost ex¬ 
actly and no filtering action would occur. 
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When a load is applied to the circuit, 
it acts just as if resistor R2 were connected 
(unless the load is itself an inductor or a 
capacitor, and we’re not considering that 
kind of load at this point). Now the charge 
on Cl is bled off through R2 during the 
time between peaks, and the output level 
may tend to follow the input signal. 

Increasing Cl or Rl, either one, will 
lengthen the time constant and keep the 
output level more constant. If Rl is in¬ 
creased, though, less current may be taken 
from the output; if the time constant is 
lengthened by increasing Cl, the available 
current will not be reduced. 

The exact relationship between time con¬ 
stant of a filter or bypass circuit such as 
that shown in Fig. 3. and the lowest fre¬ 
quency at which bypass or filtering action 
is effective, is complicated greatly by the 
variables always present in practice. These 
variables include the waveform of the sig¬ 
nal to be bypassed or filtered, the current 
through Rl and that through R2, and a num¬ 
ber of other quantities. 

A useful rule of thumb, however, is to 
always make the time constant at least equal 
to one full cycle of the lowest frequency 
to be filtered or bypassed. For a low-fre¬ 
quency cutoff of 100 Hz, for instance, the 
time constant should be at least %oo second. 
This would work out to be a 0.1 mfd capa¬ 
citor for Cl and a 100 K resistor at Rl, 
or a 10-mfd capacitor at Cl and a IK 
resistor at Rl, or possibly a 100-mfd capa¬ 
citor and a 100-ohm resistor. All three of 
these combinations provide a 0.01-second 
time constant and would have equal filtering 
action; the choice between them would de¬ 
pend upon power requirements and imped¬ 
ance of the circuit being filtered. 

What Is A Dielectric? We noted several 
pages back that a capacitor consists of two 
conductors, known as “plates”, and an insu¬ 
lator separating them, called a “dielectric”. 
This implies that any and all insulators are 
“dielectrics”, and in fact this is true. How¬ 
ever, when an insulating material is used 
primarily as the dielectric of a capacitor 
several characteristics of the material assume 
considerable importance. They not only help 
determine the capacitance of the resulting 
capacitor, but its useful frequency range of 
operation, the voltage levels at which it 
may be used, and the temperatures at which 
it may be employed. 


To help us see just how the characteristics 
of the dielectric determine all these proper¬ 
ties of the capacitor, let’s take a rather 
oversimplified look at the way in which a 
capacitor stores energy. 

All materials, of course, are composed 
of atoms, and atoms, in turn, are composed 
of protons, neutrons, and electrons. Only the 
electrons concern us in this view. 

The major difference between an insulator 
and a conductor is in the way in which 
the electrons are held to the atoms which 
compose the material. In a conductor, many 
of the electrons are “free”—that is, they are 
able to migrate from one atom to another. 
Since each electron is a minute negative 
electric charge, this migration or “drift” of 
the free electrons is what we generally call 
an “electric current” in the conductor. The 
greater the pressure, or voltage, which we 
apply to the material, the more electrons 
move—and the larger the current. 

In an insulator, on the other hand, the 
electrons are “bound” to their parent atoms 
more firmly and are not free to drift. While 
they can, and do, travel comparatively long 
distances from their “home positions”, the 
binding forces remain to pull them back into 
place once any pressure is removed. It’s 
very much as if they were attached to the 
atoms by rubber bands of various thick¬ 
nesses. 

When we apply a voltage to the conduct¬ 
ing plates of a capacitor, the pressure from 
the voltage source pushes a large number 
of free electrons onto the negative plate. 

Since charges of like polarity repel each 
other, the combined negative charge of all 
these free electrons pushes the neighboring 
“bound” electrons in the insulating dielec¬ 
tric away from the negative plate. 

The push away provided by the repul¬ 
sion force is opposed by the binding forces 
within the dielectric, but in all cases the 
repulsion force is the strongest and it over¬ 
comes the binding forces. 

As a result, the electrons of the dielectric, 
although still bound to their original posi¬ 
tions, are pushed out of place and pile up 
near the positive plate. There, they repel 
the free electrons in the conducting positive 
plate, which in turn drift on out of the capa¬ 
citor into the remainder of the circuit. 

The total effect is that a current flows 
“through” the capacitor—but in so doing, 
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the binding forces within the dielectric have 
been stretched to permit the current to flow 
through. 

This tension of the binding forces is usu¬ 
ally called “stress”,, and is the stored energy. 
So long as the binding forces remain 

stretched, the energy remains stored within 
the capacitor. It would be just as accurate 
to say that so long as the capacitor retains 
its charge, the binding forces remain 

stretched. 

When a discharge path is provided from 
one plate to the other, then the binding 

forces within the dielectric pull the bound 

electrons back into place. This creates a 
shortage of electrons at the positive plate 
and an excess of electrons at the negative 
plate—but the excess electrons flow through 
the external discharge path back to the posi¬ 
tive plate to make up the deficit there. In 
the precess, their energy is released as elec¬ 
tric energy. 

As we said, this is an oversimplified view 
of the process and makes no mention of the 
“electric field” associated with a capacitor. 
The oversimplifications lie in the area of 
"What keeps the binding forces stretched 
out?”, and any attempt to answer that one 
accurately would lead us far into the depths 
of solid-state physics and beyond the scope 
of this study course. 

But it may be a bit clearer now just how 
the physical and atomic characteristics of a 
dielectric can determine so many of the 
properties of the complete capacitor, since 
the dielectric is the place in which the actual 
energy storage occurs. 

For instance, some materials have stronger 
binding forces than others. The stronger 
the binding force, the more pressure will be 
required to put in the same amount of 
“stretch” or stress. This means that the 
material with the stronger binding force 
must require a larger electric charge, if 
physical sizes are the same, than one with 
a weaker binding force. Its capacitance, then, 
must be smaller. 

This characteristic is normally called the 
“dielectric constant” of the dielectric, and is 
also a measure of its insulating capabilities. 
The dielectric constant is a number which 
provides a comparison of the dielectric in 
question with clean, dry air. That is, air 
has a dielectric constant of 1. Any material 
whose dielectric constant is greater than 
1 will permit greater capacitance for the 


same thickness than will air. For instance* 
a material with a dielectric constant of 2 
will make a capacitor having twice the capa¬ 
citance of one with air as a dielectric, all 
other things remaining equal, and another 
material whose dielectric constant is 10 will 
provide 10 times as much capacitance as air 
or 5 times as much as the first material. 

While the binding force can be stretched 
over a considerable distance, it cannot be 
stretched indefinitely. Like a rubber band, 
it eventually reaches a point at which it 
snaps. The dielectric material is then per¬ 
manently damaged. This effect is measured 
by a characteristic called “dielectric 
strength”, which is usually rated in volts- 
per-mil. The volts-per-mil is the voltage 
necessary to cause permanent breakdown in 
a Mooo-inch-thick sample of the dielectric. 

Very few, if any materials, are either 
perfect conductors or perfect insulators. The 
most perfect insulators known still retain a 
few free electrons and so can act as partial 
conductors, while the most perfect conduc¬ 
tors (at normal temperatures) still retain 
some resistance. This provides a third factor 
in the dielectric which affects the capacitor 
greatly—one called “volume resistivity” and 
measured in ohms per cubic centimeter. The 
higher the resistivity, the better the insulat¬ 
ing qualities of the dielectric. Surprisingly, 
some popular dielectrics have rather poor 
insulating qualities; it all depends upon the 
particular application! 

The fourth major characteristic of the di¬ 
electric which has large effect upon the 
properties of the capacitor is the “dissipa¬ 
tion factor”. Like everything else, the stretch- 
and-release action of the dielectric is far 
from perfect. Not all the energy stored when 
the binding forces are stretched is turned 
back when the stress is released. Some of it 
is dissipated as heat within the dielectric. 

The “dissipation factor” is the ratio of 
energy released to energy lost, and like di¬ 
electric constant is measured by compari¬ 
son to air. Air has a dissipation factor of 
0.0; most if not all other dielectrics have 
higher factors. In most, it is also frequently 
sensitive, with losses increasing as the signal 
frequency goes up. This is the principal rea¬ 
son why some types of capacitors are suit¬ 
able only for use at dc or audio frequencies, 
while others work well up into the UHF 
spectrum. 

A perfect dielectric for an all-purpose capa- 
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citor, then, should have a high dielectric 
constant to keep the capacitor small; very 
high dielectric strength to permit its use 
with high voltages; high volume resistivity 
to prevent loss of the stored energy by in¬ 
ternal leakage; and a low dissipation factor 
so that most of the stored energy will be 
returned to the external circuit upon de¬ 
mand. 

Few dielectrics meet all these require¬ 
ments—and that’s why we have so many 
different types of capacitors available. Of 
all the various insulating substances avail¬ 
able for use as dielectrics, only six major 
types have found wide use, with a seventh 
(not usually considered to be an insulator) 
coming into popularity for special applica¬ 
tions. 

The classic dielectric is, of course, air. 
Its dielectric constant is so low, however, 
that air capacitors of practical physical sizes 
are limited to small values of capacitance. 

A substance even better than air as a 
dielectric in most of the critical factors is 
ruby mica. Again, though, the dielectric- 
constant is relatively low and so mica capa¬ 
citors of any appreciable capacitance are 
extremely large. 

The most popular dielectric for general 
purpose use through the years has been 
paper. The paper is almost always treated 
with special materials to modify the critical 
factors, but dielectric constant is always 
high. The principal problem with paper as a 
dielectric is threefold—the dissipation fac¬ 
tor, while reasonable at low frequencies, 
becomes excessively high in the rf region; 
the dielectric strength is not always great 
enough to get adequate capacitance and 
voltage ratings at the same time; and the 
physical construction, being so much like a 
coil, introduces undesirable self-inductance. 

Despite these limitations, paper capacitors 
are still the most widely used in moderate 
capacitance ratings for dc, audio, and low- 
frequency rf applications—and their only 
serious rivals are members of another very 
similar class. 

These rivals are the plastic capacitors, 
which use any of a number of types of plastic 
as the dielectric. The qualities of the plastic 
can almost be tailored to the needs of the 
capacitor designer, permitting near-perfect 
capacitors for any specific purpose, but the 
physical limitations remain. 

Similar to plastic capacitors in some ways, 


and vastly different in others, are the capa¬ 
citors which use ceramic dielectrics. Most of 
us tend to think of ceramic capacitors as 
relatively recent devices. Yet glass is a cera¬ 
mic material—and the very first capacitors, 
the venerable Leyden jars which date from 
before the invention of the electric battery, 
used glass as their dielectrics. 

Like plastics, ceramics can be made with 
almost any characteristics. “Ceramic” capa¬ 
citors fall into two broad classes, though. 
One of these—which includes glass—is simi¬ 
lar in most ways to mica. It offers extreme 
precision of manufacture, excellent stability 
of characteristics over wide temperature 
ranges and humidity conditions, and moder¬ 
ate values of dielectric constant. The other 
is not so stable, but has the highest dielec¬ 
tric constant of any type of insulator in 
wide use except one. This type of ceramic 
is used in the popular disk bypass capacitors 
and other units which feature high capaci¬ 
tance in small size. Unfortunately, its resis¬ 
tivity and dissipation factor prevents its use 
in general applications and limits it to by¬ 
passing and filtering. 

The sixth type of dielectric provides the 
highest dielectric constants of all, but at the 
cost of having the lowest dielectric strength 
and resistivity, together with polarization 
effects which restrict its use to dc circuits. 
This is the electrolyte dielectric, used in 
electrolytic capacitors. 

An electrolyte dielectric is a chemical 
solution which, in the presence of voltage 
stress, produces an ultra-thin oxide coating 
on one face of one plate of the capacitor. 
This oxide coating is the actual dielectric, 
and the electrolyte actually serves as the 
other plate of the unit. 

When an electrolytic capacitor is manu¬ 
factured, its dielectric is “formed” by oper¬ 
ating it for a specified time at specified 
voltages. The unit should never be used at 
higher voltages than it is rated for—and 
likewise should not be allowed to stand idle 
for excessive periods of time, or the oxide 
coating may go back into solution and 
cause failure of the unit when voltage is 
applied. 

Because of its unique characteristics, the 
electrolyte dielectric is used mainly for filter 
capacitors where the need is for largest 
possible capacitance values with moderate 
physical size, and comparatively large 
amounts of leakage can be tolerated. 


FEBRUARY 1969 


67 




Dielectric Dielectric Volume Dissipation 

Material Constant Strength Resistivity Factor 

(relative) (Volt/mil) (ohm/cm J ) (relative) 


Frequency 60Hz I MHz _ 40Hz I MHz 

AIR I I 1200 very high 0 _ 0 

(standard for comparison of dielec, constand & dissipation) 


MICA 
from 5 
to 9 

5 3800 

9 5600 

5 x 

5 x 

I0« 

I0' 3 

.005 

.005 

.0003 

.0003 

PAPER 

plain 

waxed 

3.3 2.8 

14.2 5.4 

202 

not rated .01 
abt. I0« .12 

.05 

.145 

PLASTICS 






from 

1.03 1.03 

200 

10? 

.00005 

.00007 

to 

11.4 7.0 

2000 

10'" 

2.0 

.140 

PRECISION CERAMICS (including glass) 



from 

3.78 3.78 

200 7 

x I0 7 

.0006 

.00001 

to 29.5 29.5 

410 

I0' 9 

.03 

.0075 

OTHER CERAMICS (bypass only) 




from 168 

167.7 

75 

I0' 2 

.006 

.0002 

to 1250 

1143 

100 

I0'« 

0.56 

.0105 


ELECTROLYTES 

(not rated specifically; approximate values) 

Alumin 45 - 450 V max very low very hjgh 

Tantal 140 - 150 V max very low very high 

Fig. 4 —Key characteristics of the various types of 
dielectric materials are listed above. Note that all 
have comparatively high resistivity and most have 
small dissipation factors. 

Fig. 4 lists the four key characteristics for 
the six types of dielectrics we’ve examined 
so far. The figures come from the fourth 
edition of “Reference Data for Radio Engi¬ 
neers”, but in most cases have been modified 
to cover an entire range of materials rather 
than specific dielectrics. (The plastics entry, 
for instance, condenses two pages of refer¬ 
ence data into a single line covering the 
entire range.) 

In general, the dielectrics with the larger 
dielectric constants are used more frequently 
at dc and low frequencies where larger 
capacitance values are more frequently 
needed. The critical factor so far as fre¬ 
quency is concerned is that of dissipation 
—this is a measure of internal losses, and 
dielectrics with excessive internal losses are 
not usable at higher frequencies. 

For bypassing, for instance, either a paper 
or a mica capacitor can be used at low 
frequencies, but paper would be the more 
normal choice because of its higher dielec¬ 
tric constant. A physically smaller capacitor 
could be used, if paper were chosen. As 
frequency goes up, though, losses in paper 
increase more rapidly than do losses in mica 
—and at the same time the capacitance 
values required for effective bypassing go 
down. This makes the dielectric constant 
less important, and the preference would 
switch to mica somewhere in the neighbor¬ 
hood of 1 MHz. 


The high-capacitance ceramic units, how¬ 
ever, would be preferable to either so long 
as capacitance values of 0.1 mfd or less 
would suffice, since the unit would be small¬ 
er fhan an equivalent-capacitance paper unit, 
and would perform at least as well as mica 
up through the UHF spectrum! 

In a tuned filter, on the other hand, the 
mica unit would be preferable in all cases. 
In a filter, the self-inductance of the capa¬ 
citor would become an important factor, 
and that of a typical paper unit would vary 
widely from manufacturer to manufacturer 
because of differing construction techniques. 
All mica capacitors, however, are made in 
the same layer-cake fashion because mica 
is brittle, and so the variations would be 
held to a minimum. 

How About Power Factor? Quite a ways 
back there, in looking at the low-pass R-C 
filter circuit of Fig. 3, we said that a load 
on this circuit would look like a resistor, 
unless the load had either inductance or 
capacitance—and we begged that question 
at the time. It’s time for it now. 

Obviously, any electric circuit could be 
put into a solid black box with nothing 
exposed except the terminals, and it would 
be rather difficult to tell what was inside. 

When we’re looking at the power cir¬ 
cuitry of any device, we can forget all about 
the signal terminals and look only at the 
power terminals on that black box. Most of 
the time, we’ll find that the innards of the 
box cannot be distinguished from a large 
resistor. 

That is, if the gadget operates on dc, it 
takes both voltage and current, and replac¬ 
ing the black box with a resistor which 
draws the same current at the same voltage 
would put the same load on the power sup¬ 
ply. 

Sometimes, though, that resistor represent¬ 
ing the circuit’s power usage might appear 
to have a capacitor in parallel with it— 
or an inductor in series. If it draws heavy 
current when it’s first connected, which 
comes down as time passes, that’s the same 
action we would expect from a capacitor. 
On the other hand, if it draws less current 
at first than it does after it’s been con¬ 
nected for a while, that’s the action an in¬ 
ductor would produce. In the first case, we 
would call it a capacitive load, and in the 
second, an inductive load. 

On a dc circuit, the inductance or capaci- 
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tance of the power loads is of little impor¬ 
tance except at the instant of switching 
power on. When the power circuit uses ac, 
though, the inductance or capacitance ap¬ 
pearing at the power terminals of a device 
can wreak havoc with other gadgets on the 
same line, because of the phase shift intro¬ 
duced on the main power lines by these 
reactances. 

That’s what “power factor” amounts to; 
it’s just another way of measuring the ap¬ 
parent capacitance or inductance of a load 
on an ac power line. Any normal resistive 
load has a power factor of 0. This means 
that it is effectively a pure resistance to the 
power line, free of either inductance or 
capacitance. 

A completely reactive load, having no 
real resistance in it but composed exclusively 
of either inductance or capacitance, would 
have a power factor of 1.0. If it were capaci¬ 
tive, it would be a leading power factor, 
and if it were inductive, the power factor 
would be said to be lagging. 

In other words, the term “power factor” 
refers to the percentage of reactance in the 
load. The whole thing is almost identical 
to the “Q” factor we normally apply to 
coils and tuned circuits, but power engi¬ 
neers use the “power factor” approach in¬ 
stead. 

Many “normal” devices used on ac lines 
have some reactance in them, which reflects 
to the power line as a power factor. Among 
these are electric motors, which reflect large 
inductive power factors when they are coast¬ 
ing, and are highly capacitive loads when 
power is first applied. The capacitive nature 
of the motor’s load on the line is the reason 
most motor circuits use slow-blow fuses; 
these fuses will carry the “charging current” 
required by the reactive load without blow¬ 
ing, yet still provide protection if the cur¬ 
rent drain continues for an excessive length 
of time. 

Transformers may reflect either inductive, 
resistive, or capacitive loads, depending upon 
the type of circuit connected to the sec¬ 
ondary. 

In general, power factors of any type of 
load can be corrected to the ideal 0.0 figure 
by deliberately introducing the opposite kind 
of reactance to cancel out that present in 
the load itself. For instance, “synchro mo¬ 
tors” (commonly known as selsyms although 
this term is actually a trademark) usually 
appear to be inductive loads to their power 


sources. Correcting capacitors are connect¬ 
ed across the lines supplying primary power 
to these devices, to “tune out” the power 
factor and keep the main power line itself 
at a power factor of 0. The amount of 
capacitance required to do this depends up¬ 
on the power factor present in the load, 
which in turn depends upon the number 
of devices and their exact operation con¬ 
ditions. 

In most ham power wiring, it’s safe to 
assume that the power factor is always zero 
and not attempt to adjust it. Normal house¬ 
hold wiring is quite tolerant of reactance, 
as are most devices used with it. 

The term “power factor” is also used, in 
somewhat different surroundings, to describe 
the “dissipation factor” of a capacitor which 
we examined in the previous question. This 
usage, however, is not in reference to elec¬ 
tric power circuits. When applied to a capa¬ 
citor, the power factor is similar to the 
dissipation factor, and indicates the amount 
of loss to be expected within the capacitor 
at power-line frequencies. The higher the 
power factor, the greater the internal losses. 

Next Session. The Extra Class exam is 
more loaded with theory than is any other 
amateur examination. While we’re working 
with the basics and some of their finer 
points, let’s stay with them a while longer 
and examine the details of amplifier opera¬ 
tion. Even if you’re not interested in the 
higher ticket, you may find it nice to know 
how an amplifier works! ■ 
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NEW PRODUCTS 


Mlamlmi] 

Amateur Radio 
Cubical Quads 
Single Bands 

MCQ-10 for 10 meters 
MCQ-15 for 15 meters 
MCQ-20 for 20 meters 

Tri-Band 

MCQ-3B for 10,15 8, 
20 meters 


Mosley Amateur Radio Cubical Quads 

Mosley’s newly released MCQ Cubical 
Quad Antennas are available in single-band 
form for 10, 15, or 20 meters, or as a 
tri-band quad for all three bands. The an¬ 
tennas feature Mosley’s rugged boom- 
to-mast mounting assembly with stainless 
steel clamps, 52 ohm coax feed to wire ele¬ 
ments, and a Gamma Match coupling ar¬ 
rangement that maintains an SWR of 2.2:1 
or better across the entire amateur band. 
Shipped with boom, spreaders, wire, hard¬ 
ware and instructions. For further data write 
to Mosley Electronics Inc.. 4610 N. Lind- 
berg Blvd., Bridgeton, Missouri 63042. 

TAB Book Catalog 

If you’re in ham radio as a game, or 
one of the electronics fields for life and 
advancement, there is a TAB book that you 
will be interested in. A recently published 
catalog describes over 100 current and 
forthcoming books, dealing with broadcast¬ 
ing, servicing, basic technology, electric 
motors, audio and hi-fi, test gear, transis¬ 
tors, and several other subjects. The cata¬ 
log is available free upon request, from 
TAB BOOKS, Blue Ridge Summit, Pa. Ask 
for their 1968 catalog. 



VHF Converter 

The performance of 1957’s elaborate va¬ 
cuum-tube receiving converters is consid¬ 
erably improved upon by today’s inexpen¬ 
sive solid-state models. Prices are lower, 
too. For instance, here is a 432 MHz to 
14 MHz converter, typical noise figure of 
3.6 db., at a kit price of $29.95. Hams 
who have been around for a while will 
realize how remarkable this really is. The 
circuit requires about 4.5 mA from a 9 to 
12 volt battery. Kit available from VHF 
Associates, PO Box 22135, Denver, Colorado 
80222. Since they are an active company, 
you might ask for their catalog, too. 



Varactor Multiplier 

Sometimes it is easier to generate radio 
frequency power at a relatively low fre¬ 
quency, and then to use a simple circuit 
to generate a much higher frequency out¬ 
put. This possibility is a relatively new ar¬ 
rival in amateur electronics, using a key 
component now known as a varactor di¬ 
ode. 

Varactor diode circuits can handle con¬ 
siderable amounts of power. For example, 
here is a varactor multiplier that will take 
up to 40 watts input on 144 MHz to gen¬ 
erate about 24 watts output at 432 MHz. 
Unlike ordinary multipliers, varactors will 
take AM or sideband inputs as well as CW, 
without generating unacceptable distortion 
of the signal. 

Several models are available. The one 
shown here, is priced at $54.95, from VHF 
Associates, PO Box 22135, Denver, Colorado 
80222. 
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Metex Polastrip 

It you are facing shielding or TVI prob¬ 
lems, some modern ideas for interference 
shielding materials may interest you. For 
instance, how about POLASTRIP, a ma¬ 
terial provided with tiny wires in elasto¬ 
mer? Under pressure, the wires bite 
through dirt and oxides to complete con¬ 
nections between two parallel metal sur¬ 
faces. If the POLASTRIP will not stay in 
place, you can ask for some POLASTICK. 
This is a special adhesive which will not 
interfere with the electrical properties of 
the strip material. For further informa¬ 
tion write to the Sales Manager, Metex 
Corporation, 970 New Durham Road, Edi¬ 
son, N.J. 08817. 

Noise Suppressors 

Mobile ham radio sounds like a lot of 
fun, but there are some hard technical prob¬ 
lems to get over first. The car builders 
don’t expect their buyers to have ears for 
electrical noise, but it turns out good ham 
radios are very sensitive, and respond strong¬ 
ly indeed to the electrical noises cars gen¬ 
erate. Very often you can tell, without any 
technical knowledge at all, that your car is 
generating excessive noise, by hearing the 
noise change with the road or engine speed. 
Is there something you can find that will 
help stop this noise? Yes, and the Estes 
Engineering Co. is very active in this field. 
For a minimum job try their Ignition Sup¬ 
pression Kit #6415 at $8.95. Or for a more 
complete treatment their Universal Suppres¬ 
sion Kit goes for $14.95 to reduce noise 
from spark plugs, distributor, generator, and 
other parts of the car. From Estes Engi¬ 
neering Co., 543 West 184 St., Gardena, 
Calif. 90247. 
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tunity to blow your mind on back issues of 
73. You send us So in cash, check or nego¬ 
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Every one could very likely be worth a for¬ 
tune to you. Who knows, you might even 
find a rare January 1961 in this pile! We 
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Allied 1969 Catalog 

Allied Radio, perhaps the nation’s largest 
consumer electronics distributor, has just 
published their #280 Electronics-for-Every- 
one, with 536 pages. This is a very large 
catalog, full of hi-fi gear, TV cameras and 
monitors, radios, phonographs and turn¬ 
tables, right through to test instruments, 
electronics components, and a line of kits. 
This line includes Allied’s recently intro¬ 
duced KG-2100 Triggered Sweep Scope 
kit, and a variety of other test instruments. 
For all these details, the catalog is free on 
request from Allied Radio Corporation, PO 
Box 4398, Chicago, Ill. 60680. 


Model 830 Transistor Commander 

Weight: 3 lbs. Portable. Luggage type 
case is 914 " x 6%” x 6%". That’s Amphenol’s 
new' service oriented transistor tester. It can 
also check diodes, zeners, and circuit supply 
voltages up to 100 volts. 

Provided with color-coded meter scales 
for simplified tests, the Model 830 tester 
will measure the DC beta of small-signal 
or power transistors without their removal 
from the circuit. Out-of-circuit tests include 
Icbo measurement. The tester is protected 
against accidental burn-out of transistors 
and diodes, or of the instrument itself. 

Available from Amphenol Distributor Divi¬ 
sion, 2875 South 25th Ave., Broadview, Ill. 
60153. Price, $79.95 net. 


Semiconductor Handbook 

Semiconductor Handbook, by Robert Tomer. 
From Howard B. Sams & Co. Inc., 1968 

The good old days of small transistor 
handbooks are long past, but a coverage 
of the general principles along with illus¬ 
trative applications can still be packed nicely 
between two covers that are not too far 
apart. 

It takes 13 chapters and three appendices 
to do the job, but the field is covered from 
basic physics ideas through circuit funda¬ 
mentals, component ratings, industrial and 
power applications, communications applica¬ 
tions, advanced devices in general, FET’s 
in some detail, and at last about 20 pages 
on micro-circuits and integrated circuits. 

The coverage is improved by many small 
diagrams, located at frequent intervals 
through the text where they are handy to 
the appropriate paragraphs. This is a second 
edition, written by an experienced field en¬ 
gineer. His experience shows in the close 
relevance of the writing to readers’ require¬ 
ments. From Howard B. Sams & Co., Inc., 
$5.75. 



RF Converter 

Tompkins Radio Products has developed 
new models versatile rf converter line. Their 
new TUNAVERTER X line can tune over 
a range of frequencies, and then monitor 
drift free with crystal control by simply 
flipping a switch. Another channel may be 
monitored by changing crystals. Priced at 
$32.95 each less crystal from Tompkins’ 
marketing division, Herbert Saleh & Co., 
Woodsboro 73M, Texas 78393. 
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Dictionary of Electronic Terms 

If you have not been working in elec¬ 
tronics for very long, or if you have, for 
that matter, sometimes you need to find out 
what some new term means. A remarkably 
complete collection of old and new terms 
has just appeared on the market. 

Allied’s dictionary supplies definitions of 
power line, coil form, Citizens’ Band radio, 
radio receiver, etc., which will be very use¬ 
ful to the beginner who wants to under¬ 
stand what the basics are all about. 

But like any complete dictionary, it also 
meets requirements for the advanced work¬ 
er. For instance, what is a ferrospinel? 
Triad? (a color TV term) or how about 
gamma ferric oxide? 

The print in this 112-page dictionary is 
a bit small, but it is a good visible type 
face, offering a lot of material between two 
low-priced covers. A really complete book, 
and the definitions are not too short to be 
useful. From Allied Radio Corporation, Chi¬ 
cago, Ill., and the price is a remarkable one 
dollar. 


Application Notes Catalog 

If you’re thinking about that next project, 
or the one following, maybe you can find 
some ideas in Motorola’s new Application 
Notes Catalog. It is industrially oriented, 
but many of the entries should be interest¬ 
ing to non-engineers and amateurs. There 
are 130 entries, each describing the design 
and application .of a circuit (or circuits), 
using Motorola components. A Selector 
Guide section at the beginning of the catalog 
lists the entries by applications categories. 

Titles include “20 Watts at 1 GHz with 
Step Recovery Varactors,” “An Integrated 
Circuit RF-IF Amplifier,” “Using Shift Reg¬ 
isters as Pulse Delay Networks,” and “Uni¬ 
junction Transistor Timers and Oscillators.” 
Several reference guides, two catalogs, and 
the Semiconductor Data Book are also listed, 
in the back of the catalog. 

For your copy of this handy guide, the 
Motorola Application Note Catalog, write 
Department TIC, Motorola Semiconductor 
Products Inc., Box 20924, Phoenix, Arizona 
85036. 



DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$ 1 for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458. 



SUBSCRIBERS 

We want to make absolutely sure that 
no one is using our 73 mailing list. We do 
not rent this list out as do other maga¬ 
zines. If your address label from 73 is dis¬ 
tinctive and you find that you are getting 
any mail addressed in the same distinctive 
way please let us know immediately and 
send us the envelope or wrapper that you 
received so we can take appropriate ac¬ 
tion. Your help in this will be very much 
appreciated. 



HAVE YOU A PERFECT FIST? 

M&M'S NEW ELECTRONIC KEYER 

CAN PERFECTIFY YOUR CW TO 40 WPM! 

/%. • Trouble free solid state circuitry. 

1 • Every letter perfect: self complet- 

ibfESSS ing dab's and dits, 3/1 perfect ratio. 

• AC powered: no batteries to die. 

K * Isolated relay output works with any 

1 HHR1E * ®ulit ' n monitor. 

|HH| • Works with your present key or bug. 

SH M&M Electronics Dah-Ditter model EK-I 

only $34.95 postpaid in USA and 
r. possessions 

Send your order direct to: 

M&M ELECTRONICS KeyerD.pt. 

6835 Sunnybrook, N.E., Atlanta, Georgia 30328 



SURPLUS ELECTRONICS 

ARC-3 TRANSMITTER 100-156 MC .EX $24.85 

SK-OSO PHANTOM ANTENNA .NEW $ 6.50 

GO-9 TRANSMITTER 300 KC-18MC .NEW $.5.00 

GP-7 TRANSMITTER 800 KC-9 MC .NEW $37.95 

BC-604 FM TRANSMITTER 20-2" MC .EX $ 7.50 

BC-924 FM TRANSMITTER 27-38 MC .EX $12,9,-. 

BN IFF SET 150-180 MC 110VAC 60CY NEW $59.95 

BC-456 ARC-3 MODULATOR .NEW $ 3.-5 

T-28/APT-1 RADAR TRANSMITTER 

90-200 MC .NEW $19.9a 

RT-45/ARQ-1 TRANSCEIVER-JAMMER 

14-30 MC .NEW $34.95 

BC-017 FM RECEIVER 30-50 MC .EX *24.95 

BC-11S8 AM TRANSMITTER 30-00 MC .EX 829.9a 

BC-605 INTERPHONE AMPLIFIER 12VDC ...NEW $ 5.95 

T-61/AXT-2 TELEVISION TRANSMITTER ..NEW $42.95 

PRICES: FOB INDIANA. PA NO C O l) ORDERS 
MIN. ORDER $5.00 NOT INCLUDING POSTAGE. 

PENNSYLVANIA ELECTRONICS 

P.O. BOX 127 

INDIANA, PENNSYLVANIA IS70I 












Ralph Steinberg, K6GKX 
110 Argonne Ave., 

Long Beach, Calif. 90803 


Is it Cold Down There? 


A common query when the men on the 
“ice” at McMurdo Station in the Antarctic 
receive phone patch calls from home. In¬ 
variably the answer is “It’s always cold and 
the temperatures are below zero in summer 
or winter.” 

Phone patching and teletype traffic to the 
Antarctic stations is a must every day of the 
year, band conditions permitting. The morale 
of the men depends on the communication 
link with their loved ones. The isolation in 
this remote part of the world is easier to take 
knowing there are dedicated radio amateurs 
ready at all times to serve them. 

In former years the phone patching and 
traffic handling was done by any stations 
that would oblige in meeting schedules with 
KC4USV, McMurdo Station. However on 
May 11th, 1967 a new Navy MARS net be¬ 
gan operations and now has a membership of 
thirty-seven stations that represent coverage 
of every part of the United States. Appro¬ 
priately the net control station at McMurdo 
was assigned the Navy MARS call N0ICE. 

With the transition to Navy MARS, the 
Antarctic Network has become more effec¬ 
tive in the handling of phone patches and 
teletype messages. In the first year of opera¬ 
tion, the net handled 3,536 phone patches 
and 287 messages from McMurdo. Since 
April of this year, 2,433 phone patches and 
2,503 messages have been completed and by 
the end of this year these figures will far 
exceed the totals of last year. During the 
winter over period (March to September) 
most of the teletype messages are of one 
hundred word personal letter text as mail 
service is non-existent during the Antarctic 
winter season. Also phone patches are not 
limited to five minutes due to the isolation 
of the men and the net is tailored for their 
welfare. 

Operations on the net begin each night on 
the east coast at approximately 0100 GMT, 
the midwest at 0300 and the west coast at 
0430 GMT on the Navv MARS frequencv 
of 13,975.5 MHz. To expedite the handling 
of phone patch calls, numbers are assigned 



Operator at N01CE / KC4USV at McMurdo Sta¬ 
tion running a phone patch through the Navy 
MARS Antarctic Network. Official Navy photo¬ 
graph. 

to the families of the men stationed at Mc¬ 
Murdo. Each net member has a copy of 
these numbers with the name of the party to 
call, town or city and phone number. The 
net control need only pass the number to the 
net station for the phone patch call. At times 
there may be as many as ten to fifteen calls 
placed with some of the net stations to com¬ 
plete in his or her area. 

In the summer season, September to Feb¬ 
ruary, the population increases at McMurdo 
Station with the arrival of the scientists and 
more military men. During this period, traffic 
to the states is at it’s peak and sometimes it 
is necessary for the net to work around the 
clock, especially on Christmas and Mother’s 
Day. Usually the net control station at Mc¬ 
Murdo has several operators working in shifts 
and the net stations frequently have extra 
operators to man their stations. With Mc¬ 
Murdo Station as the communications center 
for the outpost stations (South Pole, Byrd, 
Palmer and Plateau) this also adds to the 
traffic load. 

The members of the Navy MARS Antarctic 
Net not only handle the phone patches and 
messages but in many cases shop for gifts 
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at Christmas, weddings, anniversaries and 
birthdays for the men in the Antarctic and 
have them delivered to their families. Such 
service by the net members are not forgotten 
and when the men return to the United 
States they make personal visits to these 
members to thank them for this service. 

Recently during the operations of Project 
Facsimile Antarctic 1 the net was used as the 
liaison frequency between McMurdo and 
southern California. This was arranged for 
by Chief Navy MARS and assistance was 
given by MARS Director, Lloyd Madison of 
the 11th Naval District and MARS Director 
Terry Swartz who succeeded him. The net 
manager, Kenneth Nokes, N0RYE, arranged 
the operations schedules with the facsimile 
operators at McMurdo Station and thru the 
several months of the facsimile project did 
help to keep things operating smoothly on 
the net while transmissions of pictures were 
beamed to McMurdo. 

Words of praise are offered to the net 
members of the Navy MARS Antarctic Net 
for their continued efforts to keep up the 
morale of our servicemen who do duty in 
remote parts of our world. The net roster 
lists the following stations associated with 
the Antarctic Net: N0AAJ, N0AJN, 
N0AOO, N0AYT, N0EJH, 


N0EQZ, 

N0FQP, 

N0IFH, 

N0JRF, 

N0KWS, 


N0EYX, 

N0FXQ, 

N0ILN, 

N0JRT, 

N0RLX, 


N0FMO, 

N0HFO, 

N0IMK, 

N0JVC, 

N0RTR, 


N0EQH, 

N0FPG, 

N0IDH, 

N0ITS, 

N0KMR, 

N0RUH, 


N0RWL, N0RYE, N0USM, N0VAE, 
N0VQJ, N0WCK, N0WNN, N0XRO, 
N0YNK, N0YQJ, N0ZFF, N0ZHP, 
NAV 8 and NAV 11. 

The contribution and dedication of these 
Navy MARS members can be expressed by 
the following letter addressed to the net man¬ 
ager, Kenneth Nokes, N0RYE, from Chief 
Navy MARS, LCDR. Robert E. Mickley: 

“I would like to take this opportunity to 
express my appreciation to you and your 
fellow Navy MARS Antarctic Network mem¬ 
bers regarding the accomplishments of your 
operations during the wintering-over period. 

Through you untiring efforts and those of 
your associates, you have succeeded in 
breaching the communication gap between 
personnel serving their country in the bleak 
Antarctic wastelands and their families and 
friends in the United States. 

The record messages, radiotelephone calls 
and radio-teletypewriter letters handled by 
the Navy MARS Antarctic Network provided 
an outstanding service and exhibited a high 
degree of communication readiness. This ac¬ 
complishment has brought significant ac¬ 
claim to yourselves as individuals and to 
Navy MARS specialty operations. 

Please express my appreciation to the 
members of network for a task “Well Done.” 

. . . K6GKX. 
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1 ... 73 Magazine, November isMie, 1963, Page 86. 
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John Gove, product specialist for Am¬ 
phenol Industrial Division of The Bunker- 
Ramo Corporation, Chicago, is shown above 
constructing a new “Ampheham,” which, 
when completed, will look identical to the 
five-inch-high mechanical ham shown in 
lower left-hand corner. The Ampheham is 
constructed almost entirely of those types of 
microphone connectors, power connectors 
and tube sockets found in most hamshacks, 
manufactured by the division. The “ama¬ 


teur’s” body, only exception to this rule, 
consists of a high-wattage prejector lamp 
socket, also made by Amphenol. A close look 
at the photograph also reveals John’s “Am- 
phepup” (foreground), a tiny dog fashioned 
from miniature-type Amphenol microphone 
connectors and tube sockets. 

Incidentally, John’s craftsmanship can also 
be seen on our December cover (the 
Amphepup and colorful, specially-designed 
“Ampheclaus”). ■ 
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(...de W2NSD/1, continued from page 4) 
mercial” to many amateurs. The widely re¬ 
ported failures at passing the Extra exam 
(possibly around 50%) also have tended to 
discourage fellows from taking the time and 
expense of trying for it. 

Up until 1968 the Advanced Class license 
was closed to newcomers and we see the 
gradual drop off in licensees as cigarette can¬ 
cer and apathy ate into the ranks. It was 
dropping off about 1000 a year or so. Then, 
when the license was opened again last year, 
in trooped the troops. About 5000 new Ad¬ 
vanced Class licenses were issued. 

Considering that the most choice twenty- 
meter phone frequencies are now restricted to 
Advanced and Extra Class licensees, the num¬ 
ber of new licenses is piddling. 

Most of the new Advanced and Extra came 
up from the General Class license, as we can 


GENERAL 



see from the graph. There is a loss there of 
about 5000, pretty much the same number 
that turned up in the Advanced category. 
5000 out of 108,000 Generals is not exactly a 
tumult. It is more like a 4.6% response. Less 
than one in twenty! Perhaps this helps to ex¬ 
plain the enormous vacuums in the new Extra 
in Advanced Class band segments. 

This class of license has been dropping off 
ever since the FCC rewrote the rules and vir¬ 
tually did away with the class. Now, as re¬ 
newals come up, the old Conditionals either 
drop out or become Generals. As you can 



see, the incentive deal did not change the pic¬ 
ture in the slightest. There is not any indica¬ 
tion whatever of the Conditionals going for a 
higher license. 



The interest of the newcomers reached 
bottom a couple of years ago and now is 
building up again. We really should make a 
major effort to get more and better hams in¬ 
to our hobby through a program of public 
relations. 

The drop-off has been steady for the last 
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two years. 2 Vi% a year is not a reason to pan¬ 
ic, but just the same I’d be interested in any 
ideas on where the Techs have gone. 



That large drop-off in 1966 is probably 
more of a computer correction than a real 
change in licenses. In the last two years the 
number of hams has been very slowly grow¬ 
ing, perhaps averaging out at about a thou¬ 
sand a year. It certainly isn’t much like the 
good old days when our ranks were growing 
at about 10% a year! Perhaps we need new 
management? 

Perhaps we should recognize that whether 



we approve of the new regulations or not is 
besides the point now. They are the law and 
apparently will remain the law for some time 
to come. Our job now is to fall into line and 
get our higher class license as soon as we can. 

It is the responsibility of the ham magazines 
to make the transition as easy as possible. It 
is the responsibility of the radio clubs to en¬ 
courage and assist members in getting their » 
new licenses. We at 73 are doing everything 
we can think of to make it simple to pass the 
new exams. 

Ham Tests and Conventions 

Manifests and conventions, despite what 
you may have read recently, can be a ball and 
I try not to miss any more than I have to. 
During the last year I managed to get to the 
Long Island Manifest, the Swampscott Con¬ 
vention, the National in San Antonio, the Sar- 
oc in Las Vegas, the Sideband in New York, 
the VHF in New Jersey and the Rochester 
Manifest. Kayla managed to get to a lot that 
1 had to miss, such as the Dayton Hamvention 
and many others. 

Perhaps I should also count the 73 Mani¬ 
fest up here in July. We didn’t outpull the 
ARRL National as we did back in 1965, when 
we ran our last hamfest, but we did have quite 
a crowd and we had a lot of fun. I suspect 
that Hemisfair was more of an attraction than 
New Hampshire and its mountains. I enjoy 
New Hampshire a lot, but I do have to admit 
that I had a whale of a good time at Hemisfair 
and I’m glad I went. 

Hamfests and conventions are important, 

I feel, to the spirit of amateur radio. Here we 
can all get together with the top hams of the 
country who are there demonstrating ham-TV 
or slow scan TV, ham-RTTY, ham facsimile, 
moonbouncing and all of the other special in¬ 
terests that go to make up our hobby of ham 
radio. A good convention will keep you hop¬ 
ping from one interesting session to the next. 

How many contests have you entered at a 
hamfest? Code speed contests are simple to 
put on and are fun. Mobile operating con¬ 
tests are simple too. Fox hunting is great- 
it is the primary amateur radio activity for 
thousands of amateurs in Russia and several 
iron curtain countries. And how about work¬ 
ing up some special contests, say perhaps one 
for the phone men with twenty telephones 
connected in parallel and a given time for all 
to exchange short messages or even just call 
letters with as many as possible. They will be 
yelling their heads off, if it works out any- 
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thing like a DX pile-up. I’m sure that an en¬ 
thusiastic hamfest committee will be able to 
work out a number of events that will make 
their hamfest memorable—and will bring back 
even more the next year. 

If the committee coddles the speakers they 
will get them back again too. All too often a 
guest speaker is left to just stand around until 
his speaking time comes. Some committees 
make sure that speakers are welcomed. The 
Swampscott committee puts on a special din¬ 
ner for them, gives them badges and makes 
them feel glad they came. 

Most hamfests don’t rely too much on ex¬ 
hibitors as a drawing card for their hamfest, 
but convention committees know that the ex¬ 
hibits can make or break a convention. Every 
manufacturer in the ham field gets letters con¬ 
stantly asking him to come and exhibit at this 
or that convention. Some letters give the im¬ 
pression that the convention is doing the man¬ 
ufacturer a big favor by letting him display 
his wares. I realize that a good many amateurs 
have a basic feeling that everything in ham 
radio should be entirely home made and that 
manufacturers are an unnecessary evil. With¬ 
out our manufacturers I fear that much of 
ham radio would still be hung up in the Tri- 
Tet Crystal Oscillator days and running 200 
watts to a 6L6. 

I get to talk with most of the manufactur¬ 
ers in our field and I think I know all of them 
pretty well. The best of them may be making 
a profit of 10% on his ham sales. That is, un¬ 
fortunately, the exception. This means that 
any additional expenditure that he makes 
must be able to bring in ten times that ex¬ 
pense in sales volume. A $100 magazine ad 
must bring in $1000 in sales. A convention 
booth must bring in $10,000 in sales just to 
break even, at the least. By the time you add 
the cost of the booth space, shipping the ex¬ 
hibit from the factory and back, plane fare, 
hotel, and etc., it costs more like $2000 for 
a convention. 

How valuable is a convention to the manu¬ 
facturer? Well, if you figure that he can talk 
to about two or three hundred prospective 
customers during the show, he has to do a 
powerful lot of selling to make it profitable. 
The average affair runs for about eight hours 
on two days, a total of 960 minutes. One cus¬ 
tomer every three minutes would total 320 

Are there solutions to these problems? Of 
course. The convention committees that or¬ 
ganize their club members to help make life 
easy for the exhibitors will find that they have 
a lot more displays. Show them the town, 


buy them a dinner, help them set up and pack 
their displays, offer them accommodations in 
members’ homes. Spell them at their booth 
so they can see the convention, attend some 
of the talks, and get a snack. Most manufact¬ 
urers have an interesting story to tell about 
their product and you could do. worse than 
offer them a little time in front of an audi¬ 
ence to talk and answer questions. 

The secrets of putting on good conventions 
have been pretty well worked out. Hamfest 
and convention chairmen could do a lot worse 
than get in touch with the fellows who man¬ 
age the Swampscott and Dayton conventions 
every year. These are the two most successful 
conventions year after year because they are 
well planned and are fun. 

Lots of Prizes 

There is much to be said for displaying all 
of the prizes prominently, complete with a 
commercial message beside each product. The 
winners can then come up and pick their own 
choice of a prize. This matches the needs of 
the winners to the prizes available and helps 
to cut down the discount selling of unwanted 
prizes after the hamfest, a process which is 
distressing to both the prize winners and the 
manufacturers. 

Perhaps some publicity in the hamfest pro¬ 
gram could be given to the prizes. Also, as the 
prizes are picked out by the winners the an¬ 
nouncer could read off the commercial mes¬ 
sage. If you show the manufacturer that it is 
to his advantage to give prizes for hamfests, 
there will be a flood of prizes. 

Letters to the Editor 

When I visit ham clubs I get asked a lot of 
good questions about ham radio, the ARRL, 
Don Miller, CQ, Incentive Licensing, the ITU, 
the IARU and other matters of general inter¬ 
est. The club members tell me that they en¬ 
joy knowing more about these things. Yet we 
hardly ever get any letters here at 73 asking 
about these things. 

Yon might keep in mind, when you read 
something rotten about 73 elsewhere, that 
other publishers have a very good reason for 
hating us. 73, as far as we know, is the only 
ham magazine that is in the black. It will take 
more than name calling and cover immitating 
to change the pattern. 

While I don’t put much stock in editorials 
in other magazines calling me a scoundrel, 
you may and perhaps you feel that there are 
some questions that need answering. Ask 
away and we’ll bring out the true facts. 

Let’s see them cards and letters, folks. 
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Carole H. Allen W5NQQ 
308 Karen Drive 
Lafayette, La. 70501 


Be a Good Ham 
and Not a Bad Egg/ 


The mailman just delivered a small white 
envelope from the Federal Communications 
Commission and at last you’re a ham radio 
operator! As you open the envelope and see 
your call letters for the first time, you join 
thousands of other hams in a new world of 
adventure. And, of course, dozens of these 
amateurs are probably right in your own 
hometown or area. If you want to enjoy the 
hobby to the fullest and form the most last¬ 
ing friendships, resolve right now to be a 
good ham and not a bad egg! 

Make a few rules for yourself about bor¬ 
rowing and loaning—and stick to them! It 
may seem a trivial subject but you’d be sur¬ 
prised how serious it can be. 

For instance, imagine what happens to a 
budding friendship between two hams if one 
borrows an expensive tube tester from the 
other and then returns it several weeks later 
not working properly. Or what if the ham 
down the street says he desperately needs 
your jin pole to put up an antenna that week¬ 
end but lets it lie in his yard long enough 
to rust before bringing it back! 

Oh, you’d never do anything like that, but 
who would have thought these fellows would 
either? They probably wouldn’t dream of bor¬ 
rowing your car, camera, or lawn mower, 
but when it comes to ham radio, anything 
seems to go. Some hams feel that since we’re 
all members of a great fraternity, they want 
to make sure they get the most from their 
memberships! 

But what can you do about people who 
borrow? Of course, you can refuse to loan 
anything at any time and quickly become 
known as a sorehead. Yes, you may always 
have your possessions at hand, but you’ll 
make it almost impossible to ever borrow 
anything yourself no matter how great your 
own emergency. 


There are a few other tactics that are 
worth a try. In the first place, don’t borrow 
anything yourself if you can possibly avoid 
it. You really ought to own a soldering iron, 
screwdrivers, wrenches and an assortment of 
nuts and washers, so don’t pester some other 
fellow for these items. You’ll be asking for 
return requests. 

And if you want to look over a schematic 
in a current issue of an electronics magazine, 
for heaven’s sake, cough up the 75 cents and 
buy it on the newsstand. Let the guy who 
subscribed to the magazine keep it on his 
desk. If you find you must borrow a back 
issue of a magazine, make a copy of what 
you’re interested in and return it before the 
sun sets. 

If you need an ohmmeter, voltmeter or 
equipment that will be beyond your budget 
for a long time to come, try to use it at the 
owner’s home. Call him first and make sure 
you’re welcome. If you’re checking out a 
cumbersome kilowatt rig or something else 
extremely hard to move, ask the owner of the 
test gear if he would have time to come over 
and help you with the measurements. 
Chances are he would be tickled pink to 
bring his equipment and help you solve the 
problem right in your hamshack. This way 
there is no doubt how his property' is handled 
and you’ll probably learn a lot in the process. 

If you do borrow a tube tester or any¬ 
thing else, don’t ask for it until you’re ready 
to use it, and then return it immediately. If 
you’re delayed and can’t take it back when 
you said you would, call the owner and tell 
him. Don’t just keep it indefinitely. This is 
a sure way to make an enemy. 

And another important rule of the game— 
don’t ever loan anything you have borrowed 
to anyone else! It just isn’t yours to loan; 
and believe me, if something is going to be 
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damaged or lost, it will happen when you 
have reloaned it. Then you really are in a 
pickle—you’re still responsible for the bor¬ 
rowed article and you must explain that you 
had loaned it to someone else! 

But what is the worst should happen 
while you’re checking out your mobile rig 
with Tom’s grid dipper and you drop it on 
the concrete driveway. Replace the dipper 
or fix it but don’t returned a damaged article. 
If you take the broken dipper back as it is, 
the owner may say, “Oh, there probably isn’t 
too much wrong with it,” while gnashing his 
teeth, or he might give you a black eye. 

If you have an accident with a borrowed 
item, even if an old tube flickers out, fix it 
first and then return it with explanation and 
apology'. 

On the other side of the coin, you’ll be 
asked to loan things too. Put your name and 
call letters on a small tag and fasten it to 
tools or other items that might easily get lost 
in someone else’s garage or shack. Label your 
magazines with your call letters and this will 
serve as a good reminder to the borrower 
that you want them back. There may be a 
lot of people you will loan to freely, but if 
you’re approached by someone with a reputa¬ 
tion for misusing borrowed gear, you can 
insist on accompanying whatever he borrows 
and then bringing it right back home. Or y'ou 
can tell the little white lie that you just hap¬ 


pen to be using what the fellow wants to 
borrow and just can’t let it go. 

After you have been on the air for several 
years, you will have scrimped, saved, and 
accumulated a fine inventory of test equip¬ 
ment and tools for your shack that will make 
a beginner blink with envy. He may have 
nothing more at home than a homebuilt CW 
rig and an imported key and you will be the 
first person he thinks of when needing to 
borrow something. No one objects to loan¬ 
ing equipment or tools to a beginner who 
needs a boost, but everyone’s personal goal 
should be to accumulate what he or she 
needs to operate his equipment independent 
of another fellow. After all, John Smith saved 
his pennies for that $75.00 safety? belt so if 
a sudden wind blows a limb across his beam 
antenna SO foot up on a tower in his back 
yard, he can take care of it immediately. He 
didn’t buy it for someone else to borrow and 
stack in his closet for a month or two. 

The Golden Rule is just as applicable in 
ham radio as anywhere else. If you absolutely 
must borrow something, treat it as you do 
your own property and don’t keep it one 
minute longer than necessary. 

If you follow these suggestions carefully 
y'ou’ll never have to worry about being a 
bad egg—you’ll be known by your friends as 
a real good ham! 

. . . W5NQQ 



- with a MATERIAL DIFFERENCE! 

Use, is one of the most dependable 
testimonials of endorsement, and Telrex 
products are in use in 139 Lands 
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I. V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected, Finest Communication 
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73 Visits the Federal Aviation 

Control Center 
at Nashua N.H. 


What are radio amateurs doing in the 
world of modern technology? One promi¬ 
nent public service business is air travel, 
and as we think about airplanes and public 
transportation we may remember a time, 
maybe thirty years ago, when airplanes 
were known human accomplishments but 
you did not see one very often. 

A real, loud, amazing, two-engine airplane 
could upset anybody’s schedule, if it passed 
over low enough. Some of them did. We all 
knew these were built and flown by men, 
but the thought of actually entering one 
and going up in the air with it seemed 
very unlikely. 

I recall some magazine stories about 
Stratoliners, and it was believed that some¬ 
day commercial flights at altitudes as high 
as 20,000 feet might be practical. This, men 
thought would be well above most atmos¬ 
pheric disturbances, and air travel would 
be very comfortable. That was in the days 
before jet engines, radar sets, and Clear 
Air Turbulence. Since then I have flown in 


passenger aircraft as high as 40,000 feet, 
and experienced the curious sensation of 
somebody hitting the plane with big soft 
hammers. Looking out the window I have 
seen other planes traveling with tremendous 
velocity in the opposite direction, and I 
have sat watching the wing (whose tip I 
could not see) while the pilot worked his 
way down through a stack in zero visibility, 
to land at last in a snowstorm. 

Electronics in Air Travel 

When you consider the problems, you may 
feel some surprise at the relative ease and 
reliability exhibited by airliners departing 
for some distant point, and getting there. 
The worst difficulties seem to be on the 
ground, getting to the airport, and from 
there to your destination. Some newspaper 
reports appear about those flights that don’t 
make it, but think for a moment-there is an 
awful lot of air traffic. If all the successful 
trips were reported in any detail at all the 
newspapers could not publish very much 



A general view of 
the many electron¬ 
ics consoles where 
flight controllers are 
observing and track¬ 
ing aircraft. 
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Looking at some of the more complex electronics 
gear. This is a system that adds maps to the radar 
display, an i transmits the appropriate part of the 
resulting image to one of the radar repeated con¬ 
soles. 

else. Air travel has its hazards, but on the 
average it is a safe and very fast way to 
make long trips. If you avoid bad weather 
and those times when many other people 
are traveling you can get from New York 
City to San Francisco more comfortably than 
you can make a 300-mile bus journey, and, 
in about the same time. The air travel 
business has become a remarkable, huge 
industry. 

A key part of this industry is electronics, 
appearing as data processing, telephone and 
radio communications, and radar observa¬ 
tion and mapping. Are there radio amateurs 
in this work? Why not look for radio ama¬ 
teurs at the nearby Air Traffic Control Cen¬ 
ter? We came up with the name of Eli 
Nannis, W1HKG, and after a telephone call 
I went up for a visit. I expected to find 
something like a control tower or other con¬ 
servative if slightly odd airport-type struc¬ 
ture. 

The Boston Air Route 
Traffic Control Center 

A bit of careful navigation (following 
road signs) brought me to the Center. Isn’t 


DX-ARRAY 

NEW 20 ELEMENT 



The new Cosh Craft DX-Arrays combine the best 
yagi and colinear features into the World's most 
advanced amateur communication antennas. 
Realizing that the antenna is the most important 
part of your station. Cosh Craft engineers have 
devoted two years of intensive development and 
testing to perfect DX-Array. DX-Arrays have al¬ 
ready established new records in Dx-ing and moon- 
bounce programs. 

Whatever your interest may be, ragchewing, con¬ 
tests, DX, or moonbounce, get in on the excitement 
of VHF hamming today with DX-Array. 

DX-120- 144 mhz $29.50 

DX-220 — 220 mhz 22.50 

DX-420 — 432 mhz 17.50 

See your local distributor or write for complete 
specifications on these exciting new antennas from 
the world's leading manufacturer of UHF/VHF 

Communication Antennas. 


npjsni 

62) HAYWARD STREET 


MANCHESTER, N H 03 103 


FEBRUARY 1969 


83 













J ADDRESS: ....... 

I CITY: .. STATE: _ZIP: 


FAIR RADIO SALES 

Dept. 73 • Box 1105 • LIMA. OHIO 45802 


Epoxy DIODES 

1000 PIV I.2A ,25ea $21.00/100 

800 PIV I.2A ,20ea $18.00/100 

Minimum Order $5.00 Postage Paid 

Money Back Guarantee —Write For Cost Per 1000 

Pete Fragale, W8AEN 

Box 585 CLARKSBURG. W.VA. 26301 


DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$1 for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458. 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 

91 pages (11J/ 2 " x 17") of sche¬ 
matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 

TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 



Eli Nannis, W'lHKG, is pointing out some of the 
characteristics of the New England area. 


that odd? No airport, I thought. Seems to 
be no airport anywhere near here. Just this 
big block of a building with a microwave 
tower nearby, and some dipoles or long- 
wire antennas. Looks like a manufacturing 
plant of some kind. 

Walking up to this building, I rang the 
buzzer and shortly Eli Nannis came to the 
door. Going inside we walked down a short 
corridor and into a large room. It was more 
than that: it was a huge room! I was 
appalled. I was going to write something 
about this? Seeing that I might be approach¬ 
ing a state of shock, Eli considerably con¬ 
ducted me along one wall (I felt like a 
mouse invading an auditorium) and we 
went into the Center’s amateur station, 
WA1HOB 

It turned out the Center has a rather large 
and quite active ham radio club. There are 
hams from all parts of the Center, which 
employs about 400 people and is in business 
24 hours per day, every day. The ham sta¬ 
tion consists of a Galaxy transceiver, some 
test gear, and of course an SWR bridge. 
The setup there can be operated from mains 
power, the Center’s emergency power, or 
from car batteries, and can double over 
for emergency communications if necessary. 
An educational program is continuing for 
the improvement of hams’ technical and 
communications backgrounds, and several 
new amateurs are expected to receive their 
tickets shortly. 

After we visited the station, and I had 
recovered slightly from my shock at seeing 
the size and complexity of the Center, we 
discussed the work that is done there. Basic- 









ally, its purpose is to oversee all air traffic, 
except a few light planes, within the area 
between northern Maine south nearly to 
New York City, and west to slightly beyond 
Syracuse. Air traffic within five miles or so 
is controlled from the airport control towers, 
and is not a responsibility of the Center. 

There are four technical areas in the Cen¬ 
ter, reflecting the four general kinds of work 
carried on there. They are communications, 
display preparation, data processing, and 
the flight control area. 

I was very surprised to find the Center 
has no radar or other direct connections 
with the outside world of air traffic. All 
radio gear and radar systems used by the 
Center are situated at appropriate places 
over the control area, and linked to the Cen¬ 
ter by microwave or telephone systems. For 
instance, a flight controller handling traffic 
near Syracuse uses a radar display that is 
generated at Syracuse, not in New Hamp¬ 
shire. Since any controller can talk with as 
well as observe any plane in his area, and 
there are many areas and controllers, the 
Center has a communications system that 
certainly appears large enough for a fair¬ 
sized town. 

The equipment that generates the displays 
used by the flight controllers is on the same 
lower level as the communications system. 
Several large cabinets contain some rather 
unusual gear that combines incoming and 
locally generated displays, and prepares 
them for use by the controllers on the floor 
above. 

At one end of the building, on a large 
raised platform, there is a large Univac 
computer. It is to be replaced by a larger 



Ver-r-r-y Inter-r-r-estincj Bar-gains! ! ! 

Send lor our ver-r-r-r-y Intet-r-r-esling 68 page 
catalog ! ' ! 254 (Free with an order ! ! .') 

MINI BOX HEAT SINKS 

Made of gold anodized alumi 
num. Designed for transistor 
ignition systems. It is the very "-Jr 

best Inside dimensions are 1 > |jro—-- 

wide x 2 5/8 long x 2 3/8 high lllfl 1118 
2 shelves inside for mounting l||| 1118 

transistors % diodes. Brartti new HIB • UI8 
with hardware. Use it in your 
next protect to give it that professional look 
MHBS.S2.00 postpaid. 

GYROSCOPE WORLD WAR II FAMOUS 

Drift Meter Gyro Use it as a 
Camera Stabilizer or for a Science 

i <i" 

H turn ‘Gyro wheel 4" Du & turns 

11. ‘.,00 RPM AC input 110V 
400 Hz, but will run on 12 V 
DC with a 400 Hz power supply. 
w w A similar Gyroscope Camera Sta 

bilizer is sold at over $800 00 in large camera 
stores. Has on off switch & a caging provision to 
lock movement when required. Has a machined 
mount to attach to item to be stabilized Power 
Supply Kit for this unit S2 50 when with Gyro 

4K Gyro .$10 00 postpaid 

Power Supply P S. Gyro ..$2.50 postpaid. 

1000 MED TANTALUM CAPACITOR 

Buy a brand new high capacitance Tantalum 
capacitor for less than the price of an equivalent 
aluminum foil unit. You gain the advantages of 
small size, high reliability, infinite life, anti high 
temperature operation. Don't let the Electrolytic 
Capacitor be the largest size and least reliable 
component in the next home protect or replace 
merit. Regular net (trice of these units is S/2 00 
Brand new Tantalum Capacitors 
1000 Mfd <<■•> 50 VDC TCI 000 . $2.00 postpaid 
400 Mfd <H> 75 VDC TC 400 $2 00 postpaid 
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Brand New GOVERNMENT SURPLUS 

FI. Connector SO-239, New.$ .45 

F2. Connector PL-259, new.S .45 

F3. Adapter UG-175/U, new. $ 12 

F4. Hardware. 2 lbs nuts & bolts.$1.00 

F5. Capacitors, 1 lb grab bag.$1.00 

F6. Rotary Switches, 1 lb grab bag.$1.00 

F7. Lever switches, 1 lb grab bag.$1.00 

F8. Precision resistors, 1 lb grab bag.$1.00 

F9. Mica capacitors, 2 lb grab bag.$1.00 

F 10. SPST switch A&H83001.3 for.$1.00 

F 11. DPDT Rockette type switch.$ .50 

F 1 2. Subminiature 8 pin socket, 20 for....$1.00 

F13. 829 tube socket.$ .75 

F14. 7—8—9 pin sockets, 10 for.$1.00 

F15. 7 and 9 pin shields, 10 for.$1.00 

F 16. Acorns-954, 955, 957, 959, 10for.$1.00 

FI 7. GE 3C22, new.$2.00 

F 18. Toroid 40 hy. $ .50 

F 19. CAC Toroid 23.3 mH..$ .50 

F 20. CAC Toroid 430 mH.1 50 

F21. Xfmr 11 5vac - 6.3 @ 1.2A. 1*.$1 00 

F22. Sprague 10/10 mfd 450vdc, 3 for_$1.00 

F23. Dumont 2 mfd lOOOvdc cap.$ .50 

F24. TLA6040, 4 mfd 600vdc cap.$ .50 

F25. Cap., 20/20 mfd 300vdc.$ .50 

F26. Cap., 20/20/20 mfd, 450vdc.$ .50 

F 27. Cap , 40/40 mfd 156 vdc.S .50 

F28. Micamold 60 mfd 400vdc.$ .50 

F29. Oil cap.. Pyramid 1 mfd 1500vdc....£ .75 
F30. Oil cap.. Pyramid 16 mfd 400vdc....S 1.00 

F31. Oil cap., Sprague 8 mfd 1500vdc.$2.00 

F32. Var. cap., National 7-100uuf Ikv.$1.00 

F33. Var. Johnson 50 1050uuf 2.5kv.$7.00 

F34. Var. Johnson 3.5-14.5uuf 1.2kv.£ .50 

F35. Var. dual section 470uuf 4.5kv.$7.00 

F36. Var. Cardwell 2.8 6uuf 1 kv.S .50 

Minimum order $5. Please include suffic¬ 
ient postage in your money order or cash¬ 
iers check. Ohio residents add 4% tax. 

MENDELSON ELECTRONICS CO. 

516 Linden Avenue, Davton. Ohio 45403 
Phone: 513-252-9911 
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CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use. The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev¬ 
el meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great 
for recording DX contacts, friends, at tne movies, 
parties, unusual accents, etc. Use like a camera. 
Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALENDA R CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 
numbers. Set this on GMT 
and never make a mistake 
again on logging time or date. 8x3Vax3% , brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 
12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber settingl Wei¬ 
ghs less than 1V4 lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFCI 
Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1” high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 





Send order to: 

RE DUNE Co. Box 431, Jaffrey NH 03452 

) Tape recorder ( ) Digital clock radio 

) 24 Hour clock { ) 12 Hour digital clock 

) Travel clock radio ( ) Desk name plate 

I Name_ 


Address. 


j City— 
I State. 


-Zip. 


one, I understand, within a year or two 
since it is having some difficulty keeping up 
with the work. This computer prepares flight 
information by use for the controllers, and 
reads it out on the machines visible in the 
lower RH corner of the large photo. This 
computer can accept information from other 
computers in adjacent flight control zones, 
without human assistance, so that controllers 
are promptly informed of flights entering 
their areas or passing over on long trips. 

And at the other end is the actual flight 
control area, consisting of many small con¬ 
soles, each manned by a group of two or 
three workers. The consoles at the left hand 
side of the room are operated by men con¬ 
trolling flights above 20,000 feet, and those 
on the right are for flights below 20,000 
feet. Each console displays only a rather 
small part of the overall picture of the 
entire area. 


How the Center Works 

All commercial and military pilots, and 
many private pilots, file flight plans with the 
FAA shortly before takeoff. These list take¬ 
off and landing times and places, and pro¬ 
posed schedule in flight. Fed to the Center’s 
computer, these figures are checked against 
other flight plans, and changed if necessary 
to avoid hazardous interference possibilities. 
Finally, the computer prints out information 
slips for the flight controllers, carrying the 
data each one needs to follow that flight 
across his screen. 

The controller sees the plane as a blip 
on his screen. He notes the plane’s designa¬ 
tion, bearing, speed and altitude on a small 
piece of plastic (called a shrimp boat) which 
he pushes across the radar display to follow 
the appropriate blip. If he wants to talk 
with the pilot he is able to communicate 
through the elaborate phone and radio sys¬ 
tem, and can ask the pilot to activate a 
transponder in the plane. This generates a 
brief but prominent change in the blip, and 
the test is regarded as most successful if the 
appropriate blip flashes, and most needed if 
some other blip flashes. Positive identifica¬ 
tion is made very quickly in this way. 

Each controller is responsible for the safe 
flight of up to ten (or 20, in emergencies) 
aircraft across his area. He gets about six¬ 
teen months of training, on special simu¬ 
lated displays, before he goes to work as a 
controller. 


86 


73 MAGAZINE 










As Eli was explaining this to me, some¬ 
thing was gaining my attention. I looked 
at one of the displays close up and finally 
it struck home: These looked like PPI dis¬ 
plays, and they were green as you would 
expect, but they seemed to show TV scan¬ 
ning lines. In fact, they appeared to be 
TV displays, not radar displays. I asked Eli 
about this. What was the purpose of it? 

Some Very Practical Electronics 

That explanation took some time, and we 
visited some parts of the building again as 
the various parts and functions fell into a 
clearer picture. 

The incoming radar displays are not very 
good for flight control work. For instance, 
beacon sites and airways are simply places 
on the map and there is little or nothing 
to serve as accurate reference for radar 
navigation control. Airways do not reflect 
radar waves. And so the map is added at 
the Center. A flying spot scanner does that 
job. 

A sharply focussed spot moves across the 
face of a fast-phosphor tube (the trace is 
quite blue, almost violet) in synchronism 
with the radar trace. A map is placed over 
this display. Since the map is drawn on 
transparent material, its lines appear as posi¬ 
tive or negative lines when added to the 
incoming radar picture. Very little electron¬ 
ics is required to do this job, most of it 
serving to keep the flying spot trace and the 
map in svnchronosm with the radar display. 
The combined signals are presented on the 
face of a special image memory tube, but 
this picture is off-center so that only a 
portion of the area visible to a given radar 
set appears on the memory tube phosphor. 

This is because the same big display can 
be fed to several memory tubes simultane¬ 
ously, each tube getting an area that is inter¬ 
esting to one flight controller. A TV pickup 
tube assembly then reads off the image for 
use in one or more flight control consoles. 
Since there are several of these systems, 
a data processing system, and many com¬ 
munications systems, it is evident there is 
a lot of electronics installed in the BARTCC. 

The Future 

Hams thinking about their future in elec¬ 
tronics should be very interested in the 
FAA’s work in aircraft safety and naviga¬ 
tion. The field is rapidly developing in com- 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 RAGES crammed with 
Gov’t Surplus Electronic 
Gear—the Biggest Bargain 
Buys in America! It will 
pay you to 

SEND 25 $ 

for your copy—Refunded 
with your First Order! 

BC-645 TRANSCEIVER, 15 tubes. 433 to 
300 Me. Easily adapted fur 3 way voice or 
code on Ham, Mobile. Television Experimental 
and Citizens' Bands. IVitij tubes, less power 
supply in factory carton. vie nc 


SPECIAL PACKAGE OFFER: BC-645 
Transceiver, Dynamotor and all accessories, 
including mountings. t'HK Antenna Assemblies, aa 

control box, complete, BRAND NEW .alOiatf 




AN/APR-4Y FM & AM RECEIVER 
"FB" FOR SATELLITE TRACKING! 

High precision lab Instrument, for monitoring and measuring 
frequency and relative signal strength. 3S to 4000 Me In 5 tun¬ 
ings ranges. For 110 V 60 cycle AC. Built-in power COO •ill 
supply. Original circuit diagram Included, Checked 

nut, perfect, LIKE NEW . RB 

All Tuning Units Available for Above 


SCR-274-N, ARC-5 COMMAND 

Freq. Exc. Like 

Range Type Used New 

RECEIVERS, Complete with Tubes 
190-550 Kc ..BC-453....$18.95.$23.50 

3- 6 Me.BC-454....$16.50.....$21.50 

6- 9.1 Me.BC-455....$14.95 $19.95 

1.5-3 Me.R-25. 

TRANSMITTERS, Com 

4- 5.3 Me.BC-457.... 

5.3-7 Me. BC-458:... 

7- 9.1 Me. BC-459.... 

2.1-3 Me.T-18 


SET 


HQ! 

BRAND 

NEW 


3-4 Me. 


21.50. 

dete with Tubes 

6.95.$11.95 

6.95.612.95 

17.95.622.50 

610.95 


T-19..$10.50.$14.95 


BC-929 3-Inch Scope, with all tubes, 

EXC. USED, Like New.$16.95 

Conversion instructions, with diagram, for 
110 V AC operation.$ .65 

TERMS Either 23% Deposit with Older, balance C.O.D,—OB— 
HcmtUance In Full. Minimum Order So.00. All ship¬ 
ments I'.O.B. our warehouse. NYC. All merchandise subject to 
prior sale and price change. 


G&G RADIO SUPPLY COMPANY 

(Teh (212) CO 7-4605 
77-B Leonard St., New York, N.Y. 10013 


plexity and sophistication, and although it’s 
pretty elaborate right now it was my im¬ 
pression that you’d really be getting in on 
the ground floor. Right now, electronics 
technicians get about $9,000 worth of train¬ 
ing over a period of six months before they 
are qualified, and this can be expected to be 
worth more and take longer as proposed 
new gear and systems are installed and 
made operational. ■ 
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GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 

RCA 12 Volt 85°C Crystal Ovens-for RCA- 
GE-Aerotron-Comco FM Radio Equip¬ 
ment. Octal base—slight modification to 
some radios for proper connections. 

Shipping weight 1 lb. $3.50 

Facsimile paper for WestFax Machines—2d 
each or $12.00 per 1000 sheets. Ship¬ 
ping weight 5 lbs. per 1000 sheets. 
Transformer—12 volt center tapped @ 70 
amps (input 115 vac). Ideal for battery 
charger, two way radio supply, etc. Size 

6V4x7x5. Shipping weight 30 lbs. $9.95 

Transformer—28 volt @ 854 amps & 12 volts 
(® 1 amp (input 115 vac). Excellent for 
regulated supply or low voltage power 
supply. Size 554x5x454. Shipping weight 

16 lbs. $5.95 

12 volt DC to 115 volt AC 60 Cycle Trans¬ 
istorized Inverter Kit—complete with all 
parts, instructions and case. Shipping 

weight 25 lbs. $18.95 

Sealed Mercury Wetted Polar Relays (direct 
replacement for WE255A). RTTY'ers 

dream. Shipping weight 4 lbs. $4.95 

Ni-Cad Batteries, 1.3 volt @ 4 amp/hr. Ex¬ 
cellent condition. Shipping wt. 1 lb.... $2.25 

Minimum Order $5.00. Sorry, no catalog at this 
time. Write for specific items. Watch for our fut¬ 
ure ads in 73 Magazine. Happy Valentine’s Day! 


TRANSKE Y(tm) 



$34.95 

Postpaid 


Electronic Keyer and Monitor 

+Transistorized; relay output. 

+ Key built-in; wired, ready to operate. 
^-Continuously variable speeds 5-50 WPM. 

+ Penlight cells or 6V external source. 

+ Key contacts adjustable. 

+Push switch on back, automatic or semi-auto¬ 
matic operation. 

+ Dot-space ratio adjustable. 

+ Variable tone control on monitor. 

+ Keyer 354x554x134. Weight 2 lbs. 
-^Unconditional one year guarantee. 

W6PHA - GLOBAL IMPORT CO. 

BOX 246, EL TORO, CALIF. 92630 


VWW 

VMM 

25KC MARKS! 

Locate New Sub -Bands 

Accurately! Four wires con 
give 2SKC marks. Circuit b 
3-300, 10 mo. (lowest is 

nect IC-3 Divider to your 100KC calibrator to 
oard 1*4" x 1*4". Specify supply voltage — 
best.) Send for IC-3, $5.95, + 30r postage. 

j PAXITR0NIX INC. BOX 1038 (B) Boulder, Colo. 80302 


NO • FREE” CATALOG! 

Our new policy Is to semi “FLYERS" only cm a free basis: 
and there may be no follow up mailing unless you order 
from the flyer. 

We have a large catalog of electronic parts & equipment 
lover 100 pages) that will be supplied to those ordering 
mm $10.00 from the flyer. Catalog deposit is ll.mi (mdse 
certificate Issued) 

BIGELOW ELECTRONICS 

Dept. 73, P.0. Box 71, BLUFFT0N, OHIO 45817 


Propagation Chart 
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ISSUED DECEMBER 


J. H. Nelson 



Good: 3-6, 11-14, 18-21, 23-25. 
Fair: 1, 2, 7, 8, 15-17, 22, 28. 
Poor: 9, 10, 26, 27. 















































($1,000,000 TV1 Suit from page 37) 
their findings would be reported to the Miami 
office of the FCC which has jurisdiction in 
this case. 

On October 25, I spoke with Mr. Gilbert, 
the Engineer in Charge of the Miami FCC 
office, to see if a determination had been 
made in the case. He said that the FCC 
could find no cause to limit Mr. Gridley's 
operation and that Mr. Eggers’ attorney had 
been notified to that effect. He said that he 
considered the case closed inasmuch as the 
FCC no longer had jurisdiction over what is 
in essence a dispute between two neighbors. 

On October 26, the original pre-amplifier 
was re-installed at the TV antenna upon the 
insistance of Mr. Eggers. The Jerrold ampli¬ 
fier and the high-pass filter were removed. 
This TV set is, therefore, in its original con¬ 
figuration, which exhibited the maximum 
amount of interference. 

On October 31, a suit was filed in the Cir¬ 
cuit Court of Sarasota County against Mr. 
Gridley. Among other things, the suit states: 
“That said radio station was erected and is 
maintained in a negligent and unskillful man¬ 
ner, and by reason of this negligence and 
want of care in the construction, operation 
and maintenance of said radio station since 
the year of 1958, Defendant still does main¬ 
tain a nuisance, causing much discomfort and 
vexation to your Plaintiff by not allowing 
him to enjoy his radio and television sets be¬ 
cause of this constant and considerable inter¬ 
ference, and this aforesaid nuisance consti¬ 
tutes an electronic invasion of privacy in the 
home of the Plaintiff.” 

The suit asks that Mr. Gridley be restrain¬ 
ed by injunction from maintaining or using 
his amateur station and that Mr. Eggers re¬ 
cover SI,000.000 damages. 

Mr. Richard V. Harrison, attorney for Mr. 
Gridley, has contacted the ARRL General 
Counsel in Washington and has requested sup¬ 
port in'this matter. Mr. Harrison has also 
moved that the case be heard in the Federal 
Court in Tampa, and that Mr. Eggers be en¬ 
joined from publishing in the newspapers any 
material referring to Mr. Gridley or to “ham 
operators.” A total of five advertisements 
containing “editorials” have appeared in the 
newspaper since the start of the case. 

It is understood that a hearing on this case 
will be held in the Federal Court in Tampa 
on January 8, 1969. 

The TVI Committee believes it has ex¬ 
hausted all possible methods to effect a solu¬ 
tion to this interference problem. However, a 
final solution cannot be effected until the 


complainant agrees to cooperate by allowing 
the necessary corrective action to be per¬ 
formed. Nevertheless, the committee will 
continue to monitor the events as they occur 
and stands ready to assist if requested. 

A note from Grid points out that there 
never has been a precedent set in a suit of 
this type in ham radio and that an adverse 
ruling, no matter how unlikely, could mean 
the end of amateur radio as we know it to¬ 
day. Grid needs help, legally and financially, 
to see him through this nightmare. 

A.E. Gridley W4GJO 

1966 Hillview Street 

Sarasota, Florida 33579 ■ 

"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 

All leading lines of amateur gear: 

We g’ve best trade-in allowance 
for your gear on new equipment: 

Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 

CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St„ OKLA. CITY, OKLA. 73106 
Phone 405-CE-5-6387 


SURPLUS WANTED 

Equipment with prefixes ARA, ARC, ARM, 
ARN, APA, ASN, ASA, APN, APR, ARR, 
ASQ, GRR, GRC, GRM, GPM, VRC, UPX, 
LIRA, URR, URM, IJSM, UPM, SG, MD, 
PRM, PSM, PRC, TMQ, TRM, TED, SPA, 
SRT, CV, Commercial equipment bv: ARC, 
BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, 
SPERRY, etc.; TOP CASH DOLLAR PAID 
OR TRADE. WE STOCK ISEW HAM 
GEAR. Write-Wire-Phone (813) 722-1843, 
Bill Slep, W4FHY. SLEP ELECTRONICS 
COMPANY, 2412 Highway 301 N., Ellen- 
ton, Fla. 33532 

WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 

303 West Crescent Avenue 
Allandale, New Jersey 07401 
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CW Only 

As a true believer of the delicate art of 
CW, I used to wonder since World War II, 
if I was still living in the age of high button 
shoes and buggy whips, but I no longer do, 
and here is why: 

I made my conversion at a tender age 
from the life of a normal, red blooded Ameri¬ 
can boy to a strange character who spent 
long night hours listening to weird noises 
from the 201A’s in a super-regen receiver. 
The sheer joy of first copying completely a 
message from start to end has seldom (I siad 
“seldom”) been equaled to this day. I was 
a superior being—I was in an esoteric society 
of superhumans who had their own lan¬ 
guage, and greatest of all—I was privy to 
secret conversations coming through the 
night in fair weather and foul. 

Since 1928 (my “ticket” year) I have 
steadfastly held my head high and refused 
to be seduced by the “phone” boys—or as 
we now say the “SSB” types. “Lips that touch 
liquor shall never touch mine” were mild 
compared to my firmness that, “A hand that 
caresses the bug shall never hold a mike.” 
My rationalization for this attitude was a 
thing of beauty and joy forever. I said, in 
my pristine purity, “I talk all day on the 
telephone, so why should I spend my pre¬ 
cious time shouting into a mike!” For this 
I have suffered the opprobrium, slurs, and 
downright insults of my fellow hams, but I 
have resolutely turned my cheek. 

Now after 38 years of “CW only” (I 


Roy Ferren W'6EKN 

131 S. Anita Ave. 

Los Angeles, Calif. 90049 

Here , OM 

started young—so none of that “Old Timer” 
stuff) I feel my lonely stand against the 
ubiquitous “phone man” is slowly being vin¬ 
dicated. I am sort of a strange breed that 
can best be described as a “DX ragchewer” 
or a “Ragchewing DX’er.” I do this by sitting 
quietly in front of my 75A4 watching the 
heat waves rise from the Henry 2K final 
and slyly swinging around the wide spaced 
single band Yagi to those directions where¬ 
from the sweet and pure sigs come for me 
to snare. When this occurs I then subtly 
start questioning the victim in English, 
French, or Spanish to encourage him to break 
the deadly pattern of the “RST, QTH, QSL, 
73” hackneyed QSO’s heard constantly on 
14 MHz. Sometimes I succeed, sometimes I 
don’t, but when I do I get some interesting 
answers. Among these answers comes forth 
the fact that a number of dedicated phone 
men are reluctantly deserting the ranks of 
SSB for the honorable art of CW. Why? 
Mainly, because they are bone tired of the 
incessant flow of chatter, endless repetition, 
and the use of “cute” phrases. They want to 
again enjoy the crisp, clear interchange of 
ideas, thoughts, and information through the 
use of CW which by its nature forces clear 
thinking into few words. Objectively, I think 
this is good for amateur radio. It gives a 
healthy transfusion between disciplines and 
keeps alive that spark of uniqueness in ama¬ 
teur radio of “Let’s do it differently, and 
better.” 

. . . W6EKN 



S-J4.95 

rviDICON Magnetic Deflection Yoke 


TO 


'ZAi 




(A 


Brand new 1" VIDICON DEFLECTION YOKES, 
either tube ■ no. 19,168 or transistor type no.1809 
(Please specify). Complete with "How to Build a 
TV Camera" instructions, etc. Only $14.95 + post. 

No.4760 Crystals for 15.750 kc.$14.95 

No.4761 Crystals for 31.5 kc.$14.95 

PAGE AFTER PAGE OF VALUES LIKE THESE 
are listed in our catalog 967A1. If you have mislaid 
your copy a new one will be mailed upon request. 
With the exception of our flyer 968M1 we will not 
have a new catalog available until the Spring of 
1969. WATCH FOR IT! Occasional flyers only. 


TURRETS 

0N y $7.95 



No. 19,1 72—Sylv. brand new 4 lens turret 5%" dia. 
w/mounting hole in center (1 mounting hole is for¬ 
ward of the other 3 for using close-up lenses) & all 
are threaded for a std. 16mm "C" lens. 

EXTRA SPECIAL only S7.95 plus postage. 
VIDICON SOCKETS-no.2100-brand new for 1" 
electromag. Vidicons type 7038, 6198, etc. S2.95. 


THE DENSON CORP. 

POST OFFICE BOX 85 


Rockville CT 06066 
Phone 203-875-5198 
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s iOCK'* THE DRAKE R-4B RECEIVER 



The Drake R-4B offers many fine features . . . 
Linear permeability tuned VFO with 1 kc dial 
divisions. Covers 80, 40, 20, 15 meters com¬ 
pletely and 28.5 to 29.0 Me of 10 meters 
with crystals furnished. Four bandwidths of 
selectivity, .4 kc, 1.2 kc, 2.4 kc, and 4.8 kc. 
Built-in Notch filter. Noise Blanker, and 25 KC 
crystal calibrator. Product detector for SSB/CW, 
Diode detector for AM . . . Plus many other 
features . . . 



R-4B Receiver. 


.$ 430.00 


ALSO IN STOCK: 

T-4XB Transmitter $ 449.00 

AC-4 AC Supply 99.95 

and other Drake Accessories 

We also have a large selection of used 
equipment — Write for Latest Complete list. 


RADIO. INCORPORATED* ELECTRICAL SUPPLY CO. 

BOX 893 CONCORD NH 03301 TEL 603 225-3358 


HI-HO-HUM 

Are you getting signal reports that you 
have a sixty cycle hum and your modula¬ 
tion is distorted, when you use your vfo? 
Is it possibly a leaky pair of electrolytic 
condensers in the power supply of your 
transmitter? Or, could it be a broken shield 
on your mike cord? Nine times out of ten 
the vfo is causing the hum. 

How come it is the vfo? In commercial 
radio amateur or “home brew” trsnsmitters, 
the cathode of the oscillator tube sometimes 
has a choke or a choke and resistor to 
ground. Now this is fine if you use a crystal 
but if you use a vfo with the choke or 
choke and resistor still in the cathode cir¬ 
cuit, you are above ground and there is 
the hum. 

To cure this problem, the cathode must 
go straight to ground eliminating the choke 
when you use the vfo. A DPDT switch (see 
Fig. 1) will make it easy for you to use 
a xtal or a vfo without any hum. 



. . . K6CKX 


HELP STAMP OUT 
MENTAL HEALTH 
SUBSCRIBE TO 73 

NOW 


CUSTOM TRANSFORMER DESIGN & MANUFACTURE 

Write today for a free quotation on any transformer, choke, 
or saturablo reactor. Kach unit will be designed and manu¬ 
factured to your exact specifications. Standard E-I and tape 
wound "C” cores are available. Quantities from single units 
to production runs may bo accommodated. 

PETER W. DAHL CO. 

5325 Annette Ave., El Paso, Texas 79924 
Tele: 915-751-4856 


Vibro-pleX 

fife s _ * ENJOY EASY, 

RESTFUL KEYING 


CONVENTION 69 
ARRL NATIONAL 

Des Moines, Iowa 

June 20, 21, 22 

P.O. Box 1051, 50311 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 


Thousands of frequencies In stock. 
Types Include HC&/U, HCII/U, 
FT-241, FT-243, FT-I7I, etc. 

SEND 104 for catalog with oscillator 
circuit*. Refunded on first order. 
2400B Crystal Dr.. Ft Myers, Fla. SS90I 


ARC-1 Transceiver 100-156 Me, 25 Watts AM, 
with tubes, schematic, conversion info for 
2-meters. Used, good. 50 lbs. $20.00 
ARC-1 only, less tubes, $12.00 
BC-22I-AK with AC Power, Calib. Book & Xtal. 
$95.00 

TS-174 , 20-250 Me. Freq. Meter, on rack panel 
with AC Power, Calib. Book & Xtal. $95.00. 
Brush BL-202 2-channel oscillograph, 
Used, Exc. $90.00 

Sorensen 3000S AC Line Voltage Regulator, 
3000 V.A. Used, Exc. $125.00 
Non-Linear-Systems 451 Digital Voltmeter. P.U.R. 
Send 10c for flyer listing surplus equipment, 
test equipment, new and used ham gear. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland, Ohio 44109 
















HEY THERE! YOU WITH 
THE GEAR IN YOUR SHACK! 

Don't clutter up your home with all that stufft 
Better to clutter up our warehouse - and get 
paid in the bargain. Don't waste time asking 
us for prices. Tell us exactly what you want 
for your Gen Radio, H-P, Tektronix, ARC, 
GRC, TED, PRC, VRC, ARN, URR, APN and 
other military/commercial gear. Write Today! 


minum cabinet. Urgently need 
Models AM-215A, -B, -C, -D/U. 
What have you? 


COLUMBIA ELECTRONICS, Dept. T 

4365 W. Pico Blvd., Los Angeles, Calif. 90019 
Phone: (213) 938-3731 Cable: COLECTRON 


ARNOLD’S ENGRAVING 1 

ELECTRIC 

Personalized 

Works on 

110 VAC 

ON-THE-AIR 

PP^' 1 '' 11 

SIGN f 

WA2ZHA I* 

$12-95 

WITH CALL 

&W. ON THE AlH^jyjjJ 



< 2 ,.. „ 


[WA2ZHA] 




ANTENNAS • TOWERS • ROTORS 
NEW • USED • SURPLUS 

Hy-Gain Mosley CDR Newtronics 
Tristao Kreco 

Mylar rope insulators Coax baluns 
One-piece to Complete Antenna 
Systems 

Also Deal in Surplus— 

Write for latest list 

ANTENNA MART 

BOX 7 

RIPPEY, IOWA 50235 


Tell Our Advertisers 
You Saw It in 73 


Superslingshot 
for Stringing 
Antennas 


Hams have often used trees to support 
antennas. Unfortunately, the trees could not 
always support the ham as well. The casualty 
rate is somewhat lower for those who put 
the antenna in the tree by the bow and 
arrow method, but a suitable bow may run 
ten or twenty dollars and there’s all those 
arrows too. You can always try throwing 
something, but if you’re fat and forty or 
just plain out of shape, you may find that 
heaving a chunk of stone almost straight 
up feels harder than it looks. 

My solution is better than a wrenched 
elbow and cheaper than a good bow. Buy a 
package of rubber bands, size 16 should do, 
and link fifty of them in a row as shown 
in the figure. You must loop the end ones 
as shown or the string will come apart. 





Take 18 inches of 1x2 wood or broom¬ 
stick and cut the head as shown. Lay 
out a light nylon string 2/z times the height 
you want in large loops and attach the top 
end to the tail of the “arrow”. Now, using 
a tall ladder and the rubber band string as 
a giant slingshot, notch the arrow, pull back 
as far as the bands will allow (3-5 feet), 
aim and let fly. If more power is needed to 
put the arrow over the limb of the tree, 
heavier bands will give your arrow more 
fling. So what if the neighbors think you’re 
crazy, they know you’re a ham. 

. . . WA4VQR 

Warning!! If the bands should break, the 
backlash could be severe. Draw to the chest, 
not to the eye! Ed. 
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104 Easy Transistor Circuits 
You Can Build, 
by Robert M. Brown 

A hundred and four useful circuits, rang¬ 
ing from really simple or novel devices such 
as a light-activated oscillator to receivers, 
transmitters, and test instruments. There is 
something for any interest, or any wallet, 
in this book, and many of the circuits are 
of the extremely uncritical variety that can 
be assembled easily from junk-box parts if 
other materials are not available. 

For instance, a power supply circuit de¬ 
scribed in the introduction, uses a simple 
current-regulating circuit in place of a zener 
which may be hard to get, and works very 
well with almost any available transistors of 
the correct polarity. The introduction also 
contains several paragraphs on substitution 
of available transistors for those listed in 
various projects. 

Specially noted in the book were proj¬ 
ects for several code practice oscillators, 
some CB gear, VHF as well as HF circuits, 
several test generators, and an efficient bat¬ 
tery charger that will automatically switch 
over from charge current to a small trickle 
current as soon as the battery reaches full 
charge. 

“104 Easy Transistor Circuits You Can 
Build” is available from your distributor or 
from Tab Books, Blue Ridge Summit, Pa., 
17214, for $6.95 in hardcover (recom¬ 
mended) or $3.95 in paper. 

99 Ways to Use 
Your Oscilloscope 

If you have a ‘xx ‘scope, this book will 
be invaluable to you. If you don’t have a 
‘scope then get one. Also get the book. It 
shows you how to test just about any cir¬ 
cuit you are liable to run into, complete 
with the waveforms that you should find. 
Servicing color? Here is the info. What to 
do with an IC circuit? Transistors? All right 
here, with waveforms. Curve tracing for 
transistors? Diodes? Zeners? Here too. 
TAB Books, Blue Ridge Summit, PA 17214. 
Probably available from your local distribu¬ 
tor for $6.95 hardbound (best) or $4.95 
in paper. This book will give new life to 
your ‘scope. 
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RUB. Command receiver. {OJH32 me AM. 9 tube, 2 uv wimtivny. No 
dial We give knob, tuning graph, technical data. Needs power supply St 
controls as other Commands 

NEW,... . 27.50 

R22. ( ninm.tnd receiver 540-1600 kc, with knob and tuning graph & 

technical data. OK . ....... ..... 17.95 

RH/ARC-S Command revr (Q~5'er) 190-550 kc, has dial, w/knob & lech, 

data OK 14.95 

R 392. Compact version R-.WO. Digit tune by kc & me 0 5 to 32 me. 
Select pass 2. 4, or H kc 

Ready to use with power supply and book . 525.00 

AN/aLR- 5. tunes 38-tfKK) me with ONE tuning unit CV-253 included. 
Brand new. w revr bte type converted to 60 cy (R-444J also new or like 
brand new. with book 275.00 

EM-14 freq meter 125-20 me, OF*, w/ser -matched calib & tech, data. 
100 OK 57.50 

TS-323 frci| meter 20-4 HQ me w/chart to approach 001 %. Tech. data. 

100 - OK. 169.50 

IS-175 Gertsch FM-3, 3AM. 6, 9 freq. meters, also Deviation Meter. 

• - - •. .... . . . .Ask for List #1 lb 

WANTED GbOD 1.ABT1ST EQUIPMENT & MIL COMMUNICATIONS 
We probably have the best inventory of good lab test equipment in the 
country, but please do not ask for a catalog! Ask for specific items or 
kinds of items you need* We also buy' WHAT DO YOU HAVE? 


R E. G00DHEART CO inc. Bo* 1220 GC, BEVERLY HILLS. CA 90213 

I’bum-N art j 2 ! 3 OIfuo 2~2 >~0? M. -sact s 2 7 S <• t t 2 


JENNINGS VACUUM VARIABLE CAPACITOR. Type UCS- 
500. 25-500 pf at 10 kv. Includes panel mounting bracket. 

BRAND NEW. Factory boxed. (5 lbs.) .$39.95 

HAMMARLUND AIR VARIABLE CAPACITOR. Type TCD- 
240-J. Dual section transmitting type. 31-250 pf per section 
at 4250 volts. 10-3/16" L x W x 2%" H. BRAND 

NEW. (10 lbs.) .....$9.95 

STANCOR POWER SUPPLY CHOKE. Type C-1001. 10.5 
Henries at 110 ma. 3000 volt insulation. BRAND NEW. 

Factory boxed. (3 lbs.) ..... .$1.00 

Quantities are limited. Include sufficient for postage and 
insurance—any excess will be refunded with your order. 

KAPTAINS KOMPONENTS 

2225 Albion St.. Denver. Colorado 80207 • (303) 355-3680 


TEST EQUIPMENT 

and 

IBM COMPONENTS 
SEND FOR FREE CATALOG 

GADGETEERS, inc. 5300 Vine Street 
CINCINNATI, OHIO 45217 


RADIO TELETYPE EQUIPMENT 

Teletype Models 35, 33, 32, 29, 28 ASR, 28 LPR, 
28 LARP. 28 LXD, 28 LBXDI, 14, 15, 19, Page 
Printers, Perforators, Reperforators, Trans-Dlstrlb. 
polar relays, tape winders, cabinets, Collins Recei¬ 
vers, 51J-3, 51J-4, R-388, R-390A, SP600JX, Freq¬ 
uency Shift Converters, D.C. Power Supplies. 


ALLTRONICS-HOWARD CO. 

Box 19, Boston, Mass.02101 Tel: 617-742-0048 

YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 

No horsing around, we pay fast ... in 24 
hours . . and we pay more. We'll swap or 
trade new equipment too . We quote fast 
too. We also pay for shipping, insurance, etc. 
You call fast, now, collect, for fast quote. 

SPACE ELECTRONICS 

div. of MILITARY ELECTRONICS CORP. 

II Summit Ave., East Paterson. N.J. 07407. (201) 791-5050 



NOW TUNAVERTER X WITH SQUELCH! 


Tunabie and crystal controlled 
RF converters tor monitoring 
Police. Fire. Amateur. CB. CD, 
VHF weather, etc , on your 
broadcast radio economically 
See listing of models in 
Jan. issue of 73, page 27. 
Or write for details to: 

HERBERT SALCH&CO, 



Woodsboro 7, TX 78393 


SPACE PROBLEMS SOLVED WITH 



VARIABLE FREQUENCY ANTENNA SYSTEMS 

With ATU's for 10-140 Meters .Under $50 

SHORTWAVE GUIDE 

414 Newcastle Rd. Syracuse, NY 13219 

















TOROID POWER TRANSFORMERS 
THESE ARE NEW AND UNUSED 

- T-2 —This totoid was designed tor use in a hybrid F.M. 
mobile unit, using a sing-e *647 tul>e in the RF amp. (or 
30 watts output. Schematic included. 1- VIK' pri. using 
2NI554’s or equivalent. Sec. =1 5()li volts DC out at 70 
watts. See -2 —<15 volts DC bias. See. =3 1.2 volts At 
for filament of 8647 tube. See. =1 f/T feed back winding 
for 2X1S54’*. 1*,«” thick. 2%’ dia. ..$2.95 ea.— 2 for $5.00 
r T-3 —Has a powdered iron core ami is built like a lt 
fly back transformer. Operates at about 800 Cl’S. 12VI1C 
Pri. using 2N442'a or equivalent. DC output of ©DItl.R 
475 volts 90 watts. C’/T feed back winding for 2N142's. 
$2.95 ea.2 for $5.00 

Transformers 

# P4—105-115-125 v 80 cy pri. fl.lv @ 11 A. 205v @ V4A. 

17v @ 45mA (relay power). Wt. 10 lbs..$2.95 

P-5 Pri. 117 VAC/12 DC. Sec. =1 295 VDC (V. DBLR) 
w 85 ma Sec. =2 12.6 VAC 2.8 A. & C.T. winding for 
Vibrator Double Half Shell. Wt. 2*4 lb*. $2.25—2 for $4.00 
P-6 Pri. 117 VAC/12 VDC See. -t 275 VDC (V DBLR) 
© 150 ma. See. =2 12.6 VAC & C.T. for Vibrator winding 

Wt. 1 ', lbs.$2.95 ea. 

SIt 42— 16 Type . 2 for $5.00 

P-7 117 VAC Pri. Sec. =1 185 VAC @ 120 ma. Sec. =2 
0.8 VAC <ii 4A. Double Half Shell Mail Bos Type. SX 

146 type ... $2.75—2 for $5.00 

P-8 117 VAC Pri. Sec. =1 470 C.T. 11C out of Bridge 060 
V 300 ma. Max. See. =2 100 VAC (a 10 ma. Bias Sec. *3 
12.6 VAC @ .75 A. to 6.3 VAC @ 6A. Half Shell HT 46 

type. Wt, 714 lbs. $3.50 

P-9 117 VAC Pri. See. F 1 900 VAC © 300 ma. Sec. *2 
100 VAC (<■ 10 ma. Bias. Sec. S3 12.0 VAC @ 2 AMI*. 

Wt. 16‘A lbs. Double Half Shell .$4.50 

P-10 117 VAC l’ri. See. FI 960 VAC C.T. @ 160 ma. See. 
*2 425 VAC C.T. and tap at 100 VAC 10 ma Bias. Sec. *3 
12.6 VAC (if 4.5 A. Double Shell Mall Box type. Wt. 

8% lbs. ...I. $3.75 

Output transformers, all types . 59 cents or 3 for $1.50 

OT-I transistor TO-5 Power Diamond.. Imp. 50 ohms to 3.2 
ohms DC Res. Pri. .6 ohm. Sec. .3 ohm. 

OT-2 Pri. Imp. 7000 ohm. Sec. 3-2 and 500 ohm for Phones 
or 70 volt line 3 waits, full shielded Double Half Shell. 
OT-3 Pri. imp, 5500 ohms. See. 3.2 ohms. SX122 type. 

All prices F.O.H. All weights listed are net. Please allow 
for packaging. Please allow enough for postage. We will 

return any extrii. 

TOWER COMMUNICATIONS 

924 Elm St., Racine, Wis. 53403 


Go VHP the easy VIIF Associates way. Send for descriptive 
Technical Bulletins describing our complete line of TRAN¬ 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY MULTIPLIERS for 30, 144, 220, 432 and 
1298 MHz. 

VHF ASSOCIATES, INC. 

P.O. Box 22135, DENVER, COLORADO 80222 


FOR SALE TELETYPEWRITER LO-15A send-rec., 
mfg. Lorenz for Teletype Corp. HERE IS attachment 
to set up identification (answer-back). Most parts in¬ 
terchangeable with Model 15, parts available from us. 
W/steel table with electrical box, light green color, 
used excellent $105.00, w/o table $85.00. 

FRXD-10 or 20 Combo typing reperf. & TD w/synch. 
motor. Used with a Model 15 page printer it will pro¬ 
vide all the functions of a Model 19, with much more 
flexibility. Used excellent $32.50 each. Send for our 


catalog on Teletype. 
Atlantic Surplus Sales, 


300 7th St.,Brooklyn, NY11215| 


WE WANT TO CELEBRATE OUR 40TH 
ANNIVERSARY WITH YOU 
1928 - 1968 - IN BUSINESS 

ANNIVERSARY SPECIAL 

All used equipment advertised in December 
issue offered at an additional discount of 10%, 
Be sure to check this list—over $20,000 worth 
of good used Receivers, Transmitters and Trans¬ 
ceivers offered at these reduced prices! While 
the stock lasts — let us serve you? 

We Stock SWAN Transceivers 
Try Us for Best Trades 

Doug Jones WB4IHO mg r - T.T.Freck W4WL 
FRECK RADIO & SUPPLY COMPANY 
38 BILTMORE AVENUE 
ASHEVILLE, NORTH CAROLINA 28801 




Cmat Emptor? 


★ Price—$2 per 25 words for non-commercial ads; 510 
per 25 words for business ventures. No display ads 
or agency discount, include your check with order. 

t Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

ie Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For 51 extra we can maintain a reply box for you. 

if We cannot check into each advertiser, so Caveat 
Emptor . . . 


ANNUAL W2-DX ROUND-UP Saturday, March 
22, 1969 (Saturday prior to IEEE Convention) at 
Holiday Inn of Newark, 430 North Broad Street, 
Newark, New Jersey. Starts 1 P.M. Ticket 
basis—afternoon program only, or total package 
with prime rib banquet. Afternoon program will 
include talks on speech processing, antenna per¬ 
formance, DX panel on "How To”. Door prizes. 
Conveniently reached by train, subway, auto, 
and bus. Further details call W2LA. Also call 
201-226-4545 or 212-344-2997 both daytime. 

500 GREAT CIRCLE bearings, return bearings, 
distances, time differences, zones, computerized 
to your QTH. $3.00. Samples, 25e. Bearings, 122 
Lockhart, Princeton University, Princeton, N.J. 
08540. 

HALLICR AFTERS HT-37. $210, good condition, 
clean, no rust spots, and low mileage. Bob 
Koepke, W9IHI, 344 Oriole Lane, Madison, Wise. 
53704. 

ALL HAMS, particularly college students, in¬ 
terested in pure physics and physics-philosophy, 
are invited to join Die Physik Gruppe, a group 
which will get on the air regularly and ragehew 
physics, especially pure physics and physics- 
philosophy. Please write Aron Faegre, WA9FJG/7, 
Box 318, Reed College, Portland, Oregon 97202. 
Discussions will not be in German! 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1.00—or ten holders $3.00. Prepaid & guar¬ 
anteed. Patent 3309805. Tepabco, Box 198N, Galla¬ 
tin, Tenn. 37066. 

RECEIVER BAND changing switch 25(* postpaid. 
Send for our surplus electronics parts and equip¬ 
ment flyers. Bob-Frank Electronics, PO Box 1327, 
Harrisburg, Pa. 17105. 



























ORIGINAL. CONDITION, 1923 RCA radio. Has 
oscillator, wave length, loop regeneration knobs, 
tubes and transformers. Excellent condition for 
age. Best offer over $100. W. C. Smith, 8679 45th 
St„ Glen Avon, California 92509. 


19 ASR TELETYPE for sale. A-l mint condition, 
factory reconditioned. $150. C. Vinson W2GJJ. 
Larkspur St., Yorktown Heights, New York 10598. 


REGULATED POWER SUPPLIES, without trans¬ 
formers, .6-4 AMP, $2.75 to $8.50. Zeners, thermis¬ 
tors, $.25. 10A Triac, $1.75. Diodes, $.05. Nixies 
with driver, Burroughs #B6091, $9.50. Catalog. 
Murph, 204 Roslyn Ave., Carle Place, New York 
11514. 


LONG RANGE TV reception easy! Booklet out¬ 
lines methods to receive distant TV stations us¬ 
ing inexpensive materials. SI .50 postpaid. PRAC¬ 
TICAL PLANS, Box 56-K, Killeen, Texas 76541. 


WANTED: y 2 " paper tape for Boehme CW keyer. 
Send your price and amount available to Robert 
R, Smith WB60DR, 13209 Idyl Drive. Lakeside, 
California 92040. 


COLLINS: 51J4 w/3kc filter, excellent condition, 
$700; KW-1 transmitter, excellent condition but 
needs bias transformer available from Collins for 
$53, $700, Shipping paid. Paul Reid, 405 4th Place, 
Merritt Island, Florida 32952. 


VHP GEAR. Three Clegg 22'ers, $160 for one. 
10% off for two or all three. 6 Meter Gonset 
Communicator III, $130. No personal checks. 
Barrie C. Hiern, K5SGP; 1506 Cross Lake Blvd., 
Shreveport, Louisiana 71109. 


FOR SALE: 6 meter Hallicrafters AM SR-46 
transceiver w/HA-26 VFO and Mobile kit. Mint 
Condition, $100. Joel Eschmann K9MLD, 2036 Erie 
Street, Racine Wisconsin 53402. 


WRL’S USED GEAR has trial—guarantee—terms! 
HW22—$89.95; Swan 350—$279.95; Galaxy 300— 
$139.95; V—$249.95; Vmk2—$299.95; HX500—$269.95; 
HT37—$199.95; NCL2000 —$449.95; SB300 —$229.95; 

NC155—$119.95; RME6900—$149.50; Collins #312B5— 
$199.95; hundreds more. Free ‘‘blue-book” list. 
WRL, Box 919, Council Bluffs, Iowa 51501. 


RUSSIAN AMATEUR TRANSMITTER type 
CCCP-SVIAZ for sale, best offer accepted. George 
WA4NQR, 102 Willow Rd., Savannah, Georgia 
31407. 


25 YEAR COLLECTION electronic sound equip¬ 
ment, tape recorders, speakers, microphones, 
parts, technical magazines, collectors’ items. Los 
Angeles 383-8718 after 8 P.M. 


RUSSIAN TYPE CCP VSIEM amateur transmitter 
for sale. Best offer. W4MQTJ, Jacksonville, Fla., 
1563 San Marco Blvd. 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $2.00 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


DAYTON HAM VENT ION April 26, 1969: Spon¬ 
sored by Dayton Amateur Radio Association for 
the 18th year. Technical sessions, exhibits and 
hidden transmitter hunt. An interesting ladies’ 
program for XYL. For information watch ads or 
write Dayton Hamvention, Dept. S, Box 44, Day- 
ton, Ohio 45401. 


FACTORY NEW 

INTEGRATED CIRCUITS 



Manufacturer's name withheld, but you will find 
it marked on every unit. Manufactured to Fair- 
child 900 RTL Series. All first grade, spec sheets 
included. A really amazing buy. Never previously 
offered by anyone at these ridiculous prices. 

$1.00 each or $10.00 dozen 


Buffer .900 

Dual Input Sate .2-903 

JK Flip Flop .923 

Dual JK Flip Flop .2-923 

Dual 2-Input Sate, 

Dual Expander .1-914, 1-925 

Dual 2-Input Sate Expander .925 

Quad 2-Input Expander . 2-925 


FAIRCHILD 

711 Dual Comp. Amp.2.00 ea, 12/20.00 

926 JK Flip Flop. 

hi speed 923 (20MHz) .I.50ea, 12/15.00 

910 Dual 2-Input NOR ..I.50ea, 12/15.00 



1C GRAB BAG $2.00 DOZEN 

Mixture of one dozen units, some marked, un¬ 
tested. 10 pages of RTL & DTL specs to aid in 
identifying. All configurations, TO-5, TO-85, Flat- 
Pack, Dual inline. At this price you can't lose. 
12 for $2.00 


VARACTOR sim to MA 4060 $5.00 


Note from Meshna: 

You have only yourself to blame if you are 
procrastinating on sending for our 84 page 
catalog of super-stupendous bargains, the choice 
of the surplus market, all hand picked by 
Meshna hisself. With todays shrinking dollar, 
you want all your shrunken buck will buy. We 
have a helluva job keeping up with catalog 
requests now. But we want our mailing dept, to 
keep sweating and we want you to have an 
opportunity of selecting the choicest bargains 
you ever found in the surplus market. Send 25$ 
for our latest catalog #69-1 now in prepara¬ 
tion. The 25$ you send does not cover costs 
but does show a sincere interest on your part. 
As soon as 69-1 is printed, you’ll get one. 


JOHN MESHNA JR. 

19 ALLERTON ST. LYNN. MASS. 01904 
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HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPEREX-ETC. 

811 A-4.75, 4-125A-28.00, 4-65A-12.00 

5R4GY-1.75, 807-1.75, WE350(807)-1.25 
4-400A-37.50, 813-20.95. 4X-150A-19.95 
4-250A-36.50. 4-1000A-80.00, 4PR60B-S55 
4CX250B-21.00, 8236-12.95, 2E26-2.50 

1625(807-12v fll)-1.10, 417A-2.25, 404A-2.25 
6146-2.50, 6360-3.00, 2X2-.50, OD3-OC3-.75 
5879-1.75, 5881-3.25, WE-CV677 1000 WATT 
TETRODE-5.95, ElMAC-MACHLETT VT-158 
1200-3000 WATT BOTTLE-READ MARCH 
1969 ISSUE 73 HOW GREAT THIS 1S-9.95! 
12V 20AMP DIODE POWER SUPPLY (LESS 
X! ORMER)-4.95. SEND 1 OR OUR LIST OF 
OVER 3000 TYPES OF AMERICAN, BRITISH 
AND EUROPEAN IMPORTED TUBES. LAR- 
GEST STOCK OF XM1TT1NG TUBES IN THE 
WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST 
IN THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 


1 WANTED: Military, commercial, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories. Especially Collins. We pay freight and 
cash. Ritco Electronics, Box 156, Annandale, Va. 
Phone 703-560-5480 collect. 


300 V @ 3/iP brand new GE Pyronal oil capaci¬ 
tors $3 each. Can mail, 3-lbs. each shipping wt., 
FOB P. Wandelt, RD # 1, Unadilla, New York 
13849. 


MAM AUCTION, Feb. 16, 14th Annual by Toledo 
Mobile Radio Ass’n, at the Lucas County Recrea¬ 
tion Center, 2901 Key St., Maumee, Ohio. S1.00 
Registration, open table sales, map and further 
info, write Ron W8STA, 1939 Cone, Toledo, Ohio 
! 43606. 


TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General 
Radio. Stoddart, Measurements, Boonton. Also 
military types with URM-I ), TS-( ), SG-{ ) and 
similar nomenclatures. Waveguide and coaxial 
components also needed. Please send accurate 
description of what you have to sell and its 
condition to Tucker Electronics Company, Box 
1050, Garland, TX. 75040. 


LINEAR BUILDERS: 100 MFD @ 3000 VDC Con¬ 
densers, $30 each. Basil J. Weaver, 1821-C Ave. M., 
Lubbock, Texas. 


SWAN 120, 20 meter transceiver with Power Pack. 
In perfect condition. $135.00. J. Alkire, 1054 Linden 
Ave., Akron, Ohio 44310. Ph. 614-929-3713. 


SCR-SILICON-CONTROL RECTIFIERS! 


PRV 

I6A 

25A 

PRV 

I6A 

25A 

50 

.50 

.75 

400 

1.60 

1.90 

100 

,95 

1.20 

600 

1.95 

2.75 

200 

1.15 

1.30 

800 

2.85 

3.60 

300 

1.40 

1.65 

1000 

3.70 

4.50 


5U4 Silicon Tube ..SI.50 o>, 5 for $5 

5R4 Silicon Tube .$4®, 3 for $9 

866A Silicon Tube ..$10®, 2 for $18 


MICA MTG KIT T03S. T03, T0I0, 4/$l 
ANODIZED T036 INSULATOR ...,5/$l 
ZENERS I Watt 6 to 200V .80®. 3/$2 

ZENERS 10 Watt 8 to IS0V $1®. 6 $5 
STABISTOR up to Ten Watt, 20 for $ I 

Wanted Test Sets ( TS ) St Equip. 

• TRANSISTORS * SCR’S * ZENERS!!! 
Full Leads Factory Tested 4 GTD! 
PNPI50 Watt/15 Amp HIPwr T036 Case! 
2N44I, 442. 277. 278. DS50I Up To 

50/VCBO .$1®. 7 for $5 

2N278. 443. 174. Up to 80V $2®, 4 for $5 
PNPI50 W/2NI980. 1970 4 

2N2075. 2079 .$2®. 3/S5 

PNP 30 Watt/3A, 2NII5. 156, 235, 242 
254. 255. 256. 257. 301 40c® . . . .3for$l 

PNP 2N670-300MW 35c® .5for$l 

PNP 2N67I/I Watt 50c® .4 for $1 

PNP 25W/T0 2N538. 539, 540 ,.2 for$l 

2NI038 6/$l, 2NI039 .4 for $1 

PNP/T05 Signal 350MW 25c®, 5 for $1 
NPN/T05 Signal IF, RF. OSC 5for$l 
Finned Heat Sink 180 SO'. $1®, 3/$2 
Finned Sink Equlv. 500 SO*. $3®. 2/$5 
SILICON PNP/T05 4 TOI8 PCKG 
2N327A. 332 to 8. 474 to 9. 541 to 3. 

935 to 7 4 1276 to 9, 35c® .4/$l 


866 C.T./2.5V/I0A FILAMENT 
XFMR 10 Ky Insltd $2®, ,...3/$5 


Bandswltch Ceramic 500W 2P/6Pos, $2® 

5Hy-400Ma Choke $4® .2/$5 

250Mfd ® 450 W* Leetlytie $3®. 5/$l0 


Send 25c for New Catalog 


"TAB" 

"That's A Buy" 

‘TAB" * SILICON ONE AMP DIODES 

Factory Tested St Guaranteed 


Piv/Rms 

50/35 

.05 

Piv/Rms 

100/70 

.07 

Piv/Rms 

200/140 

.10 

Piv/Rms 

300/210 

.12 

400/280 

600/420 

800/560 

900/630 

.14 

.21 

.30 

.40 

1000/700 

1100/770 

1700/1200 

2400/168 

.50 

.70 

1.20 

2.00 


*All Tests AC St DC St Ftvd St Load! 

1700 Piv/1200 Rms ® 750 Ma. 10 for $10 
2400 Piv/1680 Rms ® 750 Ma. 6 for $11 


Silicon Power Diodes, Studs 4 P.F. •• 


400Piv 

280Rms 

1.20 

1.50 

2.25 

5.75 

14.40 


600Plv 
420 Rms 

1.50 
Query 

2.70 

7.50 
19.80 


200Plv | 
l40Rmt 
.75 
.75 
1.40 
3.50 
7.75 


700Piv 
490 Rms 
1.75 
Query 
3.15 
Query 
23.40 


300PIV 
2IORms 
.90 
1.00 
1.90 
4 60 
10.45 


900Piv 
630 Rms 
2.50 
Query 
4.00 
Query 
Query 


We Buy, Sell St Trade At Well! 


„ _ TERMS: Money Back 

iiTlni! Guarantee! Our 24th 

I UK Year. $5 Min. Order 

I ttn F.O.B. N. Y. C. Add 

" Shipping Charges. 

56 DX PEARL ST., BKLYN, 11201 N.Y. 
PHONE 212-522-7300 


Send 25c For Catalog 


DC 3V," Meter/RD/800Ma $3®, 2/$5 

Socket Ceramic 866 Tube .5/SI 

Socket Ceramic 4XI50/Loktal .4/$l 

W.E. Polar Relay#255A $4®, . .3/110 

Toroids 88Mhy New Pekg 75c®.4/$2 

200 KC Freq Std Xtals .4/$2 

2 Side/cu Printed Ckt Bd New 9x12* $1 

Finished Piezo Xtals Blanks .50/$l 

Line Filter 4.5A@II5VAC _ 6 for $1 

Line Filter 5A®I25VAC . 3 for $1 

Choke 4Hy/0.5A/27Q $3® .4/SI0 

H'sld Stevens Precision Choppers ... $1 
PL259A 4 S0239 CO-AX M4F Pairs 3/$2 
Phone Patch Xfmrs Asstd .... 4 for $1 
FT243 Xtal 4 Holder, surplus .. 5 for $1 
Insltd Binding Posts "EBY" .... 25/SI 

Sun-Cells Selenium Asstd . 10/$ I 

Band Pass Filters 60. 90, 150 cys. ,3/$3 

2.5MH Piwound 500MA Choke .3 $ I 

Beam Indicator Selsyns 24VAC ,,..2/15 

Fuse 250MA/3AG .50 $1. 300/S2 

Oil Cndsr Strobe, Photoflasb 25MFD 

2000V G.E./Pyranol, $7@ .2/SIO 

Resistor Bleeder 50K/I00W _3 for $1 

Send 25f for Catalog 

Discans .00I®I000WVDC lOe® . .20/SI 
Dleaps. 2x .004®I000WVDC 15c®. |0/*l 
Dlscaps .03SI000WVDC 15c® 10' $ I 

Oiscaps .01 ®2000WVDC I8e® ...6/$l 

Discaps .001 @5KVWDC 20c® _6/SI 

Discaps .005®5KVWVDC 25e@ ...5/11 

Oiscaps l30mmG/6KV 20c .6/JI 

•02@50WVDC .25 for $1 

6 or I2VAC Minifan 4 Blade .SI 

X-Formers All 115 V-60Cy Primary — 

2500V® ICMa 4 Fll $2@ .4/$5 

II00VCT® 300Ma. 6v@ 8A, 5V ® 3A 4 
125V Bias, abt 1200 VDC $4® ...3/112 
480 Vet® 40Ma 4 6.3® I.5A CSD $1.50 

10 Vet® 5A 4 7.5 Vet © 5A .$5 

6.3 Vet I5.5A 4 6.3 Vet ® 2A .$4 

7.5 Vet® I2A $3© . 2/$5 
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OK, I finally allowed the camera to take 
a picture of the Editor. So . . . stop nagging, 
already. On the left is the camera eye’s view 
of your editor. A benign, friendly, motherly 
gal. On the right is a cartoon I found taped 
to the file cabinet next to the drafting table 
here at 73 . This shows what at least one of 
my fellow workers sees in me! Perhaps I 
should mend my ways? 

For years, our annual surplus issue came 
out in June. At the request of many of the 
surplus dealers, we advanced it to March. 
The complaint is that June is not a “project” 
time. Perhaps October would be even more 
appropriate, since with the advent of the 
long winter months, those living in the north 
abandon boats and other outdoor activities, 
and begin planning for inside building proj¬ 
ects. 

In any case, there is a dearth of surplus 
articles coming across my desk. Following 
World War II, the conversion of surplus 
constituted much of our amateur equipment. 
These days, there doesn’t seem to be much 
new material. Most of it finds its way into 
the MARS programs, and much apparently 
is simply destroyed, since it is highly classi¬ 
fied. I wonder if amateur radio may not be 
nearing the end of another era? 

It is becoming increasingly evident that 
the number of new hams is decreasing each 
year. It is also evident that the number of 
hams who are going for the higher class li¬ 
censes, is not up to the expectations of either 
ARRL or FCC. This brings us to speculate 
on various reasons for both situations. 

There was a time when one could walk 


into an FCC Field Office and request to take 
the exams. There was a later time, when 
mornings were available each day during 
the week for those wishing to take the exam. 
Now, you look at the list of FCC offices and 
times of examination, and the restrictions are 
pretty grim. In many cases, you have the 
choice of getting to the office at 0800 the 
third Friday of the month, or not taking the 
test. 

This is a hardship. For the person who 
lives in a large town which has a Field 
Office, perhaps it is not too bad. I live 80 
miles from the nearest FCC office. This is 80 
miles, for the most part, of winding country 
roads where the speed limit is about 40. 
This means a two hour drive on a work 
day morning, arriving in a state of physical 
and psychological exhaustion from fighting 
the morning traffic, and facing the noise 
and confusion of perhaps 50 other examinees 
in one room. 

I haven’t copied code with a pencil for 
many years. I use a typewriter. In a crowded 
room, a typewriter makes more noise and 
confusion, so FCC says I can’t use one. 
I’ve been using a typewriter for so long 
that I can hardly write anymore. At least 
not so anyone can decipher my scrawl. So, 
I have to go back to learning how to use 
a pencil before I can qualify for the Extra. 

I do not advocate easier exams. I do think 
it would be a not too difficult task for the 
local Field Offices to make examining con¬ 
ditions more relaxed and less restricted. 

I suspect if the FCC offices were not so 
full, there would be fewer failures. 

. . . Kayla—W1EMV 
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Wayne Green 



The chart below is based upon the FCC 
figures for the number of amateurs licensed 
each year for the last twenty years. As you 
can plainly see, the amateur ranks were 
swelling at the rate of about 13,000 per 
year fairly regularly until 1964, when the 
growth virtually stopped. 

While the sudden stunting of amateur 
growth is strangely coincident with the 
announcement by the ARRL of their In¬ 
centive Licensing proposals to the FCC, 
I realize that I have been perhaps a bit 
tedious in my finger pointing at this par¬ 
ticular outrage (in my view) and that there 
may be other factors which brought about 
the results which I predicted. 

Be that as it may, there are several rea¬ 
sons why it is important for us to get that 
growth curve back on the track. Though 
portions of our lower bands are reasonably 
active, there are wide areas of our higher 
bands that desperately need more activity. 



We have acres and acres of room for growth 
in VHF bands. And if we don’t start grow¬ 
ing into these frequencies there is not the 
slightest question that we will start losing 
them. I don’t know if it is necessary to 
open up the top end of ten meters to the 
Novices, but I do know that we darned 
well better do something to get some activ¬ 
ity up there or else it could turn into anoth¬ 
er Citizens’ Band, or even worse. Well, it 
probably couldn’t be worse. Ten was a lot 
more active ten years ago at the time France 
made a major try to get the ITU to author¬ 
ize them to use the top megacycle of ten 
meters for local low powered communica¬ 
tions with the proviso that amateur radio 
could continue to share the band as long as 
it did not interfere with their communica¬ 
tions. Fortunately this rule change was 
.voted down at the time. 

Pardon my digression, but I wanted to 
show that every one of our frequencies 
is badly wanted by other services and you 
can bet that they are ready to pounce on 
anything we leave unused for any length of 
time. 

The use of our frequencies is only one 
part of the protection we can give them. 
Frequency allocations are a political matter, 
unfortunately, and it is important that we 
recognize this and act accordingly. We all 
realize that amateur radio is of tremendous 
importance to our country. We know that 
the electronic industry and the communica¬ 
tions industry in our country could not 
possibly have grown at the rate it has with¬ 
out the hundred thousand or so amateurs 
who are working in them. We know that 
our preparation for the last war would have 
been much much longer if we had not had 
tens of thousands of amateurs available 
as radiomen, electronic technicians, and 
teachers. Communications and radar were 
of critical importance in our winning 'the 
war and these might have taken years longer 
to press into effective use had it not been 
for our amateurs. 

We need only look around at other countries 
to see the importance of radio amateurs. Where 
(This goes on and on on page 77) 
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Modernizing the TCS 
Transmitter 


The TCS transmitter is as fine a piece of 
workmanship as can be found. However, 
it suffers from a common problem with sur¬ 
plus gear—it was designed to perform as 
part of a group of equipment and in a man¬ 
ner useful to the military. Herein are some 
simple changes which will fit this fine instru¬ 
ment into typical amateur patterns of oper¬ 
ation. The word simple must be stressed. 
There is no point in spending days stripping 
thq entire circuitry and building a whole 
new transmitter in the frame. These modi¬ 
fications will require about four to six hours 
and very little in the way of parts or ma¬ 
chining. 

There are four logical steps to the con¬ 
version of the TCS. First, if you do not have 
the companion power supply, one must be 
built. Obviously, this will require much more 
than the aforementioned four hours. But it 
is likely that a better supply can be built, 
by the ham with a typical stock of “junk” 
parts, for less than the original version can 
be purchased, (i.e. under $40.00). 

Second, conversion to cathode keying will 
be covered. As designed, the TCS is keyed 
by applying and removing B+ on the final 
tubes, at a keying rate, with relays. In the 
AM mode, this is a satisfactory method. 
When using CW, however, this type of key¬ 
ing is completely unacceptable. 

The third phase involves modification of 
the output circuitry to provide optimum trans¬ 
fer of power to a matched 50 ohm line. 
This is the antenna system used by the 
author, and therefore, the only one for which 
specifics can be supplied. The basic con¬ 
cept of the output tank will be discussed in 
hopes of enabling those using tuned lines, 
non-resonant antennas, etc., to experiment 
and find a solution suitable to their particu¬ 
lar installation. 

As a final phase, we will take a brief 
look at boosting the audio of the modula¬ 
tion stage, a necessary step if AM use is con¬ 
templated. 

* 


Robin Gaardsmoe K3VTJL 
11831 Charles Rd. 

Silver Spring, Md. 20906 

! 

Power Supply 

If you desire to build a supply for your 
TCS, the first step is to change the power 
plug, P.01, to a common type. Fortunately, 
the hole occupied by the existing Pm is 
exactly the right size for an octal socket. 
So, remove the leads from Pm and label 
each by pin number as you move them 
aside. Secure a male octal plug, the type 
with a locking ring, and install it in the 
hole formerly occupied by the multi-pin 
Pm. Re-connect the leads according to 
Table I. In addition, connect a 0.01 mfd 
disc capacitor to ground from each of the 
new pins except number 5. 


Old 

New 

New 

pin # 

pin # 

Function 

2 

1 

Final tubes B-f- 

7 

2 

ac on loop 

12 

3 

ac on loop 

13 

4 

12.6 vac—filaments 

15 

5 

Ground 

14 

6 

Oscillator & Buffer B+ 

16 

7 

12.6 vdc—relays 

— 

8 

Relay switching—see “keying 
mod.” 


TABLE I. 

The remaining leads which are not shown 
connected in Table I should be removed or 
tied back and insulated. They are not re¬ 
quired when the transmitter is used with¬ 
out the companion receiver. 

The power supply is straightforward and 
requires little discussion to supplement the 
schematic. Fig. 1. As designed, the TCS 
power supply provides 400v B-j- on the final 
tubes. However, this voltage level will not 
realize full power output, approximately 65 
watts, with some output configurations. The 
1625 tubes used can easily operate with 
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PIN I (600 VDC) 


IM. 


S' IW N 




PIN 6 


PIN 5 


PIN 4 
PIN r 


(225 VDC RES) 


(6ND) 


(12.6 VAC) 
(12.6 VDC) 


Fig. 1. Schematic diagram for the TCS power supply. 


600 V on the plates. Therefore, selection 
of a high voltage secondaiy for the power 
transformer may range between the 400 V 
to 600 V level with output power varying 
accordingly. The transformer shown in Fig. 
1 uses a voltage doubling rectifier, yielding 
about 600 Vdc at pin 1. It is an excellent 
combination of high voltage and filament 
windings at a reasonable price, but is by 
no means the only one available. 

Medium voltage is regulated at 225 V by 
Vi and V 2 in series. The load on the reg¬ 
ulated line is constant, therefore VR tubes 
can be used despite the fact that the load 
may exceed the rating of the tubes. Note 
that Ci and Gs must be separate units. 
A common negative, dual type will not do. 
Ca may be a common, can-negative type, 
however. 

Since everyone has a different source of 
the hundreds of types of silicon diodes on 
the market, a stock number is not called 
out. When selecting diodes, use the rule- 
of-thumb: 

PIV total = 3 x Vac rms. 

Thus, using the transformer shown, PIVtotai 
z: 3 X 300 = 900 V. If your diodes are 
rated at 400 V PIV, for example, you must 
use three of them in series in each leg. 
Failure to observe this rule will invariably 
cost you a diode or two. Place a .5 to 1 
megohm, 1 watt resistor and a 0.01 mfd, 
1 kV disc capacitor in parallel with each 
diode whenever two or more are used in 
series, in order to equalize current distri¬ 


bution and damp voltage spikes. The 22 
ohm, 1 watt current limiting resistors in 
each leg are essential in a capacitor-input 
power supply. 

12.6 Vac is required for the filaments. 
This particular transformer has two 6.3 Vac 
windings of equal current rating. If you con¬ 
nect two such windings in series out of 
phase, there will be no output. Should this 
occur, simply reverse one winding connec¬ 
tion. 

The entire supply can be housed in a 
4x5x6 inch minibox and mounted on 
the rear of the transmitter case. 

Keying modifications 

Following is a step-by-step procedure for 
converting to cathode keying. It is an ex¬ 
tremely simple operation, literally requir- 



Fig. 2. Converting the TCS to cathode keying. 
Solid lines show conversion. 
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ing only fifteen minutes, but well worth 
while. (See Fig. 2.) 

1. Remove the transmitter from the case 
and lay it upside down, locate Xim, the 
socket of Vim. Next, locate pin 6. Pins 1 
and 7 are the large tube pins—the filaments. 
Looking down on the bottom of the socket 
from the front, the left-hand large pin is 
number 7. Count counterclockwise to pin 6 
and unsolder all leads from it. These leads 
are all heavy bus-wire. Push them clear of 
the socket and solder them together again. 
A tie-point is not necessary. 

2. Locate the “tip” contact on the three- 
way “Key” jack, Jim, and unsolder the two 
leads from it. Move them temporarily aside. 
Now solder a five inch length of hook-up 
lead to this contact. Route the other end 
to the “Voice/CW” switch, Sios. 

3. On Sim, unsolder the solid white wire 
on the center contact of the side away from 
Jim. Remove or tie back and insulate this 
lead. It will not be used. 

4. Connect a lead between pin 6 of Vm 
and the contact just vacated on Sion. Also 
solder, at the same contact of Si or,, the 
five inch lead from Jioi. 

The cathodes of Vim and Vw-> are now 
lifted from ground and will be keyed dur¬ 
ing CW operation. On AM Vim is turned 
off and Vic.-, will be keyed by a normal 
PTT operation. All that remains is to pro¬ 
vide for the switching of K 102 and Kios 
when going from receive to transmit and 
vice-versa. 

5. Remove the large ground screw from 
the front panel. About one inch directly 
beside this drill a clearance hole for a# 10 
screw. From the front insert a % inch long 
#10 screw and re-connect the ground leads 
from the old ground lug. Secure them with 
a nut. 

6. Enlarge the old ground-screw hole to 
accept a SPST toggle switch. Mount the 
switch and connect one contact to the new 
ground lug beside it. To the other switch 
contact, connect the two leads previously 
removed from the “tip” contact of J 101 
(Step 2). To this same switch contact, con¬ 
nect a lead to pin 8 of the “Power” plug, 
Plot. 

Steps 5 and 6 have added a “Send/Re¬ 
ceive” switch to the front panel of your 
TCS. In addition, pin 8 of the power plug 
is paralled with it and may be used (in 



Fig. 3. Steps 5 and 6 of keying modification. 

conjunction with pin 5) as a remote switch 
or relay control of the same function. 

Output modification 

The antenna circuitry of the TCS is de¬ 
signed to load an unmatched 20 foot whip 
with single-wire feed. Series inductances are 
provided, internally and externally, to per¬ 
mit reasonable matching over the frequency 
range. At best, this is an expedient system 
and can be vastly improved upon. 

At this station, a 23 foot, base-loaded ver¬ 
tical is used with 50 ohm coax feedline. 
From a space economy standpoint, this is 
perhaps the most desirable antenna system 
for the low frequencies of the TCS. Cer¬ 
tainly, a more efficient system would be an 
end-fed long wire, but this requires infi- 
nately more room. 

7. To begin with the modification, dis¬ 
connect and remove Ei«s and Em, the 
“Receiver” and the “Antenna” terminals. 
Enlarge the two holes to accept coax con¬ 
nectors—type UG-657 (BNC) connectors fit 
the holes without the need for enlarging. 
Re-connect the two leads to the new coax 
connectors. 

8. Next, disconnect and remove the roller- 
coil, Lios, marked “Antenna Loading”. Tem¬ 
porarily leave the two bus leads (from 
Li 07 and S 103 ) hanging. The coil is held in 
place by the four corner screws of the 
panel-plate, and two screws, in the rear of 
the roller-coil, attached to a bracket. By 
removing Vim and V 10 .-,, the latter mounting 
screws are accessable. 

9. Remove capacitor Cm and the ceramic 
stand-off on which it is mounted. In place 
of this, mount a similar type capacitor 
with a value of 1000 mmf (i.e. Centralab 
858S-1000). This capacitor mounts with one 
end grounded directly on the transmitter 
frame. Refer to Fig. 4 for later connection 
of the other end of the new Cm. 
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Fig. 4. TCS output modification. 

10. Next, using Me or )'* inch aluminum 
plate, fashion a cover plate for the hole 
from which Laos was removed. The face¬ 
plate of the roller-coil may be used as a 
template for the perimeter shape and posi¬ 
tion of the four corner mounting-screw holes. 

11. Secure one of the myriad types of 
ac-dc receiver tuning capacitors having two 
gangs. Almost any will do, so long as one 
section will tune to about 500 mmf and the 
other around 200 mmf. These values are 
certainly not critical. Mount this capacitor 
on the cover plate you have just made, mak¬ 
ing sure the rotors ground to the transmit¬ 
ter frame. Before mounting, connect about 
six inches of buss wire to the stators of 
each section, positioned towards Sim, the 
“Antenna Condenser” switch. 

12. Carefully bend the buss lead from 
Liot, left by the removal of the roller-coil 
toward the relay Kioa. Solder it to the same 
relay contact as the lead going to Cm. 

13. Now, remove all wiring from the 
“Antenna Condenser” switch, Sio-.. It will 
be necessary to carefully straighten the 
buss wire lead from Kk», referred to above, 
in order for it to be long enough to reach 
the proper contact when rewiring Sim. 

14. Refer, now, to Fig. 4 and make all 
connections at Skb. 

When completed, this switch becomes a 
Low-Medium-High capacitance range switch, 
all in parallel with the antenna link of 
Lior. Bv proper selection of range, and ex¬ 
perimental balancing using the “coupling” 
control and the new “antenna loading” ca¬ 


pacitor, you can obtain optimum power 
transfer to a matched 50 ohm antenna 
throughout the frequency range of the TCS. 

Essentially, the requirement which must 
be satisfied is to make the link-output ap¬ 
pear as 50 ohms reactance to the load at 
the frequency in use. The rotatable link 
does not satisfy this condition as designed, 
so it is necessary to include a circuit vari¬ 
able which will. Obviously, another approach 
to the problem would be to remove the 
link coil, calculate the proper inductance to 
provide 50 ohms reactance and re-wire the 
link. However, the removal of this coil 
seemed to be considerably more of a me¬ 
chanical problem than the construction of 
the circuit of Fig. 4. In addition, this method 
offers much more flexibility. 

Audio modifications 

Most amateurs prefer to use ceramic or 
crystal type microphones rather than suffer 
with the poor quality and mechanical prob¬ 
lems associated with carbon mikes. Thus it 
behooves one to add pre-amplification to the 
audio stage in order to realize sufficient mod¬ 
ulation percentage as compared to carrier 
power. 

In summary, after these modifications are 
complete, you have an efficient, compact, 
low-power transmitter capable of continu¬ 
ous tuning from 1.5 to 12 MHz. Aside from 
covering the obvious amateur bands, most of 
the major MARS frequencies are available, 
particularly those of Navy MARS which are 
impossible with most ordinary ham equip¬ 
ment. Ideas will occur to many of you, 
which I have overlooked, because each of 
us have different uses for the little rig and 
diverse systems into which it must blend. 
This is what makes surplus modification so 
interesting. . . . K3UUL 


oscillator/monitor 

• makes an audible tone to monitor 
the RF of any CW transmitter from 
lOMw to I Kw 6- lOOKc to lOOOMc, 
using only an 8" pickup antonna. 

• can bo self-trig gored for code 
practice or the testing of solid 
state components and circuits. 

• aids in tuning up Gr testing RF 
oscillator and power circuits. 

• 4 transistor, 2 diode circuity 
speaker, tone adjust, AA pencell, 
test leads, 8* ant., 6- magnetic base. 

• cabinet is 16 gauge black 6* clear 
anodised aluminum, 3.4 x 2.3 x 1.2* 

US made 6* guaranteed for I year. 

James Research company/dep't: AR-M 
11 schermerhorn st., brooklyn n.y. 11201 



I A 7J complete, 

I —-P ppd usa & can. 
sond a chock or m.o. 
sold by mall only 
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A $4 Compressor/Preamplifier 


By the addition of a few extra components 
to an inexpensive, already assembled tran¬ 
sistor audio amplifier, one can produce a 
very satisfactory but yet inexpensive audio 
compressor for use between almost any 
microphone and AM or SSB transmitter. 

The author has constructed many differ¬ 
ent types of audio compressors and has be¬ 
come convinced that under poor signal con¬ 
ditions and with transmitters lacking effec¬ 
tive ale, that they are a definite advantage. 
The problem in constructing a compressor 
is that either one must start from scratch, 
assembling all the necessary components, or 
search out some piece of equipment to mod¬ 
ify. The latter course has been used by 
the author using a high quality phono pre¬ 
amplifier. However, it certainly was not the 
cheapest way to proceed although the re¬ 
sults were very good. 

Therefore, the idea came to mind to try 
to modify one of the small, preassembled 
100 to 200 mw audio amplifiers which are 
readily available at prices from $2 to $4. 
These imported audio amplifiers were built 
for use in inexpensive battery-type tape 
recorders and typically contain 3 or 4 tran¬ 
sistor stages with a medium to high imped¬ 
ance input and a transformer coupled output 
to match a 4-8 ohm speaker. The results 
that were obtained after such a unit has 
been modified were indeed surprising. Dis¬ 
tortion was quite low—at least in the 300 
to 3,000 cycle range—and the compression 
range of about 14 to 20 db equalled that of 
many more expensive designs. 


Typical small 3 stage audio amplifier. Additional 
components for compressor control circuit are 
easily mounted on underside of printed circuit 
board. Entire assembly may be placed inside 
transmitter or a small minibox. 


John ]. Schultz, W2EEYH 
40 Rossie Street 
Mystic, Conn. 06355 


Only a handful of components is neces¬ 
sary to effect the change of the amplifier 
into an effective compressor and they can 
be readily purchased or are probably even 
available in most “junk box” collections. The 
conversion described for the amplifier used 
by the author is typical and can be applied 
to any generally similar unit. 

Circuit modification 

Fig. 1 shows the original diagram of the 
audio amplifier used, a Lafayette model 
99-9039 100 mw output model. To provide 
compressor action some method had to be 
used which would allow control of the gain 
of the amplifier so that it would decrease 
automatically as the input signal level in¬ 
creased. There are many ways to perform 
this function. 

Fig. 2(A) shows a very simple and effec¬ 
tive means employing an absolute mini¬ 
mum of added components. In this circuit, 
part of the output of the 2SB176 stage is 
rectified by the IN270 diode. This voltage 
is used to bias the other IN270 diode which 
is connected in the microphone lead after 
the 47 K ohm resistor. Increased amplifier 
output causes the IN270 in the input circuit 
to be biased so it presents a low resistance 
to ground. In conjunction with the 47 K 
ohm resistor it then forms a voltage divider 
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network which reduces the input signal feed 
to the base of the first 2SB113 stage. The 
value of the 47 K ohm resistor can be varied 
to provide the desired compressor action 
and also to work best with a particular 
microphone. The only disadvantage to this 
scheme is that compression action starts al¬ 
most immediately on the input signal rather 
than at some preset “threshold” level. 

This disadvantage can be overcome by 
the only slightly more complicated circuit 
of Fig. 2(B). In addition, this modification 
introduces some degeneration which helps 
to improve the frequency response and lower 


the distortion of the amplifier. The opera¬ 
tion is somewhat similar to the previous 
circuit in that two IN270 diodes are used 
to rectify part of the output from the collec¬ 
tor circuit of the 2SB176 and used to control 
the resistance of another IN270 diode. The 
latter diode is connected in series with the 
emitter bypass capacitor of the input 
2SB113 stage. In addition, there is a “thresh¬ 
old” biasing circuit consisting of the 100 K 
ohm and 25 K ohm resistors connected to 
the diode. Increasing output from the 
2SBI76 stage causes a rectified voltage to 
be developed which acts to back-bias the 


5K(V0U*C) 



Fig. 1. Schematic of Lafayette 99-9039 amplifier before conversion. Unit is similar to many inex¬ 
pensive 100 to 300 MW class amplifiers available on market. 


diode in the 2SB113 stage emitter circuit 
and thus nullify the action of the emitter 
bypass capacitor and reduce the stage gain. 
This action cannot, however, take place be¬ 
fore the rectified control voltage exceeds 
the “threshold” control voltage developed 
across the control diode by the 100 K ohm 
and 25 K ohm resistors. Thus, compression 
action is “delayed” for very low level input 
signals and the amplifier essentially operates 
at full gain for these signals. 


A further refinement which is not abso¬ 
lutely necessary but which does provide an 
additional degree of convenience is to re¬ 
place the gain control shown in Fig. 1 with 
a fixed value resistor and place a 1 to 5 K 
ohm potentiometer in the emitter circuit of 
the input 2SB113 stage (in series with the 
100 ohm resistor). The potentiometer will 
then function as a compression control with 
the amplifier acting as a straight preampli¬ 
fier without compression action for large 


IN270 2S8M3A 2SBII3A 



Fig. 2. Simple compressor control circuit (A) and slightly more elaborate circuit (B) providing 
“ threshold” action. 
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resistance settings of the potentiometer and 
increasingly as a compression amplifier as 
the potentiometer resistance is decreased. 

In the unit used by the author, output 
coupling for the IN270 rectifiers could simply 
be taken from the single-ended 2SB176 
stage using the components already avail¬ 
able as a frequency compensating network 
across the output transformer. Using units 
with push-pull output stages, a similar 
coupling network consisting of a 10 mF 
capacitor and 10 K ohm resistor in series 
coupled to either collector lead of the output 
stage should suffice. The output side of the 
output transformer is designed to operate in¬ 
to a low impedance load. To operate it into 
a high impedance microphone input on a 
transmitter, it will usually suffice to just 
place a 47 K ohm resistor in series with 
the output winding. The power available at 
the output is considerably reduced by this 
method but this is normally of no conse¬ 
quence for the usual high-gain transmitter 
microphone input. Otherwise, a matching 
transformer can, of course, be used to effect 
a more conventional impedance stepup. 


Construction 

The addition of the few additional parts 
necessary to turn the amplifier into a com¬ 
pressor can easily be accomodated on the 
printed circuit board of the amplifier. No 
particular placement of the components is 
necessary and if one takes a careful look 
at the layout of the printed circuit board, 
it will usually be found that almost all 
of the additional components can be placed 
on the underside of the PC board. Where 
tie points are necessary, a small hole can 
be drilled in a clear area on the PC board. 

Most of the amplifier circuits are designed 
to be operated from 9 volt transistor bat¬ 
teries. A rectifier circuit can, of course, 
be constructed to power the unit as a com¬ 
pressor but usually it will be found to be 
far simpler to operate them from a battery 
supply. Since no power output is demanded 
from the amplifier circuit, the battery drain 
will only be a few milliamperes under nor¬ 
mal operating conditions. Otherwise, if a 
power supply is used particular attention 
must be given to adequate hum filtering. 
The power supply should have an output 
capacity of 1000 mF as a minimum. 


Operation 

There are many ways to evaluate the 
performance of a compressor unit. On the 
air tests are only useful if they are con¬ 
ducted under weak-signal conditions or prop¬ 
erly simulated weak-signal conditions. The 
latter is sometimes difficult to do on a local 
contact unless both parties in the QSO 
understand what objective is being attempt¬ 
ed with the compressor. That objective, of 
course, is to raise the average power out¬ 
put of a transmitter. Thus, if tests are con¬ 
ducted under strong signal conditions with 
full rf gain control setting on the receiver 
being used to check the transmission, little 
or no variation in signal strength may be 
observed with the compressor in or out of 
the transmitter. This is because the receiver 
age “washes out” the variations in received 
signal strength as heard aurally. Such a test 
should be made with the 1c gain control 
on the receiver reduced to the minimum 
which will allow reception without the com¬ 
pressor used in the transmitter. When the 
compressor is inserted, a more accurate de¬ 
monstration of its effect will then be ob¬ 
tained. 

In some cases, the effect of using the 
compressor is readily observed at the trans¬ 
mitter. For instance, in the author’s situa¬ 
tion an HA-14 linear is used. The plates 
of the 572 tubes normally appear gray 
under operation without the compressor. Us¬ 
ing the compressor, the plates develop a 
dull red color. This is due to increased 
average power input which certainly—as¬ 
suming no audio distortion—means increased 
signal strength being radiated. 

The increase in average power is diffi¬ 
cult to determine exactly without complex 
instrumentation, but it seems to be in the 
order of 20 to 30 percent. This may not 
appear tremendous but, considering that 
only 4 dollars was invested, there would 
hardly seem to be any easier way to squeeze 
a bit of additional power from an existing 
linear. 

The ways shown in this article to con¬ 
vert an inexpensive amplifier into a com¬ 
pressor are certainly not the only methods 
usable. A multitude of articles have used 
other methods. However, with a bit of care 
they can all be adapted to use an inexpen¬ 
sive amplifier as described in this article 
as a foundation since only the control cir- 
circuits are different but the basic amplifier 
stages remain the same. . . . W2EEY/1 
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Reactance or Impedance? 


A problem encountered by technical peo¬ 
ple for many years involves the two fleeting 
quantities known as impedance and reac¬ 
tance. One never really knows when reading 
an article or text which one is being dis¬ 
cussed due to the ambiguity traditionally 
associated with these terms. Many publica¬ 
tions presently in print speak freely of re¬ 
actance as having a “phase angle”, or im¬ 
pedance as being a simple number quantity. 
Both of these statements are totally incor¬ 
rect. 

Reactance is a term applied to a quantity 
having magnitude only with no regard to 
direction. Impedance, on the other hand, not 
only implies magnitude, but dictates a par¬ 
ticular direction as well. The reactance of an 
inductor of 1 Henry being operated at a fre¬ 
quency of 60 Hz would be: 

Xl = 2 ir fL = 2 7T (60) (1) = 377 ohms 

This quantity is called reactance and has a 
value of 377 ohms, with no consideration 
given as to direction. If at this point we say 
that our inductor has a value of 377 ohms 
at angle (direction) of 90 degrees, we have 
immediately bridged the gap and developed 
a new quantity called impedance. 

Consider the following analogy: A bullet 
is fired from a rifle at a speed of 600 miles 
per hour. Only one correct deduction con¬ 
cerning the bullet may be made with the in¬ 
formation given; namely, that it is moving 
fast enough to do physical harm. It would 
behoove those concerned to also know the 
direction of travel to avoid an early demise. 
In other words, the information conveyed 
by knowing both the magnitude and the di¬ 
rection is most beneficial. The same is true 
with reactance and impedance. Reactance 
conveys magnitude information only; imped¬ 
ance denotes magnitude and direction. 

In order to manipulate these quantities 
from a mathematical standpoint, the concept 
of Complex Notation must he introduced. 
It should be immediately pointed out that 


the only thing complex about complex num¬ 
bers is the name. This is mentioned to over¬ 
come mental blocks, which usually arise 
during the initial stages of development. 

A complex number is represented by the 
sum of two numbers, one called the real 
part, and the other called an imaginary part. 
Since both real numbers and imaginary num¬ 
bers are simply numbers which we use daily 
(1, 2, 3.9, 2.7, 19, 140.2, etc.), we must some¬ 
how distinguish between the two. In order 
to do this, w'e introduce the imaginary oper¬ 
ator j, which acts as an indicator much the 
same as a flagman would in traffic. As an 
example, let us assume we have the complex 
number: A = 3 4- j4. In this case, the real 
part of the complex number A is 3; while 
the imaginary part is 4. Note that the func¬ 
tion of j is only to indicate that there is 
something “different” about the number 4. 

Relating this concept to the realm of im¬ 
pedance, we note that, in general, impedance 
is also a complex quantity. The real part of 
impedance is called resistance denoted by 
the letter R. The imaginary part of imped¬ 
ance is called reactance and is symbolized by 
the letter X. 

Let us now consider a circuit containing 
only an ideal inductor. 



Fig. 1. A very simple inductive circuit. If the re¬ 
sistance is zero the voltage leads the current by 
90 degrees and we say Z — 0 - f- jXr. ohms. 

It is the object now to determine the total 
circuit impedance looking into terminals AB. 
In the circuit shown there is no resistance 
(R), therefore, there is no real part in our 
complex number. The imaginary part of the 
impedance is the inductive reactance Xu Xt. 
may be found knowing the inductance (L), 
and the frequency (f) as was shown in a 
previous example. The total impedance is: 
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Z = 0 + j Xi. ohms, where j indicates the 
direction. 

Since this quantity possesses both magni¬ 
tude and direction, it is often more easily 
understood when illustrated graphically on a 
standard Cartesian Coordinate System. Our 
real axis is along the horizontal, while our 
imaginary is plotted vertically. By convention, 
always plot the real part first and then plot 
the imaginary in a tip to tail fashion, utiliz¬ 
ing the previous example, plotting resistance 
first R = 0. Now add the imaginary portion 
to the real obtaining the value Xl plotted 
vertically on the imaginary axis. 



Fig. 2. Here we are saying Z = 0 - 1- jXr. ohms, 
graphically. The heavy arrow represents impedance. 
Its length indicates the value of the impedance, 
which we call reactance. 

We will pick the horizontal axis to the 
right as being positive. All positive angles 
are measured with respect to this axis when 
moving in a counterclockwise direction. Re¬ 
turning to our example and measuring this 
angle with a protractor, we see it to be a 
positive 90°. The significance of this angle 
will be discussed later. 

As a second example, consider a capacitor 
only, the impedance of which is to be de¬ 
termined. The reactance of the capacitor is 
given by: 



Now by definition we choose the capaci¬ 
tive impedance to have a —j associated with 
it. Therefore, the capacitive impedance be¬ 
comes —jXc, and it is plotted on the graph 
previously mentioned, vertically downward 
as shown below: 


il 


*c' 

•J -90* 


Fig. 3. If we replace the inductor of Fig. 1 with a 
capacitor, still assuming there is no resistance, 
the impedance arrow now points downward. 


It can be seen by these brief examples 
that the j designation for the impedances 
save confusion when writing the values. 

Let us now consider a combination of an 
R, L, C connected in series. It will be our 
objective to calculate the total impedance in 
both mathematical forms. Given the circuit in 
Fig. 4: 


R 



Fig. 4. Here is a more complex circuit. We might 
find this in a bandwidth-limiting application. What 
is its impedance? 

The reactances of each of the components 
may be found by the usual manner, Xl and 
Xo. We will now determine the values of the 
individual impedances. The impedance of 
the resistance is the easiest, for it consists 
of a real part only, that is, Zu = R -fjO ohms. 
The impedance of the capacitor is Zc = 0 — 
jXc ohms, and for the inductor it is equal 
to Zl = 0 + jXr. ohms. Impedance in series 
add and, therefore, the total impedance is 
Zn -f- Zo -f- Zt, ; Zt or Zt = R -f- jO —0 -f- 
jXr, -f 0 — jXo ohms. We can find the sum 
by adding the real parts and the imaginary 
parts separately. Zt = R -f jXl — jXc, but 
since the j term is common in this case, Zt 
becomes Zt = R + j (Xr. — Xc). This can 
be shown graphically by the following: 



Fig. 5. First we must know the frequency. Then 
we determine impedance by adding resistance and 
reactance values graphically, or by math having 
the same meaning. Remember reactance will vary 
with frequency, changing the impedance. 

Note that R was plotted first, then jXl and 
—jXc in the tip to tail fashion described 
previously. jXl and — jXc lie in the same 
plane, however, in the opposite direction. 
Therefore, the result of j (Xl — Xc) can be 
found by algebraically subtracting Xc from 
Xl. The result Xt remains unchanged but 
Xt is now in the positive direction, this is 
because Xl is larger than Xc in this example. 
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Fig. 6. Taking the difference between inductive Fig- 7- Working out the circuit of Fig. 4. If we 
and capacitive reactance, the inductive reactance a PPiy a 60 Hz current to this circuit we will find 
wins this time. At some lower frequency they voltage across its terminals lagging 14.3 de- 

would cancel, leaving resistance only. And at a Sfiees. Or if we trigger our scope from the voltage 
still lower frequency the capacitive reactance would signal the current will appear to lead by the 
predominate. same 14.3 degrees. 


If the other case were true (Xl smaller 
than Xc), the result Xt would point in the 
negative direction. Xt and R form a right 
triangle and the line Zt represents the hy¬ 
potenuse of the right triangle. Using the 
theorem developed by Pythagoras which says 
that the hypotenuse of a right triangle is 
equal to the square root of the sum of the 
other two sides squared, the magnitude of 
Zt becomes: 

]Zt| = \ R 2 + X 2 ohms 

which is the formula given in most hand¬ 
books. However, this is only half the picture; 
we still must have a direction. The angle 0 
on Fig. 6 can be found by the formula: 

Xt 

o = arctan — 

Read, theta is the angle whose tangent is 

Xt 

Therefore, the impedance may be ex- 
R 

pressed in two ways: 

Z = R + j (Zl — Xc) or Zt Z® 

To summarize, let us now turn our at¬ 
tention to a numerical example. Consider an 
R, L, C series circuit being used at 60 Hz. 
The value of the individual components are 
as follows: R = 300 ohms, L = 0.5 Henrvs 
and C = 10 microfarads. 

Calculating the reactances: 

Xt. = 2 * fL = 2 * (60) (0.5) 

Xl = 188.5 ohms 

Y _ 1 _ 1 

27rfC 2 tt( 60) (1x10'") 

Xc = 265.0 ohms 

Z = 300. + j (188.5 - 265.) ohms 
or Z = 300, — j 76.5 ohms 

See Fig 7 for graphic illustration. 


Zt = V (300) 2 + (76.5) 2 = 309 ohms 

_y g cj 

6 = arctan ' = —14.3 degrees 

oUU 

The total impedance for this circuit is 309 
ohms at an angle of —14.3 degrees. 

The angle associated with the impedance 
in actuality represents an angular (phase) 
difference between the voltage applied to, 
and the current in the circuit considered. By 
definition, if the angle associated with the 
impedance is positive the voltage leads the 
current, and the circuit appears basically 
inductive. Similarly, if the angle is negative, 
as in the previous sample, the current leads 
the voltage, and the circuit appears to be 
predominantly capacitive. The special case 
of no phase shift occurring between voltage 
and current, (corresponding to an angle of 
zero degrees) simply indicates a purely re¬ 
sistive circuit. 

On can at this point begin to appreciate 
the significance of the quantity impedance, 
and the enormous amount of information con¬ 
veyed with it, as opposed to the simple 
quantity reactance. 

Whether engineer, technician, serviceman 
or home experimenter, the blossoming age of 
electrical technology demands an understand¬ 
ing of the subtle distinction between these 
two very basic circuit concepts. 

. . . K9ZPZ . . . K9DKB 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 
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WE A THER SNOOPER 



Of all the surplus receivers available, 
probably the easiest to come by, and most 
neglected, are the ac-dc broadcast receiv¬ 
ers. They are not the most sophisticated, 
but certainly they are reliable. These re¬ 
ceivers will give years of service. 

Here is a conversion project that should 
take under a half hour, and give hours of 
listening pleasure. The conversion will give 
you a low, fixed frequency weather monitor 
receiver. The Federal Aviation Administra¬ 
tion broadcasts reports for fliers, usually 
start at 5:00 A.M. and continue untill 11:00 
P.M. There is a projected weather report 
and a current report that is changed hourly. 
Pick the weather station nearest to you from 
the list. You will hear the identification in 
MCW, below the verbal report. 

Step 1. First, be sure the receiver is re¬ 
ceiving the broadcast band normally. 

Step 2. Disconnect the receiver from the 
ac source and remove the chassis from the 
case. 

Step 3. Turn the variable capacitor to 
maximum capacitance (fully meshed) then 
solder the shaft to the frame, thus locking 
the variable capacitor. Use at least a 100 
watt soldering iron. 

Step 4. Solder a variable capacitor, 10-120 
PF, across the oscillator section. The oscilla¬ 
tor section can be identified by the fact 
that it has the least number of plates. Solder 
the ground side of the capacitor to the frame 
of the original capacitor. The other terminal 
goes to the tab of the oscillator capacitor. 


Alton E. Glazier 
3154 Jordan Road 
Oakland, California 94602 


Step 5. Connect a fixed 300 pF° capacitor, 
plus a 10-120 pF variable across the con¬ 
verter section of the original capacitor. One 
side of the fixed and variable capacitors 
is soldered to the frame, the other sides 
are connected to the tab of the original 
capacitor. Connect a 10 mF 25-volt capacitor 
across the cathode resistor of the last stage 
of audio. 

Step 6. Remember, all ac-dc receivers are 
dangerous to the point of being lethal when 
removed from their insulated cases. If you 
have an isolation transformer, now is the 
time for it; if not, check the polarity of 
the 115-volt plug, so that the chassis is not 
on the high side of the ac line (I would 
hate to lose you at this stage). 

Step 7. Now with the set turned on, and 
the volume up, with an insulated tool, tune 
the variable oscillator capacitor until you 
hear the weather station. Now tune the con¬ 
verter variable capacitor for the loudest 
point. 

Step 8. Remove ac power source. Install 
the chassis in case, be sure to use the original 
insulated knobs. 


IO-1ZO PF , 


A 


; LOCKED 


rn rh rh 
MIXER 

* SEE NOTE 


10-120 PF, 






LOCKED f 


OSC COIL 


rh rh rh 
osc 

* SEE NOTE 


Note: 

*For weather stations down to 350 kHz, use 300 pF 
capacitor across mixer capacitor. 

For weather stations down to 295 kHz, use 650 pB’ 
capacitor across mixer capacitor. 

For weather stations down to 220 kHz, use 1,400 pB’ 
capacitor, and in addition, use a 100 pF capacitor 
across oscillator capacitor at this low frequency. 

Photos by Les Toth 
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Step 9. Conversion is now complete, and 
the receiver is as safe as it ever was. 

True, we can do very little to change 
the weather, but at least we can keep in¬ 
formed and know what to do to prepare 
for it. ■ 

Airport Weather Report Frequencies 
As of 10-1-68 


Alabama 


Birmingham 

224 kHz 

Arizona 

Phoenix 

Tucson 

326 kHz 
338 kHz 

Arkansas 

Little Rock 

353 kHz 

California 

Blythe 

Fresno 

Los Angeles Int. 

Oakland 

251 kHz 
344 kHz 
332 kHz 
362 kHz 

Colorado 

Englewood 

Trinidad 

379 kHz 
329 kHz 

Florida 

Jacksonville 

Miami 

Pensacola 

Tallahassee 

Tampa 

344 kHz 
365 kHz 
326 kHz 
379 kHz 
388 kHz 

Georgia 

Atlanta 

266 kHz 

Idaho 

Boise 

Idaho Falls 

359 kHz 
350 kHz 

Illinois 

Chicago 

350 kHz 

Indiana 

Indianapolis Muni 

266 kHz 

Kansas 

Garden City 

Wichita Muni 

257 kHz 
332 kHz 

Louisiana 

Grand Isle 

Shreveport 

236 kHz 
230 kHz 

Maine 

Millinocket 

344 kHz 



Massachusetts 


Boston 

382 kHz 

Michigan 

Detroit 

Houghton 

Sault Ste. Marie 

Traverse City 

388 kHz 
277 kHz 
400 kHz 
365 kHz 

Minnesota 

Duluth 

International Falls 
Minneapolis 

379 kHz 
356 kHz 
266 kHz 

Mississippi 

Jackson 

260 kHz 

Missouri 

Kansas City Inti. 

St. Louis 

Springfield Muni 

359 kHz 
338 kHz 
254 kHz 

Montana 

Billings 

Bozeman 

Great Falls 

Missoula 

400 kHz 
329 kHz 
371 kHz 
308 kHz 

(Johnson Bell) 


Nebraska 

Omaha 

320 kHz 

Nevada 

Las Vegas- 

206 kHz 

New Jersey 

Newark Muni 

379 kHz 

New Mexico 

Albuquerque Sunport 

Roswell Industrial 

230 kHz 
305 kHz 

Air Center 


New York 

Elmira 

375 kHz 
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DX 


BOOK 

$000 

including a 

GIANT 

COUNTRY-ZONE 

WALL MAP 

Wall sized world country-zone map 
QSL design secrets for real results 
World airmail postage rates 
World parcel post and air rates 
World QSL and letter rates 
Record list for WAS, WAC, etc. 
Complete up to date DXCC rules 
DXCC and WTW country lists 
Country worked record list 
WAZ record list 
WAZ country-prefix 
ARRL section map 
Logs—propagation charts—2nd op 
Your own DXpedition information 
Card files—QSL managers—contests 
Reciprocal licensing—third party 
Inside top DX secrets 
How to win CW DX contests 
CW DX’ing secrets by the master 
80M, the best DX band of all? 
Quick spotting time chart 
Time, by country around the world 
Breaking the tough QSL’ers 
What value foreign stamps to send 
Latest QSL bureau list 
Great circle maps on four cities 
Bearing charts on ten U.S, cities 
Special ham map of South America 
Ham map of North America 
Caribbean ham map 
Ham map of Africa with latest calls 
World country-zone map in book 




AT YOUR DISTRIBUTOR OR DIRECT 

I- 

| Send cash, check, money order to 

j 73 Magazine, Peterborough, NH 03458 


Name 


I 

j Address .... 


I 

| City ...State 

I 


Zip 


North Carolina 

Raleigh - Durham 

350 kHz 

Ohio 

Cleveland (Hopkins Inti.) 

344 kHz 

Oklahoma 

Will Rogers World 

Tulsa Inti. 

350 kHz 
245 kHz 

Oregon 

Pendleton 

Portland Inti. 

Redmont 

341 kHz 
332 kHz 
368 kHz 

Pennsylvania 

Pittsburgh (Allegheny County) 

254 kHz 

South Carolina 

Charleston 

Spartanburg (Downtown) 
Memorial 

329 kHz 

248 kHz 

South Dakota 

Rapid City 

254 kHz 

Tennessee 

Knoxville 

Memphis (Metro) 

Nashville (Metro) 

281 kHz 
371 kHz 
304 kHz 

Texas 

Amarillo 

El Paso Inti. 

Meacham Field 

Midland Odessa Regnl. 

251 kHz 
242 kHz 
365 kHz 
326 kHz 

Utah 

Delta 

Ogden 

212 kHz 
263 kHz 

Vermont 

Burlington Muni 

323 kHz 

Virginia 

Roanoke Muni 

371 kHz 

Washington 

Seattle 

Spokane Inti. 

Walla Walla 

362 kHz 
365 kHz 
356 kHz 

Wisconsin 

Milwaukee 

242 kHz 

Wyoming 

Casper Air Terminal 

Rock Springs 

269 kHz 
290 kHz 
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Nowadays, if on operates CW without 
a squeeze keyer, he is not a member of 
the in group. The squeeze keyer presented 
here is, to the best of the author’s knowl¬ 
edge, the first unit which will perform either 
of the two popular forms of squeeze key¬ 
ing. 1 > 2 When desired, it can be used as a 
conventional keyer. With a single lever, it 
has very agreeable timing and is rather 
forgiving of operator errors. 

The circuit diagrams are presented. Fig. 1 
is drawn with NPN transistors and will be 
used in all of the rest of the article for 
discussion of logic. Fig. 13 is drawn with 
PNP transistors for those with a large sup¬ 
ply of PNPs and for those who would like 
to modernize a keyer circuit published in 
1962 3 which has many of the same com¬ 
ponents. 

It would have been much easier to design 
this keyer with integrated circuits, but the 
cost to noise margin ratio is much more 
favorable in the discrete component version. 

1. Gensler, Harry, Jr., “The Iambimatic Concept," 
QST, Jan., 196T. 

2. Moss, Jimmy, “The W0FPV Squeeze Keyer," QST, 
July, 1967. 

3. Muir, Dave, “The Penultimate Electronic Key," 
QST, March, 1962. 


Brief description 

Fundamentally, this keyer consists of a dot 
generator with a binary counter which is 
used to fill in the spaces between two 
dots to form a dash. Several control paths 
are used. One path (R 50 ) controls the dot 
generator directly and combines with feed¬ 
back from the output of the dot generator 
(R 51 , D 12 ) giving self completion. A sec¬ 
ond path (R 0 , Do) sets the Dash FF enabl¬ 
ing the binary counter via R 43 . A reset signal 
is provided to the Dash FF via C 2 , D 4 every 
time the relay opens. A third path (R 53 , 
Q 13 ) sets the Dot FF if and only if the Dash 
FF is set. A fourth path (D g , D e , R 24 ) al¬ 
lows the Dot FF to be rest if and only if 
the Dash FF is NOT set thus providing 
Dot Memory. A fifth path (Q 14 , R 9 , D 4 R 10 ) 
prevents setting the Dash FF if the Dot FF 
is set or a dot is in progress. A sixth path 
(R 18 , R 24 ) keeps the Dot Generator running 
when either the Dot FF or the Dash FF 
is set. 

The final result of these controls gives 
a keyer which can remember one dot that 
was called for during a dash with no criti¬ 
cal timing and will either give alternate 
dots and dashes when both dot and dash 
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Fig. 1. Complete circuit using NPN transistors. K, —500 ohm relay. Qi-Q,r., Qn-Qn —NPN ( 2N2923 ). 
Qu—PNP (2A4126). D,-8—Germanium 1A'90. D» — Silicon. Dw-n—Silicon 50 PIV, 100 mA. Si —3 pole 
4 pos. rotary switch (Mallory 31347). Si — SPST. 


levers are held or insert one dot in a string 
of dashes. The use of two independent key 
levers which may be squeezed to produce 
additional combinations is required to real¬ 
ize all of the potential benefits. 

When switch S2 is closed, a squeeze will 
produce a continuous string of alternating 
dots and dashes thus making characters such 
as C and AR almost effortless. The timing 
required by the operator is very uncritical 
and one need only follow the instructions 
on the chart (Fig. 2a) supplied to learn the 
new technique in one or two evenings. 


If switch S2 is opened, the operator will 
feel as though he has an entirely different 
keyer and a chart (Fig. 2b) shows the de¬ 
tails of the second technique which the 
author calls single dot insertion (SDI). With 
SDI, one and only one dot will be produced 
during any single squeeze. 

Alert readers (and those who have al¬ 
ready studied the charts) have figured out 
that one set of characters is very easy with 
the alternating option, and an entirely dif¬ 
ferent group is very easy with the SDI op¬ 
tion. It is believed that this is the first 


MARCH 1969 


23 

















LEVER 

A 

B 

C 

D 

E 

F 

6 

OASH 

DOT 

mm 

*" .... 

- - 

mmmmm 


- - 



H 

1 

J 

K 

L 

M 

N 

DASH 

OOT 


mm 

mmmmm 

— ~ 

— 

— 



0 

P 

Q 

R 

S 

T 

U 

OASH 

OOT 



zF” 

mm 


— 



V 

w 

X 

Y 

z 

AS 

AR 

DASH 

DOT 

wmm 


_ — , 

mmmmm 


..... 


1 








SK 

KN 

PERIOD 

COMMA 

/ 



DASH 

OOT 










— — — 

ZZL 

zzi 


Fig. 2 A. Keying chart ( S2 closed). Alternate dots 
and dashes with dot memory. 
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Fig. 2 B. ( S2 open) Single dot insertion. 


published design where the operator can try 
both methods and make an intelligent choice 
after he has spent his money instead of 
tossing a coin beforehand and later being 
sorry. He can even change his mind years 
later at no additional cost. 

Numerals are not listed in the charts as 
they arc merely extensions of J, V, B, and 
G. The keyer will operate in the conventional 
way with a single lever while retaining the 
advantages of DOT MEMORY. 


R38 



Fig. 3. Resistor OR circuit. 


Theory of operation 

The circuit presented here, while some¬ 
what complicated in appearance, is a collec¬ 
tion of basic logic circuits each consisting 
of a small number of elements. In Fig. 3, 
a resistor OR circuit is shown. If any of the 
inputs (A, B, or C) is UP (True), then the 
output is UP. If all of the inputs are DOWN 
(False), then the output is DOWN. Nothing 
more complicated than a voltage divider 
with low resistance input resistors and a 
high value bias resistor is needed to accom¬ 
plish this function. The resistor OR is used 
to turn on the clock and for combining the 
clock and binary counter in the base of the 
relay driver. 


+ 6V 




Fig. 4. Transistor inverter. 


Fig. 4 is a transistor inverter of which 
there are ten used in this keyer. When the 
input is UP, current flows in the base- 
emitter junction causing a much larger cur¬ 
rent to flow in the collector-emitter junction 
and thus through the collector load resistor. 
The amplification of current is important 
and must not be forgotten, but the most 
important point in this discussion is that 
when the input is UP, the output is DOWN, 
Thus inverting the signal. This is commonly 
referred to as the NOT function. Combin¬ 
ing the resistor OR with the transistor NOT 
forms a logic block called a NOR circuit 
which will not be treated further here. 

When the output of one Inverter in Fig. 5 
is used as the input to a second Inverter 
and the output of the second is used as 
the input to the first, a FLIP-FLOP is 
formed. A FLIP-FLOP can be thought of as 
a teeter-totter, a long board with its center 
of gravity somewhat above its pivot point 
such that it will stay on one side or the 
other but is unstable in the transition. The 
FLIP-FLOP is also called a bistable multivi¬ 
brator and is used for temporary memory. 
For example the DOT FF remembers a dot 
to be generated and the DASH FF remem¬ 
bers a dash is in progress. 
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Fig. 5. Bistable Multi-Vibrator Flip-Flop. 


A FLIP-FLOP can be made to change 
states by 1 ) pulling down on the collector 
of the off or UP side (Q 13 ), 2) forcing 
the off transistor on at its base (R 43 and 
R 8 , D;.), or 3) forcing the on transistor off 
at its base (D 3 ). Emitter triggering is not 
used here. 


+SV 



The astable multivibrator in Fig. 6 is simi¬ 
lar to the FLIP-FLOP except for the feed¬ 
back paths which are primarily (or in this 
case entirely) ac instead of dc. The astable 
multivibrator will change quickly from one 
side to the other and remain as long as 
the charge on a coupling capacitor holds 
one transistor off. When this charge finally 
bleeds to a small enough value, the OFF 
transistor will turn on and, through the other 
coupling capacitor, force the formerly ON 
transistor off. The result is a regular oscilla¬ 
tion which is square wave in nature. Obser¬ 
vation in an oscilloscope (Fig. 7) shows 
that the transition from UP to DOWN is 
much faster than the transition from DOWN 
to UP and is more useful for forming pulses. 



Fig. 7. Waveform at Collector or Astable Multi¬ 
vibrator. 

In this circuit, as astable multivibrator is 
used as the main clock and DOT generator. 
Such an oscillator may be turned on and 
off with predictable results by inserting a 
transistor inverter (Q 7 ) between one emit¬ 
ter and ground thus serving as a switch. 
Once started, completion of one cycle can 
be guaranteed by using the output of the 
oscillator (with proper polarity) as one of 
the inputs to the OR gate controlling the 
switch (Q t ). 

When loading becomes a problem, it is 
sometimes necessary to use an emitter fol¬ 
lower which will enable driving many more 
circuits than a FLIP-FLOP alone or an 
oscillator alone can handle. This device is 
used on the oscillator (Q 12 in Fig. 1). 

Pulses can be obtained from a square 
wave by differentiating in an RC network 
where the pulses can be given a suitable 
dc base line by choice of voltages and resis¬ 
tors as shown in Fig. 8 . The positive or nega¬ 
tive going pulses may be selected by means 
of diodes. Time can be changed one half 
cycle by using the other side of the oscilla¬ 
tor. Pulses from the oscillator are used to 
trigger the binary counter and, with suit¬ 
able gating, reset the DOT FF. 


+«V +8V 



+6V 

OvJ“ 


Fig. 8. Pulse formation and selection from a square 
wave. 


A two transistor AND circuit with in¬ 
verted output is shown in Fig. 9. This is 
commonly called a NAND logic block. When 
the inputs to both transistors are UP, the 
output is DOWN thus setting the DOT 
FLIP-FLOP shown in Fig. 1 since R x is 
common to both circuits. The DOT FF is 
set if and only if the DASH FF is set. 

There is one other feature worth noting 
here. All FLIP-FLOPS (or multivibrators) 
have two outputs. When one of these is 
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Fig. 9. Transistor NAND. 


arbitrarily called True (UP) then the other 
output must be False (DOWN) and is re¬ 
ferred to as the complement of the chosen 
output. A bar over the signal name is the 
usual notation for the complement of a sig¬ 
nal. 


+ 6V +6V 



Fig. 10. Binary Counter. 


Fig. 10 shows a FLIP-FLOP with steering 
diodes added such that it will operate as a 
binary counter by changing state every time 
a pulse comes along. The pulse duration, 
amplitude and polarity are selected so that 
whichever transistor is ON will be turned 
off. (Obviously the transistor which is OFF 
will not be affected by this pulse). As the 
ON transistor is turning off, the voltage at 
the collector rises rapidly so that a new 
pulse is ac coupled to the base of the OFF 
transistor thus turning it on. Due to the rc 
constants used and the delay between the 
first and second pulse, the second pulse will 
be larger than the first and will be definitely 
in control when it arrives. The binary counter 
fills in the spaces between the dots when 
combined with the clock in an OR gate, thus 
forming a dash. 


One very unusual device used in this cir¬ 
cuit is the inductive kick which occurs when¬ 
ever the current flowing through an induc¬ 
tance such as a relay coil is stopped sud¬ 
denly. Fig. 11 shows the circuit and the 
voltages seen at three points in the circuit. 
This pulse is used to reset the dash FLIP- 
FLOP. 


+ 6V 



Fig. 11. Waveforms in Dash F-F reset circuit. 

It is necessary that the DASH FF can not 
be set any time a dot is in progress or 
being remembered. Fig. 12 shows the solu¬ 
tion. Q 14 and R r , 4 form an OR gate with 
negative logic. Only when A and B are both 
UP can an UP at Dash turn on Q 3 If either 
A OR B are DOWN the DASH signal goes 
through D, and R J0 to —6V and Q 3 is 
unaffected. D x and D 2 form an AND gate. 




Fig. 12. Dash F-F-Set circuit. 


Components 

The circuit design presented here is not 
tied to any particular transistor number or 
category. The chances are very good that 
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Fig. 13. Complete circuit using PNP transistors. All parts values same as Fig . 1. except Q 1-1 
are PNP (2A363), and Q n is NPN (2N227). 
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components removed from old computer cir¬ 
cuit cards can be substituted directly. Even 
though the voltages were different and the 
collector load resistors and base resistors 
tire different, the chances are excellent that 
they can be used. However, it is a good 
idea to observe the relationship of the collec¬ 
tor load resistors to the base resistors and 
the back biasing resistors in Fig. 1 and 
not depart widely from these ratios. 

There are a couple of areas where trouble 
can occur. Old germanium transistors have 
a tendency to get just a little bit sick, and 
thus erratic, but not sick enough so that 
they can be spotted easily. If you plan to 
use anything doubtful, it is a good idea to 
install sockets so that substitution is not a 
chore. The inductive kick in the relay cir¬ 
cuit is surprisingly large so that a good 
healthy transistor is in order here. 

It is recommended that a rough check of 
the gain and leakage be made if nothing is 
known about the transistors to be used. Leak¬ 
age is a measure of the collector current 
with several volts applied and the base open 
and should be almost undetectable on a 1 mA 
meter. Gain is only a little more difficult. 
Assuming a 6 volt supply, choose a 300 
ohm collector load resistor so that 10 mA 
will give a 3 volt drop across the resistor. 
Now find a base resistor which will cause 
10 mA to flow at the collector and cal¬ 


culate the base current. The ratio of collec¬ 
tor current to base current is an approxima¬ 
tion of gain when leakage is low and must 
be at least 20 (much better 40). A pair 
of transistors used in a flip-flop should be 
within 25% of each other for ultra-reliable 
operation although no problems have been 
traced to this source. 

Almost any germanium signal diodes can 
be used. (Silicon diodes should also be use- 
able but have not been tried.) Germanium 
diodes will have a forward voltage drop of 
about 0,3 volt with a few ma flowing while 
silicon diodes will have a forward drop of 
0.6 volt and will usually be painted black 
to eliminate the photo diode effect. Check 
the back resistance which should be at least 
200 k ohms. 

A reed relay is recommended for reliable, 
quiet high speed operation. However, there 
are some more economical types which are 
quite reliable at speeds below 30 wpm. If 
the relay is a little too slow it will give 
short dots. This can be fixed by unbalancing 
the oscillator to compensate. (R 36 or R 37 in 
Fig. 1 may be reduced to 4 k ohms for 
balancing purposes. Do not go below 4 k oms 
or excessive base current will result). 

If high gain transistors are used in the 
oscillator, a greater speed range can be 
obtained with a larger valued dual potenti¬ 
ometer. The upper speed limit can be raised 
by using smaller capacitors. The components 
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listed will go from 5 to about 40 wpm. 

The power supply voltages are not critical 
except that the positive and negative volt¬ 
ages should be nearly the same and if much 
different from that required by the relay, 
a dropping resistor may be needed some¬ 
where to make things work out right. R 47 , 
R 4S , and R,,, may be altered to adjust the 
positive and negative voltages. It is most 
important that power supply ripple be within 
reason or a phenomenon known as collector 
triggering will cause erratic timing in the 
dot generator. This is unlikely to happen 
with the components listed unless the elec¬ 
trolytic capacitors are defective. 

Construction 

The author has built many circuits of this 
type on perforated phenolic board with 
completely satisfactory results. The kind 
with closest spacing of the holes will allow 
a considerably smaller package. Eyelets can 
be very helpful if a setting tool is available, 
otherwise use flea clips or other push in 
terminals as needed. 

This particular circuit has also been built 
on a printed circuit board which was laid 
out to accept a wide variety of economical 
components in either the PNP or NPN con¬ 
figuration. 

Getting it to work 

Before installing Q-, use a voltmeter as an 
indicator with a probe on one of the collec¬ 
tors of a FLIP-FLOP while applying a 6.8k 
resistor from V ct . (-f-6V) to first one base 
and then the other base. The output should 
remain high or low depending on which 
transistor base was last touched. This test 
should be used on the DOT FF, the DASH 
FF and the COUNTER. Any of these that 
do not work should first be checked for 
wiring and then for components. ' 

Next, hook up Q 7 , the transistor control¬ 
ling the oscillator. The output of the oscilla¬ 
tor should be down. Now closing the dot 
lever should make the oscillator start. A 
voltmeter at the oscillator output should 
average half the supply voltage. An ohm- 
meter applied to the relay contacts should 
vibrate near half scale. If not, look for wir¬ 
ing errors or faulty parts in the relay driver. 
The oscillator should also operate when the 
dash lever is held. If not, look to see if 
the Dash FF is being set and if it is properly 


connected to the transistor controlling the 
oscillator. An ohmmeter connected to the 
relay contacts should now read about three 
quarter scale. If it still reads half scale, 
the counter is not working. Check wiring and 
then components. Make sure the counter is 
connected to the relay driver. 

The dots and dashes should stop when 
the levers are released. If the dots fail to 
stop, check the emitter follower on the oscil¬ 
lator and the resistor and diode going to 
the control transistor. Also check for reset- 
ing of the Dot FF. If the dots work OK but 
the dashes will not stop, the most likely 
cause is in the components going from the 
collector of the relay driver to the Dash 
FF. Look for the diode to be in backwards or 
routed to the wrong base. Try changing 
C 2 to .02 mfd. 

Now the squeeze feature can be checked. 
Set the keyer at its lowest speed and hold 
the dash lever closed. Tap the dot lever at 
random times. A dot should occur between 
two dashes each time the dot lever is tapped. 
If errors occur, the Dot FF is not being 
set. Check the wiring to the Dot FF. With 
S 2 closed, holding or squeezing both levers 
should cause alternate dots and dashes. With 
S 2 open, holding both levers should cause 
one and only one dot and a string of dashes. 
The specific location of the dot will be de¬ 
termined by the precise time the dot lever 
was closed in relation to the dash lever. 

It is quite probable that the monitor note 
will be rough or the wrong frequency. Im¬ 
provements can be had by experimenting 
with R 44 , C 12 , and C 13 . If a sine wave is 
achieved, it will likely be accompanied by 
chirp which is also annoying. The monitor 
is a compromise as it does not contribute 
anything to the keyer operation and a better 
one would cost considerably more. 

In one of the early models built with 
transistors of unknown quality, erratic oper¬ 
ation was traced to low gain of Q 3 Thus it 
is suggested that the highest gain transistors 
be used at Q s and Q g while the next highest 
gain be used at Q-. If new silicon transis¬ 
tors are used, no selection should be needed 
as the lowest gain likely to be supplied is 
more than adequate. 


Conclusion 

It is believed that many good circuits have 
fallen into disuse because they have some 
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minor defect when it would be quite prof¬ 
itable and satisfying to rework one of them 
to meet current requirements. The keyer 
presented in this article is completely new 
in its philosophy, logic, and timing, yet is 
was created from a 1962 model 3 by the 
deletion of one part and the addition of 
twelve new ones at a cost of less than three 
dollars. 

Those who build the CHARMIN’ KEYER 
will soon become unhappy with older keyers 
including some that cost twice as much and 
they need have no worries about operating 
close to a high powered linear. . . . W9HX 
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Amateur Radio 
Knows No Borders 


Last fall, when Wayne Green and his 
wife, Lin, were vacationing in Europe, they 
met Fernand Dubret, HB9PJ, of Geneva, 
Switzerland. Mr. Dubret told them of his 
role as an amateur radio operator in sav¬ 
ing the life of a Polish child who was dying 
of Wilm’s tumor, a malignant tumor of the 
kidney. 

Recently, Mr. Dubret sent his personal 
account of his arranging to send requested 
medication across the iron curtain. With his 
account were several photographs, and 
copies of congratulatory letters from the 
Polish Ambassador in Geneva, and from the 
International Amateur Radio Club. The mate¬ 
rial presented is based primarily upon his 
account. 


On February 24, 1968, at 4:00 p.m. Fer- 
nard Dubret, HB9PJ, a French citizen who 
lives in Geneva, received a distress message 
on 14080 Kcls from SP3AUZ, Julius Schmidt, 
of Poland. 

“CQ HB, CQ D, CQ G Medical SOS May- 
day Please help for a dying four year old 
Polish child. We need within 24 hours a rare 
drug called Cosmegene from Firma Merck 
and Dohme. Please send the drug to Nowa 
Sol, Poland, immediately, please help.” 

Immediately, Mr. Dubret, who is an official 
with the International Telecommunications 
Union, responded and began to seek assist¬ 
ance from several doctors who were on call 
(some who were unfamiliar with the drug), 
and from several pharmacies, which were 



Julek Schmidt, SPBAUZ. In Poland. 


March in his hospital bed prior to the injection of 
the drug. 
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unable to supply the medication without a 
prescription. He alerted the Red Cross. He 
telephoned airports in Switzerland, France, 
and Germany seeking a plane which would 
be able to transport the drug once it was 
obtained. He discovered that the last flight 
from Switzerland to Poland would leave in 
an hour, so he alerted the Swiss police to 
arrange rapid transportation to the plane. 
By 5:30 Dubret had been unable to locate 
the drug, so he called the newspaper “La 
Swisse” where reporter, Raoul Reisen, re¬ 
sponded to the request for assistance in ob¬ 
taining the drug. Riesen called several phar¬ 
macies, and finally he called the pharmacist 
of Geneva Hospital, Albert Rochat, at his 
home. Arrangements were made to supply 
the drug from the hospital, but first it was 
necessary to contact SP3AUZ once again to 
obtain additional information regarding the 
exact chemical composition of the medica¬ 
tion in relation to the age of the child. 
Within fifteen minutes of finding the drug, 
contact was made with Nowa Sol. SP3AUZ, 
Julius Schmidt, telephoned the hospital at 
Zielna Gora, which was twenty kilometers 
from Nowa Sol. Twenty minutes later, under 
conditions which were very difficult: static, 
interference, changing propagation, the for¬ 
mula was on the desk of Dubret. Contact 
had finally been reestablished on a different 
frequency. 

By 6:15 p.m. the medication was ready. 
Unfortunately, the last flight to Poland, 
which had been held until the last possible 
moment, had just taken off. 

Dubret immediately instigated another 
search for a flight to Poland; again re¬ 
porter Reisen assisted. This time the Public 
Relations Department of Air France respond¬ 
ed. Two stewardesses from Geneva and two 
at Orly were requested to deliver the medi¬ 
cation from Geneva to Paris, and to the 
crew of Flight 724: Paris, Varsovie, Mos¬ 
cow. By 9:00 p.m. the packet was enroute 
from Geneva to Paris, and by 9:00 a.m. 
Paris confirmed that the medication was on 
its way to Poland. 

Because of the difficulty in delivering 
the drug across the iron curtain Dubret 
had called the Polish Delegation assigned to 
the United Nations in Geneva, requesting 
their support in the safe delivery of the 
drug. The Delegation sent telegrams to the 
ambassador from Poland in Paris, and to 
the ambassador in the USSR. Dubret was 


Dr. Kuchincki who saved Marek by diagnosing 
the illness and ordering the drug. 


Railway station at Zicfclova Gora, where the drug 
was passed from the engineer to Marek’s father. 


Hostess Amik Renouj giving the medicine to a 
member of Swissair to be flown to Geneva. 
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The original packet containing the drug. This 
package is now kept as a souvenir in the hos¬ 
pital where all say that Marek was saved thanks 
to radio amateur network. 



The Polish group consisting of SP3CIf . SPSAUZ, 
SP3BES, with Marches father, Eugen Maziarz. 


assured that the pilot of Flight 724, who 
would make only a short stop at Varsovie, 
would be authorized to leave the medica¬ 
tion. 

Between 10:00 and 11:00 a.m. Dubret 
broadcast to radio amateurs in Varsovie 
requesting that they go to the airport. (He 
also alerted amateurs in England and Swe¬ 
den, for their propagation toward Poland 
was much more favorable.) 

At the airport in Varsovie the response 
was amazing. There were numerous volun¬ 
teers and well-wishers awaiting the arrival 
of the packet, eager to be of assistance. 
When the medication arrived, radio ama¬ 
teurs took charge, sending one part by police 
car, and another by train where it was 
entrusted to the engineer. Thus the medi¬ 
cation was rushed from Varsovie to Nowa 
Sol. 

By 2:00 p.m. Dubret had learned that the 
delivery had progressed as planned; and by 
6:00 p.m. Polish amateurs informed him 
that the child, Marek Maziarz, had received 
his first injection within one hour of the 
appointed critical time. The medication was 
scheduled to be administered at regular in¬ 
tervals thereafter. 

The next day while he was at work, Dubret 
received the news that the attending physi¬ 
cian had stated that “without the Cosme- 
gene, which arrived in time, I would have 
been able to do nothing; now the child 
will be saved.” Following this the child’s 
father thanked Dubret personally by radio 
and informed him that Maziarz, himself, 
had received one packet of medication from 
the engineer of the Varsovie - Nowa Sol 
express. Dubret received a report on the 
child’s progress from the father. The child 
is now alive and healthy. ■ 



Marek after his discharge from the hospital fully- 
recovered. 
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43 Burtt St. 

Lowell, Mass. 01851 


A Better Balanced Modulator 


Balanced modulators have been a vital 
part of amateur transmitters ever since de¬ 
velopment of interest in single-sideband. 
Although improvements have been made 
from time to time, most circuits still require 
resistive and capacitive balancing by means 
of adjustable elements. Unfortunately, the 
long-term and temperature stability of this 
approach is dependent on the characteristics 
of the pots and trimmers used. Temperature 
effects can be minimized by use of compen¬ 
sating elements but the whole process now 
becomes very involved. Circuit unbalance 
means not only carrier leak but greater dis¬ 
tortion for a given audio input. The purpose 
of this article is to provide an introduction 
to a circuit capable of providing the same 
order of carrier rejection as conventional 
modulators with much better temperature 
and time stability. It can do this with abso¬ 
lutely no initial or routine maintenance type 
adjustments. 

I claim no originality for development of 
the basic circuit since it is widely used in 
industrial and military equipment. All meas¬ 
urements performed and the resultant data 
were done by myself in the process of im¬ 
plementing the circuit in a home project. 

The circuit shown in Fig. 1 can be recog¬ 
nized as a ring modulator whose operation is 
adequately described in the literature 1 . T1 
and T2 are usually wound in trifilar form on 
toroidal ferrite cores since this provides close 
coupling and more uniformity than other 
types of construction. Randomly selected di¬ 
odes will provide about 15 or 20 db of car¬ 
rier suppression below the double-sideband 
output. This figure can be increased to about 
30 db at if frequencies with careful matching 
of the diodes. It is soon evident to the ex¬ 
perimenter that any further improvement can 
only be obtained by the addition of balancing 
adjustments. The reason for this threshold 
is a basic limitation of the trifilar winding 
coupled with the method used for driving 
the transformer. Due to the single-ended in- 



Fig. 1. Conventional ring modulator. 


put, one side of the secondary has more ca¬ 
pacity to ground than the other. This 
unbalanced capacity has increasing effects 
as the operating frequency is raised. 

The easiest way to neutralize the effect of 
this unbalanced capacity is to isolate the re¬ 
turn side of the primary from ground. This 
can be done by the arrangement shown in 
Fig. 2. T1 is a bifilar wound transformer with 
unity turns ratio which serves to isolate the 
primary return to T2. It may not be immedi¬ 
ately obvious, but there is no loss of power 
in this transformation. The requirements that 
must be met are that the turns ratio be unity 
and the coefficient of coupling must approach 
unity. The mathematics used to prove this 
are not presented here since they are not 
common knowledge to most amateurs. The 
above requirements can be realized by the 
use of a bifilar winding on a toroid core. 

The complete schematic of a practical 
modulator for use in the range of about 2 to 
30 MHz is shown in Fig. 3. No tuning is 
used since T1 through T4 are broadband in 
nature with the impedance levels shown. 


12 • 



Fig. 2. Method of reducing effect of unbalanced 
capacity to ground in T 2. Dot markings are ex¬ 
plained in Fig. 4. 
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Fig. 3. Schematic oj the wideband balanced mod¬ 
ulator. The dots indicate winding polarities. Bifilar 
and triftlar winding is discussed in the text. Coil 
data: T 1, 74-20 turns #32 enamel bifilar wound 
on 0.23 inch o.d. Ferrox cube toroid core (3D3 
type ferrite). T2. T3- 30 turns #32 enamel tri- 
filar wound on same core as T 1 and 74. CRl, 
CR.4- hot carrier or high speed silicon diodes. 

When terminated with, a 50 ohm load at the 
output, the impedance looking into the car¬ 
rier input is 50 ohms. With 1 volt rms of 
carrier injection, the impedance at the audio 
input is approximately 12 ohms. From the 
impedance levels it can be seen that this 
circuit is suited to transistorized circuitry 
but can be adapted for tubes. 

Measurements were made at frequencies 
of 3 and 9 MHz, corresponding to the usual 
range of if frequencies used in amateur 
equipment. Equipment used consisted of 
an HP-606 rf generator, wto HP-200CD 
audio generators, an rf millivoltmeter, an 
af millivoltmeter, and a Singer spectrum 
analyzer. Optimum carrier injection at both 
frequencies is about 1 volt rms. Optimum 
audio level at this point is about 200 
millivolts rms total (140 millivolts per tone 
for a two-tone signal). At 3 MHz, these 
operating conditions result in a double-side¬ 
band output of 137 millivolts rms with the 
carrier suppressed by 52 db below either 
tone. Intermodulation distortion is better 
than 50 db down. At 9 MHz, DSB output 
is 130 millivolts rms with a carrier suppres¬ 
sion of 45 db and IM rejection of better than 
50 db. At 30 MHz these figures will be de¬ 
graded by a few db. High frequency per¬ 
formance can be improved by using fewer 
turns on the transformers. A higher carrier 
level will result in lower distortion but less 
carrier suppression. Less carrier injection will 
have the opposite effect. The figures given 
above seem to be a good compromise. 

For those interested in using the circuit, a 
few construction hints are in order. It should 



Fig. 4. Detailed illustration of the triflar trans¬ 
formers, showing hookup of the three windings. 
The dots indicate that a current entering the pri¬ 
mary in the direction shown will induce positive 
voltages at the ends of the secondary windings 
marked by the dots. 

be evident that the circuit can be stuffed 
into a very small space and hidden on a 
printed circuit board or in a corner of a 
chassis since no access to it is needed. An 
unclad epoxy board should be used to mini¬ 
mize unbalanced coupling to ground. The 
circuit layout should be symmetrical. Actual¬ 
ly, the schematic gives a good physical 
layout and was used in the experimental unit. 
T1 and T2 should be placed at electrical 
right angles to eliminate mutual coupling. 
The same goes for T3 and T4. The close 
proximity of the cores makes this necessary 
as will become evident to anyone who ex¬ 
periments with the position of the cores 
while monitoring the carrier suppression. 

The bifilar winding is formed by taking 
two pieces of wire, each of sufficient length 
to wind the required number of turns on the 
core, and twisting them together to form a 
twisted pair. This composite wire is then 
wound evenly around the core. The trifilar 
winding is exactly the same, except a third 
piece of wire is added to form a twisted 
triple. Referring to Fig. 3, 20 turns bifilar 
wound actually means 10 turns of a twisted 
pair. Similarly, 30 turns trifiler wound means 
10 turns of a twisted triple. 

The diodes should be matched by choosing 
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Fig. 5. Typical buffer amplifiers for terminating the 
modulator. In (A), Re should be chosen to give 
the required collector current. In ( B ) Re i is 
chosen to give the required voltage gain, while Re* 
sets the collector current. A tuned circuit may be 
substituted for the broad-band output tranformer. 


those with the closest forward resistances on 
the XI ohms scale of a VTVM or TVM. 
Those with lower forward resistances are bet¬ 
ter from an efficiency standpoint. Most any 
silicon diode will have much higher back 
resistance than is necessary for proper op¬ 
eration. The zero-basis capacity is a more 
important consideration and should be no 
more than a few picofarads. The lower the 
better. Germanium diodes should not be used 
since their characteristics are not suitable 
for use in this circuit as regards efficiency 
and distortion. Hot carrier diodes have proven 
themselves more desirable at the higher fre¬ 
quencies. Another good choice for the diodes 
would be the RCA CA30I9 which is an in¬ 
tegrated circuit diode array. The advantage 
of using a unit like this is the excellent match¬ 
ing and temperature tracking of the diodes. 

The modulator can be unbalanced by in¬ 


serting a variable dc voltage of 0 to about 
±1.5 volts at the audio input. This should 
be fed through a choke of 200 mH or more 
to avoid disturbing the audio frequencies. It 
is also worthwhile to mention that the load 
resistance at the output terminal should be 
kept in the vicinity of 50 to 100 ohms for 
proper operation with the circuit constants 
shown. Probably the most reliable way of 
obtaining a constant 50 ohms is by shunting 
the output w'ith a 50 ohm resistor and using 
a buffer amplifier. Figs. 5a and 5b will 
illustrate. 

This circuit is not limited to use as a bal¬ 
anced modulator. It functions very well as a 
low distortion product detector by adding a 
step-up transformer at the audio terminal to 
bring the impedance level up to 10 or 20K 
ohms. With an if input of about 100 milli¬ 
volts rms, a few volts of audio will be pro- 



Fig. 6. Wideband balanced mixer. Transformers and diodes are the same as in Fig. 3. Signal levels 
should be the same as for balanced modulator service. 
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duced at the secondary of the matching 
transformer. This can be fed directly into a 
power output stage using a pentode. A 
lower step-up from the detector should be 
used for a transistor output stage. The dy¬ 
namic range of this detector is on the order 
of 130 db. The addition of a third trifilar 
transformer makes the circuit useful as a 
well-balanced mixer over the range of 2 to 
30 MHz as shown in Fig. 6. Dynamic range 
is about 130 db with suitable diodes (hot 
carrier or very high speed switching types). 
Of course, a filter is needed after the mixer 
to remove the unwanted sideband. A voltage- 
controlled attenuator can be realized through 
the use of a variable dc voltage applied to 
the audio terminal. The rf signal to be con¬ 
trolled is fed into either of the other ports 
and is taken out from the port which is left. 
Signal input at the rf ports should not ex¬ 
ceed a few hundred millivolts to avoid dis¬ 
tortion. A little thought will reveal many 
other applications of this circuit. 

I hope the information presented above 
will enable the homebrew artist to make his 
gear a little more up to date and at the same 
time get rid of that unpredictable carrier 
balance control. 

. . . WA1FRJ 


Referenee: 

1. Pappenfus, Bruene, and Sehoenike, Single Sideband 
Principles And Circuits, McGraw-Hill, Inc., New 
York, 1964. 

An excellent treatment is given in Chapter Five. 
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An Adjustable 
High Voltage Supply 



I am sure that every ham who ever built 
a power supply has had the sad experi¬ 
ence of coming out with a voltage which was 
too high or too low for the project at hand. 
The usual practice is to try changing from a 
capacitor input filter to a choke input, or the 
reverse, in order to raise or lower the avail¬ 
able voltage. Sometimes this works, that is if 
the voltage requirement is not too critical. 
Other times it doesn’t, and we resort to ex¬ 
pensive, power consuming, and poorly regu¬ 
lated voltage dividers. 

As an example of a much more satisfactory 
method, let me relate my recent experience 
with a transceiver power supply. I had bridge 
rectified a TV transformer for high voltage 
and intended to take the low voltage off the 
center tap of the same transformer. The high 
voltage came out exactly right, the low volt¬ 
age, which was to have been 250 volts un¬ 
der a 100 ma. load, came out at 230 volts 
with a choke input filter. An attempt at 
changing to a capacitor input failed miser¬ 
ably. 350 volts was much more than the rig 


could endure. It looked like time for the 20 
watt resistors and all of that nonsense. 

It would seem from the above that what 
was required was a filter which would oper¬ 
ate somewhere between the choke and the 
capacitor input conditions, and this what I 
ended up with. In the diagram you will note 
a resistor in series with the positive lead of 
the input filter section. This resistance, when 
fully in the circuit, seriously limits the ability 
of the capacitor to charge and as a result the 
output voltage is reduced almost to the value 
of a choke input. On the other hand, when 
the resistor is reduced in value, the input 
filter charges to a more normal voltage and 
the output reflects this change. As may be 
seen from these two examples, it is possible 
to adjust the output voltage by merely ad¬ 
justing the series resistor for the desired volt¬ 
age at the required load. 

It would be desirable to substitute a rheo¬ 
stat or adjustable resistor for setup purposes 
and replace it with a fixed resistor when the 
exact value is known. 

I would suggest that values below 1000 
Ohms would be most useful. In the example 
cited above a 500 Ohm, 10 watt resistor was 
used. Try it, it works like a charm. 
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Save Your Money! 


Ralph Steinberg, K6GKX 
110 Argonne Ape., 

Long Beach , Calif. 90803 


Don’t throw away those audio and power 
transformers when they develop a defect. 
You might be able to repair them without 
much difficulty, or salvage them for other 
uses. 

Most transformer troubles are shorted, or 
open, windings, shorts between separate 
windings, or shorts to the core. In a number 
of cases you will find some of these defects 
at the terminal points of the primary or sec¬ 
ondary windings. It is best to remove the 
outer metal shell of the transformer and in¬ 
spect the terminals for a broken wire or 
loose solder job. Should the terminal leads 
of the windings be of covered wire, it is best 
to check them as the heat from the equip¬ 
ment sometimes causes these leads to get 
brittle and break. 

With center-tapped windings, an open will 
occur if the common connection is broken. 
Filament and high voltage windings are fre¬ 
quently center-tapped by bringing the two 
leads from the windings through a piece of 
spaghetti tubing and soldering the two leads 
together at the end. Sometimes this center- 
tapped lead may be cut too short when be¬ 
ing assembled at the factory and may break 
the common lead and create an open. A re¬ 
pair can be made by stripping the insulation 
on the center tap lead and resoldering the 
two wires. This same proceedure should be 
used with tapped modulation or audio trans¬ 
formers. 

A short to the core can usually be re¬ 
paired without too much work. In numerous 
cases it is common practice to ground one 
side of the transformer as, for example, the 
filament plus winding. If a short should 
occur, all that is necessary is to reverse the 
leads of the filament windings. Should a 
short be found at some other point on the 
windings of the transformer, check it over 
visually, as the insulation may have worn 
off the wire and is grounding against some¬ 
thing on the transformer. When the short 
is located, repairs can be made by using 
varnish or electrical tape. With internal 
shorts in the windings, it is best not to try 


to make repairs unless you are an expe¬ 
rienced hand on re-winding jobs. 

Now for some ideas to salvage those 
transformers in your junk box. A power trans¬ 
former with an open high voltage secondary 
can be used as a filament transformer or a 
filter choke. When used for a filter choke, 
use only the primary leads and tape the 
secondary leads for safety. If the filament 
windings of the secondary are open, you 
can still use the transformer for the high 
voltage. With the primary winding open you 
can get surprising results by using the trans¬ 
former for audio output. Connect the high- 
voltage secondary as the primary and the 
five or six volt filament winding as the sec¬ 
ondary. Experiment with both sets of leads 
for best results. 

Suppose you have a low power rig and 
need a cheap and easy way to modulate it. 
Dig that audio frequency output transformer 
with the open secondary winding out of your 
junk box and use it. Why not try Heising 
screen modulation? It may not be the best 
modulation but it will work well in any 
emergency. All you need is the primary of 
the transformer and a few inexpensive com¬ 
ponents and you are in business. Any ARRL 
Handbook will give you the circuits; trans¬ 
former-coupled or clamp tube arrangements. 

You can always use those small audio out¬ 
put transformers for small power supply 
chokes. All you do is cut off the secondary 
leads and use the primary. You will be 
surprised how many other applications these 
small transformers have if you try them in 
some of your pet projects. 

Where transformers are beyond repair 
and can not be used for any of the ideas 
suggested in this article, salvage the wire 
from the coils. This will give you a good 
stock of wire to use for inductance coils. 
You can sell the iron core to the junk man. 

Although this article refers to power and 
audio transformers, the same ideas can be 
used for salvaging interstage or modulation 
transformers. A word to the wise is sufficient; 
SAVE MONEY. . . . K6GKX 
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Transistor Oscillators 


Many pieces of amateur radio equipment 
—transmitters, receivers, test equipment 
and the like use oscillators in one form or 
another. These circuits generate ac voltages 
at fixed points across the entire communi¬ 
cations spectrum. The signals generated by 
these devices are the heart of all communi¬ 
cations systems. 

In the beginning, amateurs used the spark 
gap as a rather crude method of generating 
rf energy. Frequencies were unimportant 
then and methods of detecting the energy 
sent by a transmitting station were also 
rather crude. The development of tha vac¬ 
uum tube made possible the generation and 
detection of signals with much improved 
quality and more precise control of freque- 
quency. Through the years many tube oscil¬ 
lator circuits were developed with each 
having its own advantages with regard to 
stability and the frequency range to be 
covered. Indeed, even today a large percent 
age of amateur equipment in use still uses 
vacuum tubes. 

During the last five or ten years, the 
transistor has begun to creep into amateur 
designs and a few commercial pieces of ham 
gear have become entirely solid state, except 
maybe for the last power producing stages 
of amplification. The semiconductor ap¬ 
proach to communications equipment design 
offers a number of advantages over vacuum 
tubes in terms of power requirements and 
thermal considerations. This article describes 
and diagrams a number of solid state oscilla¬ 
tor circuits which can be used to generate 
energy over a very wide frequency range. 
Each circuit, of course, has particular merits 
over a given band of frequencies. 

Resonators 

The dictionary defines the verb oscillate 
as “to swing to and fro like a pendulum.” 
This definition is obviously directed at me¬ 
chanical devices and might not seem to apply 
to electrical circuits. Not so. An electronic 
oscillator produces a signal which behaves 
in just such a way. The energy generated 
is in the form of an ac voltage which changes 
alternately between positive and negative 


Calvin Sondgeroth W9ZTK 
715 N. Elm. Street 
Sandwich, Illinois 60548 





Fig. 1. A parallel tuned circuit. 


potentials with respect to a zero reference 
level at a constant rate per unit time. This 
is the same as the motion of a clock pendulum 
swinging back and forth across a vertical 
line. The electrical analogy of this sort of 
mechanical system, of course, is the resonant 
or tuned circuit. It has a natural period 
of vibration so to speak in terms of the 
voltages and currents in its elements at a 
given time. A tuned circuit can be used in 
an oscillator to generate alternating current 
energy at its resonant frequency. 

To go back to the pendulum of a clock, 
it can be noted that the clock must be re¬ 
wound periodically in order to keep it going. 
Because of the frictional losses in the various 
parts, the pendulum will not continue to 
swing forever once it is started. To keep 
the pendulum going over a long period of 
time it is necessary to give it a little kick 
with the spring mechanism in the clock each 
time it completes a swing. Electrical res¬ 
onant circuits are exactly the same. A paral¬ 
lel resonant circuit is shown in Fig. 1. The 
inductance and capacity in the circuit pro¬ 
duce the effect of making the circuit sensi¬ 
tive to oscillatory electrical vibrations at a 
particular frequency, and the resistance R 
is analogous to the frictional losses in the 
clock mechanism. Indeed if the resistance 
were zero (this is physically impossible) the 
circuit would oscillate and generate ac 
energy forever once it was pulsed with a 
signal at its natural resonant frequency. 
Maybe this is fortunate since if the resist¬ 
ance were not present, the tuned circuits 
that we devise would produce incessant oscil¬ 
lations excited by signals from broadcast 
stations, etc. 
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Fig. 2. A series resonant circuit. 


Oscillators in general 

An oscillator circuit adds the “kick to 
the pendulum”. The active and passive ele¬ 
ments of the circuit combine with the reso¬ 
nant circuit to keep it oscillating as long 
as power is supplied. Turning on the power 
produces enough noise (kick) to start the 
circuit oscillating. This brings up the matter 
of “Q” or quality factor of the tuned cir¬ 
cuit. Q is defined as the ratio of the stored 
energy in an oscillating system to the energy 
lost per cycle of oscillation. In electrical cir¬ 
cuits it can be thought of conveniently as 
the ratio of the ac reactance to the dc resist¬ 
ance in the circuit. Circuit losses make 
up part of this resistance and must also be 
taken into accounty. For example, placing a 
coil close to a ground shield may increase 
the coil loss, and thus the effective resist¬ 
ance, lowering the coil Q. The subject of 
Q is really quite involved, but it is only 
important to realize that it is necessary to 
furnish a little energy to a tuned circuit or 
oscillating system after each oscillation in 
order to compensate for the system losses 
to keep it in oscillation. 

Almost any circuit with a resonant net¬ 
work will oscillate as many of us have dis¬ 
covered when trying to build devices which 
are intended for uses other than producing 
rf energy. This comes about because an oscil¬ 
lator is just an amplifier with the appropri¬ 
ate elements to produce oscillation. To pro¬ 
vide the “kick” to the resonant circuit, it 
is only necessary to return a little bit of 
the energy from the output of the amplifier 
to the input in the proper phase relation¬ 
ship. Under this condition the amplifier will 
generate a signal at the natural resonant 
frequency of the network. In order to do 
this, of course, the gain of the amplifier 
must be greater than unity so that some 
power is left over to return to the input 
to keep the system going. The amount of 
power required to keep the oscillator excited 
depends upon the Q of the frequency de¬ 
termining circuit. The lower the Q, the more 
returning or feedback power required. 
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FREQUENCY RANGE 

Cl 

C2 

200 KHZ - 1 MHZ 

1000 PF 

470 PF 

1 MHZ—9 MHZ 

680 PF 

390 PF 

5MHZ-30 MHZ 

220 PF 

180 PF 


Fig. 3. Pierce oscillator circuit. 


Crystal oscillator circuits 

The resonant circuits for oscillators are 
usually made up of coils and capacitors. 
However, the piezoelectric quartz crystal is 
commonly used in amateur equipment, and 
this type resonator will be discussed first. 
A crystal is really the same as an LC net¬ 
work and such networks can replace it in al¬ 
most all frequency determining circuits. The 
crystal has the very distinct advantage of 
having a very high Q and can be used to 
generate signals of much better stability 
than a coil-capacitor combination. Here it 
might be well to mention that most crystal 
oscillators use parallel resonant tuned cir¬ 
cuit operation. This is the connection shown 
in Fig. 1. Some circuits make use of the 
series resonant condition shown in Fig. 2. 
Here the network presents only the circuit 
resistance at the resonant frequency while 
the parallel circuit of Fig. 1 presents an 
extremely high resistance at resonance. A 
crystal not only acts like a tuned circuit; 
it can look like a parallel resonant circuit 
(Fig. 1) or a series resonant circuit (Fig. 2) 
depending upon how it is connected in the 
oscillator circuit. A complete discussion of 
why this is so is beyond the scope of this 
article, but information on crystals may be 
found in the literature. In the circuits to 
be described, the crystals are operating in 
a parallel or anti-resonant mode unless series 
operation is especially noted. 

All of the circuits and values are de¬ 
signed around a good quality silicon npn 
transistor such as the 2N706. This device 
will work well in oscillators up into the vhf 
range. Other types are useable and type num¬ 
ber is not too important as long as the 
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FREQUENCY RANGE 

Cl 

C2 

1*4 MHZ 

820 PF 

390 PF 

4-10 MHZ 

470 PF 

220 PF 

5-30 MHZ 

220 PF 

100 PF 


Fig. 4. Alternate 1-30 MHz oscillator. 


transistor is rated for the frequency to be 
generated. Supply voltage polarity is for the 
npn configuration and can be between 6 and 
15 volts. Nine and 12 volts are good nominal 
battery values. For the circuits that require 
capacitor value changes with frequency, 
nominal values of capacitance are tabulated. 
Bias resistor values are nominal and some 
experimentation with R and C values may 
be needed for optimum results depending 
upon frequency and the circuit involved. In 
general the values indicated will produce 
good results. 


Crystal oscillators for 200 kHz - 30 MHz 

An old standby vacuum tube oscillator is 
the Pierce circuit with the crystal connected 
between plate and grid. A transistor version 
of this circuit is shown in Fig. 3. Here, as 
in the vacuum tube version, the crystal is 
connected in the same relative position, i.e. 
between collector and base on the transis¬ 
tor. It will be noted, however, that the semi¬ 
conductor version of this circuit has some 
capacity added between the “hot” elements 
and ground. Transistors just don’t have the 


intereleetrode capacitances that vacuum 
tubes do and their low impedance nature 
makes these capacitors necessary. They pro¬ 
vide the feedback to make the transistor 
oscillate. Suffice it to say that this circuit will 
work from 200 kHz to 30 MHz. 

Another circuit for about the same fre¬ 
quency range is diagrammed in Fig. 4. It 
will not work down as low as the Pierce, 
but will produce good results in the range 
from 1 to 30 MHz. This circuit is similar to 
the Clapp vfo circuit described later. The 
feedback capacitors in series from base to 
ground should be as shown to achieve a 
proper feedback ratio for the design fre¬ 
quency. This circuit is about the same as 
Fig. 3 except that the transistor is operated 
in a grounded collector connection. Output 
can be taken from the emitter directly, or 
some isolation can be realized by splitting 
the emitter load into two resistors and taking 
the output from their common connection. 

Crystal oscillators for 
frequencies above 30 MHz 

At higher frequencies, crystal design di¬ 
mensions become such that it is necessary 
to use quartz resonators in an overtone 
mode. Indeed crystals with fundamental fre¬ 
quencies up to 30 MHz or so are built, 
but their thickness dimensions reduces to 
only a few mils. Above 30 MHz it is easier 
to use a piece of quartz of more convenient 
dimensions and excite it on its 3rd, 5th, 
or 7th overtone (harmonic) in the oscillator 
in which it is used. The overtone frequency 
is not an exact multiple of the fundamental 
frequency of the crystal, but that is not 
important here. Fig. 5 shows a circuit for 
use with overtone type crystals. It is a Hartley 
oscillator and the transistor is used in the 
grounded base configuration. The tank cir¬ 
cuit in the collector should resonate at the 
overtone frequency of the crystal. The ratio 
of the capacitors across the tank coil de¬ 
termines the amount of feedback, and mak¬ 
ing the capacitor at the bottom end of the 
coil smaller will increase it. Here the output 
can be taken from either the collector or 
emitter of the transistor. This circuit makes 
use of the series resonant (short circuit) 
properties of the crystal to excite the ampli¬ 
fier. Here there is no phase reversal between 
emitter and collector and the crystal feeds 
back energy to the emitter in phase by 
virtue of its low impedance at the series 
resonant frequency. 
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Fig. 5. An overtone crystal oscillator. 


crystal does not mean that its frequency is 
that plus or minus zero. Its oscillating fre¬ 
quency is determined primarily by its physi¬ 
cal dimensions and finishing, but it is also 
affected by the oscillator circuit it is used 
in. All crystals are designed to work into 
a specific load capacitance (usually around 
32 pF) for parallel or anti-resonant opera¬ 
tion. To provide this load capacity it is im¬ 
portant to put a small trimmer capacitor in 
series with the crystal in each of the anti¬ 
resonant circuits above if exact frequency 


Low frequency crystal oscillators 

Crystal controlled oscillators at 100 kHz 
are very useful for spot frequency checks 
in amateur receiving equipment. Transistors 
can be used at this frequency quite easily 
with the proper circuitry. The range from 
20 to 200 kHz can be generated using the 
circuit of Fig. 6. A close look will show 
that this is the same circuit as Fig. 2 except 
that an LC tank has been added to increase 
feedback to overcome the higher resistance 
of the lower frequency crystal. The tank 
circuit values can be computed from the 
formulas for the crystal frequency to be 
used. The coil can be an rf choke of about 
the right value and the tuning adjusted 
by Cl. 



Fig. 6. A low frequency crystal oscillator. 

An alternate circuit for low frequency 
use is shown in Fig. 7. It has the advantage 
of not using a coil and good results can be 
obtained with the values on the diagram 
from 20 to 200 kHz. 

These crystal oscillators will give cover¬ 
age from 20 kHz to 150 kHz with the proper 
crystal, adjustment and tuning. Before pass¬ 
ing on to self controlled oscillators which 
can be moved about in frequency, it might 
be well to comment on the frequency accu¬ 
racy of crystal oscillators. As has often been 
mentioned in the past, the marking on a 



Fig. 7. Alternate low frequency crystal oscillator. 


adjustment is necessary. In cases where a 
frequency error of a few kHz is not im¬ 
portant, the trimmer can be omitted. For 
100 kHz standards etc., it is a must. 

Variable frequency oscillators 

Crystal oscillators are extremely useful 
for generating precise spot frequencies, but 
the high Q of the crystal makes the adjust¬ 
ment range quite narrow. Where a wide 
band of frequencies is to be covered by a 
single oscillator a tuneable device is neces¬ 
sary. In the circuits just described, the crys¬ 
tal can be replaced with an LC resonant 
circuit which can be adjusted to the fre¬ 
quency desired. The stability of such an 
oscillator is not as good, but the ability 
to adjust the frequency over a wider range 
is quite useful. The variable circuits below 
are a bit different in schematic form, but 
their operation is identical to the crystal 
oscillators. 

A circuit that is often used in amateur 
transmitters is the Clapp vfo. Its semicon¬ 
ductor version is shown in Fig. 8 and, as 
noted, is similar to the crystal controlled 
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Fig. 8. Clapp VFO oscillator. 


The circuit in Fig. 10 is shown as a matter 
of interest. It has no exact counterpart in 
the crystal oscillators described, but it will 
work well from 3.5 MHz on up into the 
vhf range. The transistor is connected 
grounded base and feedback is provided by 
the capacitor Cl from collector to emitter. 
Cl can be a small trimmer capacitor of 
about 30 pF maximum and used to adjust 
the feedback at the frequency range de¬ 
sired. LI and C2 determine the frequency of 
oscillation. 


circuit of Fig. 4. The coil, and the series 
combination of capacitors across it, resonate 
at the operating frequency, and the large 
values at Cl and C2 provide for loose coup¬ 
ling to the tuned circuit producing good fre¬ 
quency stability for use in a vfo. 

In the tuneable circuit, it is important 
to make Cl and C2 as large as possible while 
maintaining reliable oscillation to keep the 
coupling to the active circuit as small as 
possible. Typical values at 3.5 MHz might 
be 2000 pF at Cl and 820 pF at C2. For 
vfo use, experimentation here is in order. The 
tuning capacitor C3 is a normal type for vfo’s 
and toroidal coils lend well to transistor 
construction projects. Output can be obtained 
as in Fig. 4. 



Fig. 10. Another general purpose oscillator. 



Fig. 9. A general purpose oscillator for use up to 
VHF. 

The circuit just described will provide 
most of the rf frequencies for ham vfo 
use, but the circuit of Fig. 9 can be used up 
to 200 MHz in test equipment, etc. It is 
of the same configuration as the crystal oscil¬ 
lator in Fig. 5. In the tuneable version of 
this circuit, the crystal is simply replaced by 
a short circuit and the tank circuit values 
in the collector control the frequency of 
oscillation. Without the crystal in the circuit 
the frequency stability is degraded, but this 
oscillator can be used up to vhf in a grid 
dip oscillator. 


Self controlled oscillators at the low and 
audio frequencies can be devised using tuned 
circuits, but their circuits are so many and 
varied that they are omitted here. At these 
frequencies oscillators commonly use RC 
time constant properties to produce the re¬ 
quired signal; e.g. multivibrators, unijunc¬ 
tion transistor oscillators, etc. The waveforms 
produced by these oscillators are more or 
less rectangular and they are intended for 
keyers and other timing circuits. The sinusoi¬ 
dal oscillators outlined in this article will 
give frequency coverage over the entire 
spectrum for amateur use and should be 
adequate for most purposes. 

In closing it might be well to note again 
that the circuits and values shown are gen¬ 
eral. The usual ham method of “cut and try” 
may have to be used if the circuit doesn't 
oscillate at the first connection of power. 
Variations in crystals, tuned circuits and 
transistors are inevitable. The circuits and 
values shown provide a good starting point, 
and in most cases little adjustment will be 
necessary. . . . W9ZTK 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 


- 6 THRU 160 METERS ■ FEEDS 2nd RECEIVER 

Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. Amateur Net. $59.95 

■ A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique .built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mu,ing i( - AMECO 

DIVISION OF AEROTRON, INC. • P. 0. BOX 6527 • RALEIGH, N. C. 27608 


Closed-circuit TV Camera 

ATV RESEARCH announces the avail¬ 
ability of its new line of SOLID-STATE 
MODULES for building your own TV cam¬ 
era (vidicon type) or for updating existing 
cameras. Through the use of these wired, 
pre-tested, encapsulated modules building 
a complete camera can be accomplished in a 
single evening. No previous TV knowledge 
or special test equipment is required. 

Modules include: (1) Video module, 
(2) Vertical sweep module, (3) Horizontal 
sweep module, (4) RF modulated oscilla¬ 
tor module and (5) DC-DC HV module. 

Using the first four modules, experiment¬ 
ers and constructors can build a complete 
TV camera (less power supply). Power 
requirements include 12V for modules and 
focus coil, 6V for vidicon filament and 200 
volts for the vidicon control circuitry through 
the use of the (5) module which amplifies 
and rectifies the horizontal sweep pulses. 

These modules are compact, light weight 
and economically priced from $10 to $20 
per module. Each module comes complete 
with hook up instructions. 

Write ATV Research, Dakota City, NB, 
68731. 


Dear Kayla, 

As an RTTY enthusiast, I was pleased to see 
several articles on the subject in the January issue. 
I feel I must comment on the WA8DCE article on 
page 42, however, as several statements are not 
only misleading, they are erroneous. 

First ham radio pioneers did NOT develop 
“Frequency Shift Keying.” We didn’t even get on 
ham RTTY until after WW II, and “f.s.k.” was in 
use soon after WW I by commercials. 

The author mentions that 2975 is the “Mark” 
frequency, and that 2125 is the “Space” frequen¬ 
cy. Not true, this is backwards, with mark always 
being the lower of the two, viz. 2125. The part 
that confuses most newcomers revolves around the 
use of lower sideband for receiving. The transmit¬ 
ted “r.f.” is actually lowered for space, which then 
changes the tone in the speaker higher for audio. 
This is confusing, and most unfortunate, but that’s 
the way it got started and remains to this day. You 
can listen on upper sideband, of course, but then 
the tones come out backwards in the speaker from 
normal. “H.F.” and “V.H.F.” techniques are iden¬ 
tical, and the use of lower sideband for receiving 
on h.f. then gives the proper relationship of mark 
and space tones in the speaker (and also the RTTY 
demodulator). 

When he spoke of the tones generated by the 
“a.f.s.k.” unit into the mike input, he was correct- 
again, “lower sideband” position on the transmit¬ 
ter is used if it is a “s.s.b.” type with suppressed 
carrier. 

I hope this clarifies the situation, which is con¬ 
fusing enough even when understood perfectly. 

Irv Hoff, W6FFC 
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Ralph Hanna WSQUR 
3023 Emmick 
Toledo, Ohio 43606 


Heathkit 

HW18-3160 
Meter SSB 
Transceiver 



Toledo has always been a town that was 
active on 160 meters. This goes back to 
the very early days when mobile operation 
was not permitted except on 5 meters. 
W8HSW and several others got together 
during this time and put a 160 meter rig 
in an automobile. The whole amateur fra¬ 
ternity of Toledo was really shook when 
they proceeded to come on the air one Satur¬ 
day morning and moved all over town oper¬ 
ating as a portable. Someone got so upset 
they called the FCC in Detroit to complain 
only to find out that W8HSW had written 
the FCC as required and advised that they 
would be operating portable from about 20 
different street intersections. 

As soon as the 160 meter band was 
opened for mobile operation, Toledo was 
quick to do something about it. It was easy 
to get the car BC receiver to tune to 1800 
and not lose too much of the broadcast 
band. A simple two or three tube transmit¬ 



ter crystal controlled was easy to build. 
The end result was that Toledo had an aw¬ 
ful lot of mobiles on 1812 kHz plus at least 
5 boat mobile to say nothing of the home 
rigs that could operate on 160. 

With this interest on 160 it was only 
natural that I should be interested when 
Heath Company announced they were going 
to put out a 160 meter Single Side Band 
transceiver. Very few of the SSB exciters cov¬ 
ered 160. Down converters to go from 40 
meters to 160 seemed such a waste of power. 

The kit was a little longer coming than 
1 had planned and arrived a couple of days 
before we were to leave on four weeks 
vacation on our boat. I took the kit along 
so I could work on it on a rainy day and 
in the evening when all was quiet. I can 
now have great sympathy for those fellows 
who put a kit together in an apartment. I 
am used to a large work bench in the base¬ 
ment so this was a new experience for me. 
Pick up all the parts and put them away 
when Virginia had lunch ready, put them all 
away when we got ready for bed and be 
sure to store them real good so they would 
not upset in rough seas on the next day’s 
run. Anyhow it went together in the usual 
fun way that all Heathkits have a habit of 
doing. 

Sometime along the way the FCC changed 
the portions of the band that could be used 
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in various areas and also changed the input 
power limits in many cases by a considerable 
amount. As a result of this, interest in 
160 has increased. I’ll bet there are people 
on 160 that haven’t been on since before 
World War II. 

I was glad that I had the HW18-3 be¬ 
cause I was in there with the rest of them 
with no trouble at all. The SSB or AM fea¬ 
ture was sure good too. The two crystal 
control frequencies were OK but too often 
the other station would not be transmitting 
on same frequency as he was receiving. 
When it was explained that you were crys¬ 
tal controlled, it was no problem to get 
him to zero beat your frequency. The clari¬ 
fier could then take care of any slight drift. 
It was surprising though how many of the 
fellows were crystal control, especially the 
mobiles. 

It didn’t take me long to find out that a 
VFO would make operation real fun. It 
also took even less time to find out the 
LMO in the SB 100 tuned the exact range of 
frequencies needed for the VFO in the 
HW18-3. A simple coax cable with a crystal 
socket on one end and an RCA plug on the 
other and I was in business with a real 
fine VFO. The only drawback here was 
that the dial runs backward but you can 
easily get used to this. Any VFO that tunes 
5.2 MHz to 5.4 MHz will work very nice. 
The instruction book tells all that is re¬ 



quired for a VFO and anyone who wants 
to go this route should have no trouble. 

Operating was real fun and contacts were 
made like back when I first got my ticket 
many years ago. Actually with sideband it 
didn’t seem so crowded. Maybe this was 
due to the sharp crystal filter in the HW18-3. 
Enough of the operation of the rig, so now 
on to the technical. 

Enough has been said in the past on the 
ease of construction of a Heathkit that I 
won’t to into it here. No trouble was en¬ 
countered in tuning and adjusting. The only 
trouble was that the HW18-3 takes 250 
volts on the low side and both my power 
supplies were wired for the 300 volts. Since 
I wanted to use the same supplies for both 
rigs a switch was installed in both the ac 
and the dc supplies. By the way, a newer 
HP23A supply has the switch already in¬ 
stalled. 

One point that sticks out is that there 
is no relay used to go from receive to trans¬ 
mit. It’s like magic, no relay clatter, the re¬ 
ceiver goes dead and as soon as you talk 
into the microphone the meter swings. This 
is accomplished with several diodes. The 
first of which is a clever T-R switch in 
the antenna circuit where the diode is back 
biased to cut off so no rf can get to the 
receiver in the transmit position, but in re¬ 
ceive the diode is like a short circuit. I 
checked with a calibrated signal and found 
no difference with the diode shorted out 
or with it in the circuit. While transmitting, 
the unused portion of the receiver is also 
biased quite high so that it is completely cut 
off. A T-R amplifier tube is controlled by 
the PTT switch on the microphone and this 
places the high positive bias on the T-R 
diode. This same portion of the PTT switch 
also control the negative bias on the re¬ 
ceiver tubes, which are cut off when trans¬ 
mitting. 

Except for the control system mentioned 
above, the circuitry is pretty much a stand¬ 
ard dual conversion filter type transceiver. 
The if is the usual Heath 3395 kHz. A four 
crystal lattice filter gives good selectivity 
of about 2.1 kHz. 

The transmitter ends up in a pair of 
6GE5 beam power tubes. “Sylvania News” 
tell us that these tubes can be run in SSB 
service 1.25 times their regular rating which 
would be about 175 watts for one of them. 
Since Heath only runs them at 100 watts 
(200 PEP) they are not working too hard. 
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SERVICE AND FRIENDLINESS 
To Radio Amateurs For 32 Years 

WE MUST BE DOING SOMETHING RIGHT. 

PHONE 
518-842 
8350 



RECEIVERS 


USED EQUIPMENT 

TRANSVERTERS 


AC 


Hammarlund HQ170 
$259.00 Mint 
Hammarlund HQ110 AC 
VHP was $250.00. now 
$225.00 


TRANSMITTERS 

Apachle— $135.00 
•Ameco TX-62— $125.00 
Eieo 720— $50.00 
, Globe King 500C Was 
$400.00, now $310.00 
Hallicrafters HT-44 Was 
$225.00, now $200.00 
•Hammarlund HX-50 
$250.00 

•Seneca—$125.00 


Collins 0281— $600.00 
Swan TV-2, 14 MC IF— 

$260.00 

TRANSCEIVERS 

Galaxy V Mark 11, AC, 
VFO, CW. filter VOX 
and Calibrator—$525.00 
Hallicrafters SR-160, 

+ DC— $249.00 
Swan SW 175 + HP23- 
$150.00 

Swan 350 for $350. 

LINEARS 

National NCL 2000— 

$350.00 

•Heath Chippewa KL -1 

$450.00 


•Equipment on consignment. No trades or discounts. 

Prices may be discounted 10% in lieu of trade. 
Just off Exit 27 on Thruway 
Distributors of all major lines 
of amateur equipment. 

MAfrW RADI ° 

lAJlyZ-iLblA SUPPLY, INC. 

185 WEST MAIN, AMSTERDAM, N.Y. 12010 


NEW 51-51-5 

MULTIBAND DIPOLE ANTENNA 

For Amateurs 
— SWLs 

UTILITY 

REPLACES BALUNS 
REPLACES ALL WIRE 
EXCEPT COAX 
OPERATES 10 
THROUGH 80 
METERS 

IMPROVED RECEP¬ 
TION FOR SWLs 

SPECIFICATIONS 

MODEL 68A - 68B 
AVERAGE SWR 1.7 to 
I or better. 
OVERALL LENGTH 
102 feet 

INCLUDES 30 feet 
leadin 

10-15-20-40-80 Meters WEIGHT 23/ 4 lbs. 


Model 68A—1000 Watts-2000 P.E.P.34.50 

Model 48B—500 Watts-1000 P.E.P.26.50 

Model 86D—For Reception Only .17.95 


Models 68A. and &8B operate 10 through 80 meters with 
a typical dipole radiation pattern within the frequency 
range. A sealed center unit provides connection to 7-22 
copper antenna wire and 30 feet of heavy duty twin 
lead. Twin lead is equipped with a sealed coax fitting 
for connection to a random length of coax transmission 
line. May be used as a flat dipole or "inverted V". Not 
effected by wide changes in climatic conditions. 
Model 86D is for reception only and covers all short¬ 
wave and broadcast bands. Consists of 100 feet an¬ 
tenna wire. 30 feet twin lead plus 25 feet of coax for 
direct connection to receiver. 

MURCH ELECTRONICS 

FRANKLIN, MAINE 04634 
See your distributor or order direct. 



Provision is made to run in the AM mode 
by a front panel switch. In the AM position 
a minimum of 40 watts is run in the final 
and this is single sideband with carrier so 
that it appears much stronger than 40 watts 
of straight AM. The ALC action is a bit 
stronger here than on SSB. 

As mentioned above, ALC is incorporated. 
This is accomplished by picking off any 
positive audio swing of the grids of the final 
caused by too much grid drive. The audio 
is rectified and filtered and used to control 
the transmitter if, mixer and driver tubes. 
The same circuit was high negative bias 
applied in the receive position which effec¬ 
tively cuts off the transmitter. 

The tune up and alignment was so simple 
you wouldn’t believe it. Adjust the slugs 
in the if coils for highest S meter reading 
and that is it for the receiver. The trans¬ 
mitter was just as easy. Set the bias, adjust 
a couple of slugs, then adjust the carrier 
null. 

There is no final adjustment for the trans¬ 
mitter as this is all pretuned to match a 
50 ohm antenna. 

Checking the output on SSB showed that 
with a single tone signal, the unwanted 
sideband was down 47 db and the carrier 
was 46 db down after the balanced modu¬ 
lator was touched up just a bit. The output 
was just a bit over 105 watts PEP. On AM 
with no modulation the output was 20 watts 
and the modulation increased it. Good on 
the air reports were received from everyone 
when using either mode and, of course, the 
SSB signal was much more potent. 

The receiver performance is really some¬ 
thing, I thought that the all band receiver I 
have been using was good but this one is 
better. You would be surprised at how much 
the noise is reduced with the sharp 2.1 kHz 
filter. I didn’t think it possible that the 4 
crystal filter would be this sharp but I 
couldn’t prove any different. The sensitivity 
was better than the 0.5 microvolts that Heath 
claimed by about .01 microvolts. 

With the new FCC changes for 160 meters 
there should be a lot of activity this year. 
Here is quick easy way to get there and 
much better than a transverter. My antenna 
leaves a lot to be desired so I’m going to 
have to do something about that, maybe 
a vertical on top of the tower. 

. . . W8QUR 
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COOL IT! 


David Oliva — K9CNN 
818 Valley View Dr. 
Glen Ellyn, III. 60137 


When constructing any piece of electronic 
gear that requires cooling, the average ham 
often does not have available to him the 
equipment or information to do a first class 
job. Even with the proper blowers available, 
if improper techniques are used, inadequate 
cooling may result in tube and circuit dam¬ 
age. Math as applied to air flow is fine but 
unfortuantely few hams have the patience 
or associated equipment to use it. The follow¬ 
ing article was written with the hope that 
it will put and keep more hams on the 
air with their favorite VIIF rigs. 

At hamfests, auctions and surplus stores 
be on the lookout for blowers of various 
types. Do not be afraid to use large size 
blowers if mounting is practical. Squirrel 
cage blowers are to be preferred over dc 
high rpm surplus types. The high rpm blow¬ 
ers do not last very long in continuous serv¬ 
ice and also produce a terrific racket. This 
is the price paid for small size. Higher 
RPM cage typ s are to be preferred over 
lower rpm bio ers for cooling VIIF tubes 
with special air system sockets such as the 
4X250 series. 



A 1296 MC tripier uJng a favorite cooling 
method here. No back pressure is produced by 
blowing the air across the cooling fins of the 2639. 
Running in tripler service with 800 volts on the 
plate and in excess of 10 watts RF out. the tube 
and blower are both cool! This would not be 
possible with this small blower in an enclosed 
cavity construction. The blower is mounted on rub¬ 
ber grommets to avoid “blower modulation” of the 
tube. This may happen with high frequency tubes 
because of the close element spacing required. 



Some VHF tubes requiring forced air cooling. 
Top left to right; 5022-4-250, 4-125, 4-65. 6146, 
2E26, can be cooled by loiu velocity type blowers. 

Middle row; 6283. 6383 (water cooled), 8119, 
4CA250X, 4C.Y250, RL 800 klystron (may be con¬ 
duction cooled also). 

Bottom row; 6884, Thermochrom temperature in¬ 
dicator crayons*, and 2C39. These tubes are best 
cooled by medium to heavy duty high speed blow¬ 
ers of the squirrel cage type and may take up to 
1/6 HP motors with speeds jrom 1800 to 3600 
RPM. 

Flexible tubing and clamps of all types 
can be useful in making connections from 
the blower to the area to be cooled. A 
central air box with several outlets of small¬ 
er tubing can be used to cool several small 
tubes. This eliminates the necessity of mak¬ 
ing a pressurized chassis which is sometimes 
inconvenient. 

Small holes in sheet metal boxes can be 
very conveniently plugged with epoxy ce¬ 
ment which will stick to almost anything. Be 
careful not to put epoxy on any screws you 
might later want to remove as this could 
prove a calamity! 

A good “poor man’s” blower can be made 
from a phonograph motor, using a small 
fan blade mounted in a tin can with the 
ends removed. Brackets can be used to 
mount the can near the tube to be cooled. 
Rubber grommets should be used to mount 
the motor to minimize the vibration. This 
arrangement makes a neat little wind tun¬ 
nel that is easy to handle for small cool¬ 
ing jobs. 
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Screening over open areas for rf tight 
enclosures must be chosen with care. Small 
mesh screening is to be avoided as it will 
slow the air flow. Pre-punched aluminum 
screen is to be preferred, or even make your 
own covers with %e to !4 inch holes for the 
air to escape. Remember that the larger 
the area to be cooled the more air flow 
you need. The more obstructions to the flow 
such as sockets, chimneys and tubes, the 
more high speed air you will need to do the 
job. 

Your blower may speed up after installa¬ 
tion is complete and all plates are in place 
for an air tight compartment. This is an indi¬ 
cation of too much back pressure and will 
cause blower overheating. A larger blower 
is in order or this condition may be re¬ 
lieved by partially blocking the air intake. 
This will slow down the blower to its nor¬ 
mal speed but will decrease the cooling 
efficiency of the system. The best solution 
for a situation like this is a blower that 
will handle higher back pressures, and this 
is not necessarily cured by the size of the 
blower. 

Rules for cooling- 

1. Don’t add on the blower as an after¬ 
thought. This will complicate construc¬ 
tion of a rig enormously and the blower 
selected sometimes will not fit at all! 

2. Get the blower as close to the tube as 
possible for best cooling. 




Top left to right, squirrel cage brute 1/6 HP, 
squirrel cage puller type (draws air into cage). 


Bottom row, squirrel cage with “phono” motor 
(very limited cooling capability), and last the 
DC motor surplus special. This operates at 28 
V DC, 1 amp. and 15,000 RPM. At half speed the 
noise is terriffic! Motor life due to brush wear is 
also poor. This type of blower produces much 
electrical interference and also requires a separate 
DC supply to operate it. 


3. Use a small enclosure in preference to a 
big one; make an enclosed box for the 
tube to be cooled with input and output 
holes. 

4. Avoid, at all costs, right angle bends 
or corners unless the blower picked for 
the job is more than adequate. A straight 
shot from blower to tube to vent is the 
best way to cool. 

5. Take advantage of “convection construc¬ 
tion” whenever possible; let the heat 
rise and not be trapped in enclosed spaces. 

6. Bypass blower leads for minimum “hash” 
interference; use brushless type motors 
whenever possible. 

7. The quieter the blower the better. Other 
hams do not relish hearing loud blower 
sounds modulating the carrier with vibra¬ 
tion and mike pick-up. 

8. Be sure to allow adequate screened open¬ 
ing for the air exhaust, to avoid building 
up unnecessary back pressure. 

9. Use temperature indicators if in doubt 
of final tube temperature. Observe all 
safety precautions while measuring tem¬ 
peratures when final is operating. 
Proper air cooling for your final will pay 

off in fewer breakdowns and more hours 
of carefree QSOs. Now—pick up your best 
blower and start building that favorite VHF 
rig. 

. . . K9CNN 

*Temperature indicating: crayons are available from 
Thermochrom, Curtiss Wright, Princeton Division. 
Princeton, New Jersey. When the temperature of the 
crayon rubbed on the tube surface is exceeded the color 
changes. In no case should the tube temperature exceed 
the manufacturers rating, and any temperature above 
250“C means trouble. 


Dear Wayne, 

How much tongue in cheek is involved in your 
de W2NSD/1 in January 1 don’t know, but 1 like 
it anyway. The second paragraph on page 4 is 
a real honey. Please note that several channels on 
20 meters have been occupied as you suggest for a 
long time. 14,336 is the Independent County Hun¬ 
ters Net. We are on 7 days a week, almost all day. 
We have a common interest and we really get along 
as good friends. On 14,332 is the International 
Single Sideband Net. They have a great comrad- 
ship and even put out a lovely little magazine once 
or twice a year. Of course 14,340 is the CHC Net 
with ole K6 Bad Xample. When 50 or so hams, 
all interested in the same thing, gather on one 
channel together it leaves lots more room for in¬ 
dividual QSO’s. 

Bertha, WA4BMC 
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A New Support 
for That Beam 


Peter D. Black KlMYV 
Gage Hill Rd. 

Pelham, New Hampshire 03076 



There is almost always more than one 
way to skin a eat, or even to support a 
beam, so here is what I believe to be a 
slightly different approach. Having reached 
the age of reason or cowardice, whichever 
you prefer to call it, my ideas were con¬ 
centrated on bringing the beam down to me 
for adjustments or repairs rather than climb¬ 
ing up to it. Also being oriented, by reason 
of employment, to supporting wires on poles, 
my thoughts naturally turned to that meth¬ 
od, so how to run a beam up and down 
a pole was the problem. 

From somewhere I remembered that a 
product called Uni-strut looked a good deal 
like a track and was quite strong. Here’s 
the result which has been through two full 
years with the beam in place, and has been 


raised and lowered many times with the 
greatest of ease. All the fabrication was 
done at a workbench in my cellar with only 
a portable electric drill (%") and the typical 
assortment of hand tools. 

The attached picture and sketches are 
almost self-explanatory. The pole is a 45 
foot, class 5, treated hard pine, which was 
obtained from a pole treating plant about 
ten miles away and delivered to the site 
by the supplier. I was permitted to pick 
out a nice straight one from the yard. The 
attachment of track, winch, etc. was done 
in my yard very close to the appointed 
place of setting. The track is standard Uni- 
Strut channel (15s inches square) which 
came in 8 foot lengths. The brackets which 
attach the track to the pole are V* inch 
x I/* inch flat iron, bent to shape with a 
vise, and fastened to the pole with %" x 2" 
lag screws. Sections of the track are fasten¬ 
ed together with the same % inch x lit inch 
flat iron. The cradle which supports the rota¬ 
tor and slides up and down the track is 
M inch x 4 inch flat iron, again bent cold 
at the vise in the cellar. Bending of both 
the brackets and cradle pieces was accom¬ 
plished quite easily by clamping the piece 
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in the vise and attaching a three foot piece 
of two by four to the protruding piece to 
be bent, using “C” clamps. The bends pro¬ 
duced are square and sharp enough. Near 
the top of the track, a piece of the same 
Ya" x 4"iron is attached to the face of the 
track and bent as shown to provide a slot 
into which the cradle is pulled up, thus 
holding the cradle tightly against the track 
at the top. This seemed necessary because 
the three bolts which hold the cradle to 
the track must be a little loose to permit 
the cradle to slide on the track. There should 
be one of the track brackets to the pole 
near this slot. 

Above the top of the track, I mounted a 
pulley wheel of fair size (four to six inches 
diameter) attached to the sides of this track 
with the aforementioned A” x VA" iron. I 
bent this in a loop over the pulley, close 
enough so that the steel cable over the 
pulley could not get out of the groove of 
the wheel. The winch, again mounted on 
K" x VA" iron, fastened to the pole with 
lags, is a small boat winch, designed for 
1600 lbs. pull, and picked out of the cata¬ 
log of a famous mail order house. The cable 
is fine strand flexible steel rated at 700 lbs. 
breaking strength. The combined weight of 
cradle, rotator, and three element beam to 
be lifted is less than 100 lbs. 

The pole was set about six feet in the 
ground after complete assembly but with the 
cradle and beam temporarily removed. The 


cable was in place over the pulley at the 
top. Lacking complete confidence in my own 
work, I did step the pole for climbing but 
have not had to go up yet. The steps are 
at 90° instead of 180°, as is customary, 
to permit the beam to clear coming down. 
In my case the control cable and feed line 
are supported at about 20 feet above ground 
on the trunk of a tree about 25 feet away 
from the pole, and a slightly slack loop 
maintained to the cradle when at the top. 
This permits the cradle to be dropped with¬ 
out disconnection of these feeds. It can be 
lowered only in one position where all beam 
elements clear the pole and steps in coming 
down. 

Work out your own details of construction, 
gentlemen, and I’m sure you can improve on 
mine. Oh, I forgot to mention—you’ll find it 
real cheap, if you don’t count your hours 
of work in fabricating and assembly. 


BOTTOM NUT LEFT LOOSE ENOUGH TO 
PERMIT CRADLE TO SLIDE ON UNISTRUT. 




“ What’s the beef this time? Interfering with your 
TV reception again!” 
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7 he Case for the 
Wavelength Feedline 


The antenna, one of the most important 
elements in a communications system, is 
often the least understood portion of the 
radio amateur’s station. It has been demon¬ 
strated that many antennas, when correctly 
tuned, produce an increased efficiency of 
10 dB or more in receive and transmit signal 
strength, compared to the amateur’s normal 
tuning method of using a VSWR Bridge. 
These facts have become apparent in the 
number of inquiries and comments received 
by the author in the use of the Antenna 
Noise Bridge (73, October, 1967). The pur¬ 
pose of this article is to briefly describe the 
essential features of an antenna system and 
their optimization for maximum perform¬ 
ance. 

An antenna is basically a resonant cir¬ 
cuit. For maximum performance it must be 
tuned to resonance for the same reason 
that the transmitter output circuit must be 
tuned to resonance. When the transmitter 
frequency is changed, it is standard prac¬ 
tice to “dip the final”, and the antenna res¬ 
onant frequency should also be changed if 
maximum performance is desired. 

The antenna is basically a series resonant 
circuit with a resistive component, as shown 
in Fig. 1. The resistive component is re¬ 
ferred to as the radiation resistance. Maxi¬ 
mum current flow will occur in the resistance 
only at the resonant frequency. The value 
of the resistive component is a function of 
antenna height, ratio of physical to electri¬ 
cal length (loaded antennas) and other fac¬ 
tors. The resonant frequency is a function 
of the physical characteristics of the antenna 
and proximity to other objects. The major 
problem, when looking at the overall svs- 
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Fig, 1. Series resonant circuit. 
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R. T. Hart WoQJR 
Omega-t Systems, Inc. 
516 Belt Line Rd. 
Richardson, Texas 75080 



Fig. 2. Simplified antenna system. 


tern, is that the antenna must be physically 
separated from the transmitter, hence the 
need for a feedline. This article is concerned 
with coax feedline. If an antenna tuner is 
used, this line is short and the antenna is 
virtually moved into the shack. The normal 
procedure for amateur antennas is to use a 
coax line length just long enough to go 
from the transmitter to the antenna, and 
herein lies the problem. If a random length 
of feedline is used and the antenna does not 
have the same radiation resistance as the 
coax characteristic impedance (nominally 50 
ohms), the power doesn’t get to the antenna 
due to losses in the mismatch and to radia¬ 
tion from the coax. For this case, the coax 
becomes part of the antenna system. On the 
other hand, if a half wavelength of coax 
(or multiple) is used, the effect of the coax 
may be disregarded. The coax itself is the 
equivalent of a series resonant circuit. When 
the coax and the antenna are connected, if 
the line length is proper, the antenna feed- 
point is virtually moved to the transmitter 
end of the coax. 

With reference to Fig. 2, note that the 
entire antenna system can be simplified to 
the resonant circuit of the coax and the 
resonant circuit of the antenna, with the 
radiation resistance (feedpoint impedance) 
as the desired “load” for the transmitter. If 
the coax is a half wavelength long (or 
multiple), it effectively will be series reso¬ 
nant and thus a short circuit. If the antenna 
is also resonant at the same frequency, 
maximum current will flow in the radiation 
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MODEL 


RTY-3 


AQUADYNE , N c 

P.O. Box 175 EAST FALMOUTH, MASS. 02536 


Model RTY-3SB fil ters, tuned for operation 
with SSB transceivers 179.95 

Model RTY-3K same as Model RTY-3 but 

with built-in AFSK keyer. 159.95 


Improved model of our solid 
state RTTY receiving convert¬ 
er. Three shift frequencies, 
850, 425, and 175 cycles. This 
audio filter converter has 
proved itself in many ham 
shacks. The circuit is made up 
of limiter, amplifier/filter driv¬ 
er, 3 stage filter, detector, 
pulse shaper, and selector 
magnet keyer. 100 volt 60 ma. 
loop supply included. 

Still only 139.95 


resistance and hence maximum antenna ef¬ 
ficiency. 

If the coax is not a half wavelength, 
changing the length of the antenna can 
cause the entire circuit to be resonant, but 
the effect is to cause the coax to be part 
of the resonant circuit and hence radiation 
from the coax occurs. In addition, the an¬ 
tenna itself will not be a resonant circuit; 
hence, the resultant high impedance of the 
tuned circuit will prevent maximum current 
flow in the radiation resistance. This is not 
true if the antenna radiation resistance 
is the same as the characteristic impedance 
of the coax. Another effect is that the value 
of radiation resistance measured at the 
transmit end of the coax is not the same 
as the value at the antenna if the coax 
is other than M wavelength and the radia¬ 
tion resistance is other than 50 ohms. 

The problem is aggravated by the fact 
that the antenna is resistive only at the 
true resonant frequency of the antenna. A 
few kHz from the antenna resonant fre¬ 
quency, the value of capacitive or induc¬ 
tive reactance reaches a high value for the 
antenna itself. Hence, the coax is no longer 
properly terminated, even if it were 50 ohms 


at the resonant frequency. The effective 
bandwidth of the antenna will be greatest 
if a matching network is used. 

Most amateur antennas, particularly 80 
or 40 meter dipoles and mobile antennas, 
have a low value of radiation resistance. 
These antennas will have low efficiencies 
unless a matching network is used to over¬ 
come losses in the antenna conductor. (See 
the ARRL Antenna Handbook.) Most beams 
use a matching network and are extremely 
difficult to adjust properly using a VSWR 
Bridge. The WSWR Bridge has the basic 
limitation that it cannot differentiate be¬ 
tween resistive and reactive components. 
Most amateurs, not realizing this limitation, 
operate their antenna at the frequency of 
lowest VSWR, which is not necessarily the 
same as the most efficient frequency. 

If a system is tuned using the following 
steps, maximum efficiency will occur: 

(1) Use half wavelength coax, or multiple 
thereof, or locate the Bridge at the 
antenna fecdpoint. 

(2) Tune the antenna to the desired fre¬ 
quency. 

(3) Adjust the matching network for 
50 ohms. 
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Listen for the hundreds of 
LK-2000 linears now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1.00 for 
technical and instruction 
manual. 


BTILK-2000 

LINEAR 

AMPLIFIER 

For SSB, CW/ RTIY 

Maximun legal input 
Full loading 80-10M 
Rugged Eimac 3-1000Z 
Dependable operation 
Easy to load and tune 
Noflat topping with ALC 
Distinguished console 
Instant transmit 
High efficiency circuit 
Designed for safety 
Fast band switching 
Real signal impact 

Price.... *795 00 

READY TO OPERATE! 


BTI AMATEUR DIVISION 

Hafstrom Technical Products 

4616 Santa Fe,San Diego, Ca. 92109 


in. 


'tyatci 0 y%ie*tc Utf Supplier 


OFFERS 


stock.'. 

THE DRAKE 
R-4B RECEIVER 

The Drake R-4B offers many fine features 
Linear permeability tuned VFO with 1 kc dial 
divisions. Covers 80, 40, 20, 15 meters com- 
I pletely and 28.5 to 29.0 Me of 10 meters 
with crystals furnished. Four bandwidths of 
selectivity, .4 kc, 1.2 kc, 2.4 kc, and 4.8 kc. 
Built-in Notch filter. Noise Blanker, and 25 KC 
crystal calibrator. Product detector for SSB/CW, 
Diode detector for AM . . . Plus many other 
features . . . 

R-4B Receiver $430.00 

ALSO IN STOCK: 

T-4XB Transmitter $430.00 

AC-4 AC Supply 99.95 

and other Drake Accessories 


We also have a large selection of used 
equipment — Write for Latest Complete List. 


Illlllillll OPEN HOUSE SEPT. 14th, 1968 lllllllllll 


SuCUit RADIO 

P O BOX 312 CONCORD. N H 03301 

FONE 603-225 3358 


If this procedure is used, minimum VSWR 
will occur at the frequency of optimum 
efficiency. If the coax is other than % wave¬ 
length (during tune up), the antenna is 
not properly tuned, or if the radiation resist¬ 
ance is not the same value as the charac¬ 
teristic impedance of the coax, minimum 
VSWR will not occur at the frequency of 
highest efficiency. 

If the system is operating properly, chang¬ 
ing the length of coax will not affect the 
VSWR reading. (Use M wavelength coax for 
worse case measurement.) Thus, when ad¬ 
justing an antenna using a VSWR Bridge, 
if the coax line length is alternately changed 
between measurements, eventually a proper 
combination can be reached. This is a tedious 
process and does not give an indication as 
to what to do to adjust the system. For 
this reason, an rf bridge is required to 
measure independently the resonant fre¬ 
quency and radiation resistance to allow 
tuning the antenna to the desired frequency 
first then to allow adjusting the matching 
network. Many rf bridges are available for 
this purpose, including the Heath Kit An¬ 
tenna Scope, the Millen Bridge, General Ra¬ 
dio Bridges, and the Omega-t Antenna Noise 
Bridge. 

A mobile antenna, particularly on 40 or 
80 meters, must utilize a matching network. 
The nominal radiation resistance is typically 
very low and when the system is operated 
at the frequency of minimum VSWR with¬ 
out a matching network, the resonant fre¬ 
quency will be out of band and the antenna 
will not give maximum efficiency. 

The same comments hold for beam an¬ 
tennas. Here again, minimum VSWR does 
not necessarily mean that the antenna is 
resonant and the matching network is ad¬ 
justed properly. Also, if a coax line of other 
than /2 wavelength is used, the entire sys¬ 
tem may be “down in performance” by many 
db. 

When using a multiband antenna, the 
coax length should be chosen for a multiple 
of /2 wavelength for all bands. Example: 
For a 10-15-20 triband beam a % wavelength 
coax on 40 meters (approximately 44 ft. RG- 
8U) gives 1 wavelength on 20, I la wave¬ 
length on 15, and 2 wavelengths on 10. If 
this is too short, the next length would be 
1 wavelength on 40 (approximately 88 ft. 
of RG-8U) which gives 2 X on 20, 3 X 
on 15, 4x on 10 meters. If this is too long, 
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it is better to coil up the excess in the 
corner rather than cut it off and not have 
the proper electrical length of feedline. 

To achieve maximum antenna perform¬ 
ance these considerations should be applied 
to all amateur antennas in addition to the 
normal choice of antenna type, height above 
ground, etc. These considerations do not 
rule out the case of using % X lines for 
matching networks. 

As an example of the relatively critical 
tuning of antennas, the antenna conductor 
forms the inductive component of the tuned 
circuit. The capacitive component uses air 
as the dielectric, and the capacitive com¬ 
ponent is distributed along the conductor. 
If the dielectric constant changes, the reso¬ 
nant frequency of the antenna will change. 
Among other factors, the relative humidity 
of the air is influential. A 40 meter dipole 
has been observed and changes of 200 kHz 
in the resonant frequency are not uncom¬ 
mon from dry air to measurements made 
while rain is falling. 

Before you purchase the linear, tune up 
the antenna. It’s cheaper and the results 
will be about the same. Then, if you add 
the linear, the rest of the crowd will move 
over when you come in. ... W5QJR 

* 
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THE BEST 

2 METER 

CONVERTER 



144-146 MHz in. 28-30 MHz out 
or 146-148 MHz with a second crystal 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it’s the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced ? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for $34.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog. 

*New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPEREX-ETC. 

811A-4.75, 4-125A-28.00, 4-65A-12.00 

5R4GY-1.75, 807-1.75, WE350(807)-1.25 
4-400A-37.50, 813-20.95, 4X-150A-19.95 
4-250A-36.50, 4-1000A-80.00, 4PR60B-S55 
4CX250B-21.00, 8236-12.95, 2E26-2.50 

1625(807-12v fil)-1.10, 417A-2.25, 404A-2.25 
6146-2.50, 6360-3.00, 2X2-.50, OD3-OC3-.75 
5879-1.75, 5881-3.25, WE-CV677 1000 WATT 
TETRODE-5.95, EIMAC-MACHLETT VT-158 
1200-3000 WATT BOTTLE-READ MARCH 
1969 ISSUE 73 HOW GREAT THIS IS-9.95! 
12V 20AMP DIODE POWER SUPPLY (LESS 
XFORMER)-4.95. SEND FOR OUR LIST OF 
OVER 3000 TYPES OF AMERICAN, BRITISH 
AND EUROPEAN IMPORTED TUBES. LAR¬ 
GEST STOCK OF XMITTING TUBES IN THE 
WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST 
IN THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 
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Putting Creativity to 


Work 


D. E. Hausman VE3BUE 
54 Walter Street, 

Kitchener, Ontario, Can . 

The purpose of this article is to show how 
the radio amateur can use his creativity for 
his benefit. As an example of what I mean 
by creativity, I shall describe several ways 
of using such common items as toothpaste 
tube caps and the like. In all cases it will be 
readily apparent that the cost ofconverting 
these inexpensive caps into useful and 
needed items is small, the conversion is easy 
and the new item is in some cases difficult 
and expensive to get commercially. 

Stand-off insulators 

Small caps, especially those from tooth¬ 
paste tubes, can make dandy stand-off in¬ 
sulators. The diagram shows how a solder 
lug is held by a #6 self-tapping screw. 
More than one lug can be used if necessary. 
The completed insulator is attached by means 
of epoxy glue or similar adhesive. The use 
of these insulators is not recommended in 
high-voltage circuits for obvious reasons. 

Deluxe warning light 

Do you want your “warning” lights to 
command the attention they deserve? The 
cap from a detergent bottle, etc. will make 
a large dome that, when illuminated even 
by a #47 bulb, will command far greater 
attention than those small “jewels”. It is 
perfect for the B+ pilot light in a linear 
amplifier or high power transmitter. A red 
cap will, of course, be best for this applica¬ 
tion. The diagram shows how the pilot lamp 
is held by a grommet and how the cap is 
cemented over the lamp with epoxy glue. 
A commercially available lamp socket can be 
used, however, at a greater expense. 

Protective feet 

And when you finish that new construc¬ 
tion project, you will need some protective 
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feet to protect your operating bench from 
mars or scratches. A common toothpaste 
tube cap comes to the rescue with no 
modifications. Simply glue these caps to the 
bottom of your project, and there you are. 
These caps are surprisingly strong and will 
support quite a heavy load. 

Miniature knobs 

Since the introduction of solid state de¬ 
vices, the size of electronic equipment has 
become smaller and smaller. If standard 
size knobs are used on such gear, there 
will be no room in-between the knobs for 
the fingers. Again, toothpaste tube caps can 
be converted into small knobs. The diagram 
shows how a brass or aluminum ferrule is 
made to fit inside the knob. Epoxy glue 
holds this ferrule securely. A hole is then 
drilled in the side of the cap and a tap 
is used to thread the hole. A 6/32 tap is 
a good size. The dimensions given in the 
drawing are “universal” and will work with 
nearly all toothpaste tube caps. The easiest 
way to make the ferrule is to use a lathe. 
If this is not possible, get some %-inch 
brass from an industrial supplies dealer 
(look in the yellow pages) and after cut¬ 
ting the stock into 3i inch lengths, drill 
a K inch hole concentric to the circum¬ 
ference of the brass. In some cases, minia¬ 
ture controls come in % inch shafts and 
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suitably sized knobs are difficult to get. If 
you use homebrew knobs it will be no prob¬ 
lem making this smaller hole. The set-screw 
is a 6-32 x M inch screw with the head 
cut off and a slot cut in the end with a 
hack saw. If you need an index line, take 
a toothpick and after dipping it in a bottle 
of India ink, darken one of the ribs along 
the side of the cap. 

Although this may be redundant; get your 
wife to save up all the caps she gets. So 
there you have it; it’s not that hard to 
use your head and come up with some 
mighty useful items. 

. . .VE3BUE 


YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don't know your call and would 
appreciate having it. 


md/L 



HOTEL and APARTMENT SUITES 


On world famous Wilshire Blvd. Newest and finest 
accommodations. California contemporary styling. 
Every room equipped with TV and AM - FM radio. 
FREE PARKING. Completely air-conditioned. 
Large swimming pool and plenty of patio for loung¬ 
ing in the sun just outside your door. 

Luxurious comfort combined 
with all modern conveniences. 

THE BEST ADDRESS in h 

IfsJWIES -55.: 

CALIFORNIA 


CLUB SECRETARIES NOTE 

Your club can round up some extra 
funds by imploring, cajoling, convincing, 
or forcing your members to subscribe to 
73 Magazine. Never mind the cries of an¬ 
guish, just remember that you are doing 
what is best for them—and the club. 

Subscriptions to 73 are normally $6 per 
year. The special club rate is exactly the 
same: $6. The only difference is that the 
club treasury holds 25% of the loot and 
sends the rest to 73. Send us $4.50 for 
each one year subscription, in groups of 
at least five subs. Just think, if your club 
has 10,000 members you can quickly get 
$15,000 for the club on this deal! 

Send the subscriptions to us on 3”x5” 
cards, giving the name, call, address, city, 
state and zip code of each subscriber. If 
the subscription is a renewal please in¬ 
clude the address label from a recent 73 
wrapper. Indicate all renewal subscript¬ 
ions so we won’t start a second sub. We 
have been known to do that. 

Send to: Club Finagle, 73 Mag. 
PETERBOROUGH, N.H. 03458 


America's Most Reliable! 

AMATEUR DEALER SINCE 7937 
Now Featuring Drake and Swan Equipment 
plus a Full Line of Amateur Accessories. 

CURRENT USED GEAR LIST 

Collins 75AI Ham Band only .$ 99 

Drake l-A Ham Band only .$119 

Drake 2-B with 2 BQS and Calibrator .$199 

Drake TR-4 with Ac3 Supply—MS4 Speaker .$539 

Drake MN 4 Antenna Tuner .$ 69 

Eico 753 Xcvr with 752 DC Supply .$149 

Globe 90A Novice Transmitter .$ 35 

Gonset GSB-100 SSB/AM/CW Transmitter .$179 

Hailicrafters SR42 2 meter Xcvr .$109 

Hallicrafters HT37 SSB/AM/CW Transmitter .$199 

Hailicrafters SXIOI Ham Band with Speaker .$149 

Heath HW 32A Transceiver .$ 79 

Heath DX60B with HGI0 VFO .$ 69 

Hy-Gain 215 2 meter Beam (new) .$ 24 

Johnson Viking II with 122 VFO ...$ 79 

Lafayette TRI06 6 meter Xcvr .$ 89 

SBEI-LA Linear Amplifier .$119 

Swan 350 Late Model with ll7Xc Supply .$395 

Swan 250 6 meter Xcvr—Like New .$225 

Swan TV2c 2 meter Transceiver—Like New .$239 

Swan 410c VFO (For 350C/500C) .$ 89 

All Gear Unconditionally Guaranteed 


l&unqtuuvdXr * 

* SUPRIYdfl 


BOX 37A PHONE 605-886-5749 

WATERTOWN, SO. DAKOTA 57201 
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The Lamb 
Dyer 



It’s hard to start a story that many will not 
believe, but. I’ll have you know, that better 
than half the lies I tell are true. This all 
started when I was studying to become a 
ham in 1963 . . . The teacher allowed as 
how it would be impossible for me to re¬ 
member how to make a receiver such as I 
had made in 1921 when I was a “Child radio 
nut.” We were all called “Radio Nuts” in 
them there days and we all made our own 
receivers and invented enormous lies about 
stations we had heard the night before. The 
red ears were not a sign of shame about 
these lies, but merely head-phone-itis. We 
loved our radios and here was a teacher that 
had the unmittigated gall to say I couldn’t 
do it now! 

It took a lot of time and a lot of attic 
searching but finally 1 had all the parts— 
including the U V 200 Radiotron detector 
tube! The work started. Being older and 
having a better supply of tools than a twelve 
year old country boy, it went along fast and 
the finished product, a one tube regenera¬ 
tive, using a vario-coupler tuned with both 
“Taps” and a variable condenser across it. 
One end of a tickler coil to the plate of the 
tube and the other end to the headphones 
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SEND FOR FREE CATALOG 

GADGETEERS, inc. 5300 Vine Street 
CINCINNATI, OHIO 45217 



Ted Woollier WAlABP 
30 Cedar Rid. 
Shrewsbury, Mass. 


created the necessary feed-back or “regenera¬ 
tion.”—I was, again, a care-free boy of thir¬ 
teen! That is the way I felt! Now, hook up 
the storage battery and the “B” battery, 
place the headphones (Brande’s) on the head 
and slowly, with bated breath turn the rheo¬ 
stat on. Aaaaaah, the old tube lights up a 
little, turn it up a bit further—it glows bright¬ 
ly and the old familiar rushing sound comes 
out of the ancient ear-phones ... By golly, 
it’s gonna work! Flatten out the tickler, move 
the tuning dial and there is the old familiar 
whistle. Now, tip the tickler just to the break¬ 
ing point of oscillation. There it is, a dance 
orchestra playing a number from out of the 
past—Lime House Blues! Gosh, it had been 
many years since I had heard that almost 
forgotten number. They reached the end of 
the number and the announcer said it was 
played by the Silvertown orchestra in Chi¬ 
cago! Well, this couldn’t be, I must be 
imaginning that it what I heard, so I moved 
the dial a bit and there was a tenor banjo 
with another orchestra playing, “I’m in Love 
With You, Honey” . . . The announcer said 
it was Harry Reeser and the Cliquot Club 
Eskimos at W G I, Amrad, Medford Hillside! 
When would I wake up out of this dream—I 
blinked and swallowed hard—and whirled the 
dial to, believe it or not—Roxy’s gang and 
little “Gamby” singing, “I’ve Got a Pain in 
the Sawdust—”.My hand was shak¬ 

ing and a voice from another station—yes, 
from a by-gone time said, “This is Jimmie 
Gallagher, still hangin’ on”—W PG at Atlantic 
City . . . Next the Miami Beach Hotel— 
W M B H, then station at Fort Wayne. Holy 
mackeral, this was too much: I pulled out a 
cigarette and reached a shaking hand for my 
lighter on a shelf over the bench. Wouldn’t 
ya know it, it fell from my grasp and hit the 
tip of the old U V 200 which slowly dimmed 
and went out and a small spiral of smoke 
issued out of the broken tip—or did it return 
to the bottle like the genie I’ve heard about? 
I don’t know. I’ve never found another UV 
200 and the later U X201A don’t seem to do 
the same. True, I hear many stations on this 
old time home brew set but since that acci¬ 
dent with the lighter—hmmm. 

. . . WAlABP 
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Accurate if Alignment 


Harold Mohr K8ZHZ 
5670 Taylor Rd. 
Gahanna, Ohio 43020 


I hear many hams talk of the troubles they 
have in accurately aligning the ifs of their 
receivers, especially some of the newcomers 
using a converted surplus receiver. I have 
been using the procedure listed in Fig. 1 
for years, and find that most receivers will 
come close to reading correct if the ifs 
are set correctly before any rf or oscillator 
alignment. 

As all American BC stations use 10 kHz 
separation and are crystal controlled, I use 
them to check signal generator settings. For 
instance, suppose I want to align a receiver 
with an if frequency of 1680 kHz. Setting 
the signal generator at 420 kHz, its 2nd 
harmonic should zero beat with a broadcast 
carrier at 840 kHz. Then it fourth harmonic 
is within a few cycles of 1680 kHz, and is 
used for the if alignment. To align a 455 
kHz if accurately, I zero beat the signal 
generator’s second harmonic of 455 kHz 
against a 910 kHz broadcast carrier, and 
align from the fundamental. 

This approach is very accurate, and the 
signal generator needs a 30 minute warmup 
before doing alignment work. If the receiver 
if is known to be far off, I do a rough align¬ 
ment before using this procedure. 
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=“ARCTURUS” SALE- 

1700 transistor types at 39* each. 

40 watt germenium power transistor, same as Delco 501, 
2N278 (etc). Cat: 349, 59* each. 

Color TV cartridge focus rectifier 6.5 kv. Used in every 
color TV. Cat: CFR-20, 99* each. 

•Motorola 2500 ina. at 1000 piv, high voltage/current 
epoxy silicon rectifier, axial leads. Cat: HEIM70, 49* ca. 

2 Printed circuit I.F. transformers, 4 lug, 455 kc input 
and output, ('at: 1909P4, 99* each. 

RCA U1IF transistor type TV tuners, KRK-120 (long- 
shaft) cat: UHF-20; KRK-120 (short shaft) cat: UHF-21, 
each $4.98. 

RCA VI1F transistor type TV tuners, KRK-146, cat. 
VHF-74, $9.99 each. 

Transistorized U.ll.F. tuners used in 1965 to 1967 TV 
sets made by Admiral, RCA, Motorola, etc. Removable 
gearing may vary from one make to another. Need only 
12 volts do to function. No filament voltage needed. Easy 
replacement units. Cat: U11F-5G7, $4.95. 

U.H.F. Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 through 82, as 
part no. 941)173-2. Complete with lube. Drive gearing is 
removable. Can be used in most sets. Cat: U1IF-3, $4.95. 

Color yokes. 70° for all around color CRT's. Cat;XRC 
70, $12.95. 90° for all rectangular 19 to 25" color CRT’s, 
Cat: XRC-90, $12.95. 

Kit of 30 tested germanium diodes. Cat: 100, 99*. 

Silicon.rectifier, octal based replacement for 5AS4-5AW4- 
5U4-5Y3-5T4-5V4-57.4. With diagram. Cat: Reel-1, 99* ea. 

7", 90° TV bench test picture tube with adapter. No ion 
trap needed. Cat: 7SP7, $7.99. 

Tube cartons 6AU6 etc., size, $2.15 per 100. 6SN7 etc., 
size S2.55 per 100. 5U4GB size $2.95 per 100. 5U4CJ size 
S.03 each. 

Send for complete free catalog. Include 4 7r of dollar value 
of order for postage. $5 MINIMUM ORDER. Canadian 
check, H7( dollar differential. 

ARCTURUS ELECTRONICS CORP. 

502-22nd Sf., Union City, N.J. 07087 Dept. 73 
Phone: 201 -UN 4-5568 




Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25$ for 
mailing in U.S., Possessions 
These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 50$). 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

$6.95 


e QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs’ License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
information!. 

• Plus much more! 


WRITE FOR 
FREE 

BROCHUREf 


RADIO AMATEUR 



llbooku 

Dept. B,4844 W. Fullerton Ave. 

Chicago, III. 60639 






Charlie's Broken Dream 


The Defeatist Attitude 


David W. Elbrecht WA8VST 
8 Saint Clair St. 

Norwalk, Ohio 44857 


“Where’s that garden rake?” mumbled 
Charlie. It was dark in the basement and 
he turned on the light. As the naked bulb 
flashed on. Charlie was momentarily blinded. 
Then his sight returned. “I must have put 
it back by the furnace,” he answered him¬ 
self. 

Charlie went back by the furnace, near 
the hot water heater, and turned on another 
light, this one flourescent. Then he saw it. It 
returned to his memory again. There on 
the bench was that fifty watt cw transmitter, 
general coverage receiver, and speaker. Two 
coax cables snaked their way upward to 
the ceiling and out the hole drilled in the 
window casing. Charlie remembered. 

He moved toward the operating position 
with care, as if approaching a friend after 
many years, unable to remember his name. 
“It sees like only a few weeks ago. . .,” 
he mused. Actually, it was years. Charlie 
sat down, fingering the key lightly, send¬ 
ing out a series of CQ, CQ, CQ. “Pretty 
good fist,” he thought. 

Then he wanted to leave, but his hand 
was drawn to the switch of the receiver. 
Soon the sound of the 40 meter novice band 
reached his ears. “The rig still works. I 
wonder if I can still copy any code?” But 
he didn’t try. Suddenly he was gripped by 
a feeling of nostalgia for this hobby that 
once was his. He tuned the receiver up 
from the novice band to the phone band. 
There they were: rag chewing, working DX, 
handling traffic, and there was a phone 
patch. Then Charlie looked at the vfo he 
was never able to use, right next to the 
home-brew modulator which received the 
same fate. 

Charlie’s thoughts wandered to the day 
several years ago when he went to Baltimore 


to take the general test. He was nervous then, 
but thought he could pass the exam. “After 
all,” he remembered thinking, “didn’t Joe 
up the street pass it? Why can’t I?” But 
he didn’t. He vowed to return in a month 
to try again. That time he really felt con¬ 
fident. Failed. What was wrong? He had 
thought about going back a third time, but 
he never gotten around to it. It was kind 
of embarrassing. 

About a year after his novice license ran 
out, Charlie thought about selling his gear 
at one of the local radio club meetings. 
Somehow he just couldn’t bring himself to 
talk to the fellows, though. It was like he 
wasn’t one of the group. After all, if you 
don’t have a license, you aren’t a ham. He 
had often seen his dipoles for 80 and 40 
meters hanging in the back yard and felt 
they should be taken down. But it was an 
all day job to climb up that tree again; 
the garage roof wasn’t as sturdy as it used 
to be, either. The antennas weren’t too ob¬ 
vious, so he just pretended that they weren’t 
there at all. 

So the rig sat in a dark, unused corner 
of the basement, hidden behind the hot wa¬ 
ter and some old snow tires so Charlie 
couldn’t see it, just as his memories of his 
days on the novice band were relegated to 
some obscure recess of his mind, along with 
the dreams of a general ticket. But every few 
months, Charlie was drawn by fate to the 
basement where he was forced to remember. 

Charlie stood up and viewed the scene. 
Dust covered logbook, dog-eared handbooks 
and magazines, cobwebs guarding the t-r 
switch, and a few crickets scurrying from 
the transmitter cabinet. Charlie turned off 
the receiver and shuffled away. “Now, where’s 
that garden rake?” 

. . .WA8VST 
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ISSUED JAN. I 

J. H. Nelson 


FRECK 

HAS THE 

SWAN260•' 



WEST COAST 


1 SIS HH ffli SBPMS® 


C E X 'II R A L U X I T ED ST A T E S 



\V E S T E R X U X 



The new Swan 260 is a complete transceiver in 
one package, with self contained AC and DC 
power supply and loudspeaker. It is designed to 
provide efficient, high quality communications in 
the five most commonly used amateur bands. 
Swan's well known engineering techniques lead 
to a high degree of reliability, fool proof perfor¬ 
mance and low cost. The power input is rated at 
260 watts P.E.P. single sideband and 180 watts 
on CW. The transceiver comes complete with AC 
and DC line cords, microphone, and carrying han¬ 
dle. 

Frequency Coverage: 

3.5 — 4.0 me. Lower Sideband 
7.0 — 7.3 me. Lower Sideband 
14 — 14.35 me. Upper Sideband 
21 — 21.45 me. Upper Sideband 
28 — 29.7 me. Upper Sideband 
Selectivity: 3.7 kc bandwidth 6 db down. Shape 
Factor, 6-60 db, 2.5:1 achieved with crystal 
lattice filter at 5500 kc, used in both transmit 
and receive modes. 

Distortion Products: 30 db. 

Receiver Sensitivity: better than 'A microvolt for 
signal-plus-noise to noise ratio of 10 db. 
Audio Fidelity: flat within 6 db from 300 to 
3000 cycles, both transmit and receive modes. 
Frequency Stability: temperature compensated 
on all bands. Solid state oscillator circuits 
with zener regulation permits wide variation 
in supply line voltage without frequency shift. 
Antenna Matching: pi network provides wide im¬ 
pedance range for various antenna loads. Nor¬ 
mally 50 to 75 ohm coaxial cable is recom¬ 
mended. 

Dimensions: 13" wide, 5H" high, 11" deep. 
Weight: 24 pounds, a m nn 


$ 395 . 


A. Next higher frequency may be useful. 

B. Difficult circuit this period. 

Good: 1, 2, 5, 6, 9-13, 15-20, 26-28, 30 
Fair: 3, 4, 7, 8, 14, 21, 24, 25, 29 
Poor: 22, 23 


CD COIf Radio & 
rlxCUrV supply 

COMPANY 

38 Biltmore Ave., Asheville, N.C. 28801 
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Fig. 1. The remarkable radar tube. From the di¬ 
mensions of the quarter-wave lines that provide 
electrical and mechanical continuity, it appears 
this tube is designed to oscillate around 1200 MHZ. 
It comes with an 80-ohm grid resistor, far too low 
for amateur applications. 

There is a term for something big, odd, 
and not very useful. I heard it recently; it is 
“kluge.’ Since I am writing about a thing 
properly called a kluge, naturally this is a 
bit of kluge copy. 

But hold on a minute ... a good idea is 
still a good idea even though it may be out 
of date, or obsolete a few times over. See 
Fig. 1. Here is our kluge, and it certainly is 
one of the most awesome things I’ve ever 
pulled out of a big box. 

This thing is a VT-158. Developed just 
before or early in WW 2, it is a UHF oscil¬ 
lator tube, with about two-thirds of the 
oscillator circuit inside the tube envelope. 
At peak powers in the 250 kw range and 
at frequencies in the order of 1000 MHz, the 
tube simply could not be constructed in an 
orthodox way. All that is a very interesting 
story, in which the development of the tube 
opened new technological fields, and the 
tube itself affected the course of WW2. 

But what can you do with it now? 


Maybe you can set it on your mantle as a 
conversation piece, (keep it away from child¬ 
ren; it’s full of vacuum and sharp edges) A 
museum might be interested, or it’s a rather 
fantastic thing to look at. Something like 
reading a chapter of a book on high-frequen¬ 
cy techniques. It’s a lesson in itself to simply 
work out why this tube is built the way it is. 
But how about this? 

Taking a fresh look, let’s recall some vacu¬ 
um tube theory. If we go to a lower fre¬ 
quency or think in dc terms for a bit, this 
amounts to one triode with the same amplifi¬ 
cation factor as any of the four triodes inside 
the envelope (since they are all similar) but 
with one quarter the plate resistance. 

We will have to measure the plate resis¬ 
tance, but the mu is simply a measure of the 
effectiveness with the grid competing with 
the anode in controlling the anode current. 
A ballpark figure is available by looking at 
the tube; since the accelerating field at the 
heater surface is the sum of the grid and 
anode fields, and the grid is about three 
times closet than the anode, the mu is about 
two or three. 

This tells us cutoff bias for class C opera¬ 
tion will be terrific. At 800 volts on the 
anode, grid bias should be in the 400 volt 
ballpark. Remember we aren’t using this as 



Fig. 2. Suggested schematic for an old idea power 
amplifier. Operating class C it should generate 
TVI as well as anything on the air, but it may 
be possible to operate linear quite effectively. 
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the manufacturer intended! That means we 
can use the same power supply for grid 
and anode, taking a little minus straight off 
the high voltage winding. 

We don’t want to try a really high voltage 
because with the greater heater area and fan¬ 
tastic emission capabilities (250 kw peak) 
the anode resistance is probably quite Ipw 
once we’ve defeated the space charge. Can 
we make an amplifier out of this? 

I think so. Its internal structure is a bit 
of an obstacle, and so we cannot use it in a 
tuned-line circuit. But on the lower bands 
the four triodes will get by as one, and you 
can even go to link neutralization again. 
Heater power is a bit high, but, after all, 
you can pare that down if you don’t reduce 
the emission too much, and this old broad¬ 
cast engineer’s trick increases the life of the 
tube. 

Anode dissipation is a big question. It is 
probably several hundred watts, and the 
grids can run approximately white hot, so 
should be durable enough in amateur serv¬ 
ice. Just keep on remembering those 250 
kw peak power ratings! 

A proposed schematic appears in Fig. 2. 
Remember, this hasn’t been tried, yet, and 
is based largely upon an eyeball estimate of 
what the tube might do. Let us know how 
it works out! 

The VT-158 is available from United 
Radio. See ad on pg. 61. ■ 


Amphenol Opens Up the 
Parts Market 

As you walk in the door of your local 
parts distributor you may intend to buy a 
single component. But the distributor must 
bear many costs and wants to sell you ten 
or a hundred, all the same. This conflict of 
interest was resolved very nicely several 
years ago, by the idea of “amateur privilege.” 
That is, anybody with a ham ticket in his 
pocket could go to nearly any wholesaler and 
pick up what he needed at wholesale prices. 

Those days are gone. Discount stores sell¬ 
ing to anybody who walks in the door, rising 
prices and costs, the advent of big money in 
the TV, hi-fi, CB and automotive electronics 
fields have jointly confused the idea of “ama¬ 
teur privilege” until at this point anybody 
under 30 or so probably has never heard 
the term. 


Faced with competition and a growing 
consumer market, a few wholesalers and re¬ 
tailers have tried packaging as an answer to 
the sales problem. “Sell a pack of several; 
it’s not hundreds but it’s a sale which some¬ 
body is going to make” is the idea, and a bit 
of modern technology has provided an 
answer to the problem of inexpensively pack¬ 
aging things. The answer is the Blister-Pak. 

Previous efforts have not been successful 
because the packages cost too much. But the 
Blister-Pak system has emerged as a fast, 
automatable system which packages items at 
the least possible cost. Prices need not be 
much above those of the fellow down the 
street who sells the same parts out of a dirty 
old box. And useful circuit data can be in- 
pluded in the package, compensating for the 
slightly higher prices and making up a very 
salable item. 

The result of this new approach, which is 
based on two years of market research, is 
appearing in the form of rotating self-service 
racks in distributors’ showrooms. If you need 
something, you go to the appropriate rack 
and choose what you need or a reasonable 
substitute, and when you’re done shopping 
you make just one trip to the counter. This 
Blister-Pak idea is likely to prove a really 
big boost in the parts sales business, and will 
offer greatly increased convenience to shop¬ 
pers. 

Amphenol is presently marketing 53 dif¬ 
ferent blister-packaged components, includ¬ 
ing a variety of connectors, directed to the 
needs of radio amateurs, stereo and hi-fi 
fans, and even CB’ers. There are also audio 
adapters, and even in-line lightning arrestors, 
with more to be added later. Free hobbyist 
booklets, provided on the displays, are de¬ 
signed for handy workbench reference. For 
more detailed information, contact Amphenol 
Distributor Division, 2875 South 25th Ave., 
Broadview, Illinois 60153. ■ 


Tell our 
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LETTERS 

Dear Wayne, 

On July 21, 1968 I was working on the 4-12 
shift. I left Bartow, Florida to return home in 
Lakeland at about 12:15. This trip takes about 15 
minutes at normal speed, so I judge that it was near 
12:35 am when I got home. I parked at the house 
and stepped out into the drive to take a look at the 
weather. It was very quiet and I could hear a 
strange noise as if there was a sharp breeze coming 
in. I looked up in time to see the cause of this 
swishing sound. I saw a disc about 20-25 feet ac¬ 
ross traveling from south west to north east at 
about 100-150 feet up. It was inclined slightly 
lower on the forward direction with a slight tilt to 
the right. It appeared to be of a fairly bright metal 
much like annodized aluminum. It had a black or 
dark ring about 4-5 feet in from the edge that look¬ 
ed to be about 2-3 feet wide. I got a good look at 
it for it was not going at a high speed. There was 
no other sound than the wind caused by the pass¬ 
age of this object through the air. Had it not been 
so quiet 1 would not have been able to hear it at all. 
There was no light coming from it at all, but it was 
plainly visible in the reflected light of the street 
lights. Apparently I was the only person to see 
this one so I can only give an unverified report on 
it. 

I can give a verified report on an earlier sighting 
together with a drawing made by the four people 
at the time. 1 was the manager for the Bordon 
plant in Lakeland and attended a sales meeting in 
Clearwater with my office manager, sales manager, 
and the supervisor from the plant. When we were 
driving back we saw a very bright blue light ap¬ 
proaching from the east. It appeared to be coming 
lower and the light got very bright. There was a 
very bright full moon and the road was almost em¬ 
pty of cars. As this object appraoched we stopped 
the car, shut off the motor and got out. It passed 
about 500 feet south of the road at an altitude of 
500 feet. I could plainly see the curved band of 
very bright blue light just aft of the nose on the lo¬ 
wer front. A series of very bright portholes exten¬ 
ded at midpoint of the body and appeared to go 
completely around the nose. There were two pale 
glowing domes on the rear of the body. This ob¬ 
ject made no noise at all and THERE WERE NO 
WINGS. It passed between us and the moon. Our 
observation point was between Tampa and Plant 
City on what is known as Dover Flats. As we wat¬ 
ched the object which was traveling very slowly 
(perhaps 20 mph), it speeded up and disappeared 
in just a few seconds. We decided to each draw 
what we had seen without discussion. Below is the 
drawing as it appeared to us. Our estimates were 
very close. I have seen many odd shaped planes 
and blimps, but this was nothing like anything I 
have seen before or since. 



Andy Anderson W4IDK 
Lakeland, Florida 


Dear Wayne, 

Very seldom do I write a letter to anyone, es¬ 
pecially to thank them for a service rendered. The 
service I am thanking you for is the much enjoy¬ 
ment 73 has provided me over the past few years. 

I take all the popular amateur publications and I 
must say that 73 is by far the best. It seems as if 
the articles are very timely with projects I would 
like to build or information that I need on one of 
my own ideas. Just keep up the good work and 
print what hams want to know. 

Bob Budsong WA4SLG 
College Park, Georgia 

Dear Kayla, 

Sorry, but just hafta send another one of those 
nice letters! 73 was the first publication that I got 
acquainted with after getting my Novice, although 
I had seen the others. I really appreciate 73, both 
editorially and technically. I realize that thousands 
of readers have a like number of ideas or desires, 
but I like the basic policy that 73 is for us and not 
trying to establish some kind of ecclesiastical head¬ 
quarters. My two desires are that you continue to 
keep us advised as to what is pending in ham radio 
and stuff that we can read and build in order to ad¬ 
vance ourselves. My only complaint is that 73 
comes only once a month and should be twice as 
large! Hi! One other comment: whatever you do 
for the Novice and new General now will be re¬ 
membered when we are Extras. Thanks so much 
for the efforts of the staff. 

L.E.Thompson 
Eau Claire, Wisconsin 

We could publish twice as many articles if the ad¬ 
vertising would support it. It is entirely up to you, 
the readers, to impress on the manufacturers and 
distributors that you are looking for their ads in 73 
and not in the other magazines. 

Gentlemen, 

I wish to take this opportunity to compliment 
the entire staff of 73 Magazine for their efforts and 
dedication to Ham Radio, by the absolutely ex¬ 
cellent series of articles, “Getting A Higher Class 
License.” These articles have helped me personally 
and I’m sure untold thousands of other Hams in 
really understanding the “hows and whys” of our 
equipment. Keep up the good work. 

James Hall WA8SED 
Miamisburg, Ohio 

Dear Wayne: 

To kill some time, I happened to page through 
“The Index to Articles Appearing in 73 Magazine 
in 1968.” Articles such as “Tuning in on Bonadio’s 
Satellites,” “An Invisible Antenna,” “How to 
Write for Service Information,” “I Rode With the 
(excuse the expression) CB’s,” and “A Space Com¬ 
munications Odyssey” really turned me on. In my 
mind, these types of articles are the ones that make 
your magazine very worthwhile and interesting. 
However, to keep you from getting a big head, I 
feel your construction articles usually are some¬ 
what in left field, and I’m an Extra Class ham that 
likes to homebrew things. 

Leland L. Bahr, W9DRC 
Park Forest, Illinois 
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Open Letter 

The annual ARRL Board meeting will be held 
in May. It is now time to advise your Director of 
your wishes regarding matters to be acted upon at 
this meeting. 

There is an international telecommunications 
conference scheduled for late 1969 or early 1970. 
This meeting concerns the UI1F/VI1F. It is expec¬ 
ted that all amateur bands in that spectrum will 
come under extreme scrutiny and perhaps some 
drastic changes (or possible losses) will result. 

It is of vital importance that the usage of the 
UHl/VIII be increased, and that the results of 
amateur communications on these bands be widely 
publicized, in all media. This is the year of VIIF/ 
I'll I if we expect to hold these frequencies now 
allotted to us. 

It may be already too late, but the effort must 
be made by ARRL and the amateur body. 

Probably the most effective demonstration of 
these frequencies can be made thru EME commu¬ 
nications. This 1969 ARRL Board of Directors 
should act to place ARRL in the strongest possi¬ 
ble position in this vital field of amateur endeav¬ 
or. This 1969 Board must act. and quickly! 

In 1967, the ARRL Board allotted the piddling 
sum of SI500 for an “ARRL Space Station.” This 
ridiculous amount for such a worthwhile and nec¬ 
essary project is actually an insult to the fine VLIF/ 
UIIF work being done by others. 

ARRL should appropriate whatever is needed, 
even if it costs a hundred or more thousand dollars, 
to equip and to staff an adequate FiML ARRL sta- 
tion-if ARRL is to live up to its self-appointed role 
of leadership in amateur radio. 

ARRL must have such a station now to help 
others in this work and prove that ARRL is actual¬ 
ly interested in UIIF'/VI 1I ; work. ARRL’s attitude 
toward these frequencies has been less than enthu¬ 
siastic in recent years. 

A state-of-the-art, legally-powered EME station 
operated on a 24-hour basis by ARRL would sure¬ 
ly focus attention on these activities and would 
serve all amateurs world-wide in their efforts on 
LML~if only to listen to ARRL’s EME station, 
such as many do to WIAW. 

It is pathetic that ARRL with its many kilo- 
bucks in stocks and bonds has not already acted to 
build and staff an adequate EM E station. However, 
it appears that ARRL Board action will be neces¬ 
sary to force 110 into action (there has been no vis¬ 
ible result of their 1967 directive) to put ARRL in¬ 
to the VIII /UIIF field. Such ARRL participation, 
long overdue, should be immediate and totally ef- 
fective-and 1969 is the year to do it. 

It is typical of ARRL I IQ disinterest and lack 
of action that most of the marvelous work done on 
LML and other significant VIII /UIIF work has 
been done by individuals or small groups without 
vast monetary resources, such as the ARRL has 
available. 

The 1969 ARRL Board should take action to 
force HQ to support the NASTAR project (to 
place a ham station on the Moon on the first or 
second manned landing) which has NASA approv¬ 
al. ARRL should contribute money (in substantial 
amounts), as well as technical and publicity aid to 
NASTAR. (Note: There is no reason why it 
should require Board action to get 110 to do such 
things, but since it does-it is up to the Board to 
take whatever steps are necessary.) 

If the ARRL Board does not take action (1) to 
provjde funding for a meaningful ARRL EME facil¬ 


ity (2) to provide substantial monetary aid and 
support of NASTAR-then this Board will be short¬ 
changing the ARRL membership and amateur ra¬ 
dio. If ARRL is ever to take a positive stand on 
VHF/UHF, it is now, 1969. And. this Board must 
see the job done properly! 

Second only to the ARRL Space project is the 
long-overdue staffing of an ARRL’s f ield Repre¬ 
sentative department. This was ordered done by a 
past Board but nothing has been heard of this di¬ 
rective since. There is a vast gap between ARRL 
IIQ and the ARRL membership (in personal con¬ 
tacts) and an even wider credibility gap exists be¬ 
tween ARRL and non-member amateurs. This gap 
is w idening. 

ARRL I1Q (through Board action, if necessary) 
can subsidize (through partial or total payment of 
personal expenses) the attendance of incumbent 
and former ARRL elected officials such as SCM’s, 
directors or vice directors, at every ham gathering 
from a local club to a hamfest or convention. 

An ARRL representative must be present to of¬ 
ficially “show the flag” at every type of gathering 
where amateur radio and ARRL should be dis¬ 
cussed. There are plenty of incumbent or former 
ARRL officials to handle this, and they should be 
accredited and equipped to do so. These ARRL 
Field Reps could collect information to be passed 
on to IIQ or the respective ARRL officials, they 
could pass out ARRL literature and in general 
“pass the word” regarding ARRL. 

At the SAROC in Las Vegas this January, there 
were over 1000 persons registered from 33 states, 
Canada and even some DX. The Pacific Division 
ARRL Director was present, circulated around, 
and held a meeting which was listed on the pro¬ 
gram. There was no ARRL booth or recognition 
on the display floor of ARRL or QST. ARRL 
QST was conspicuous by its absence in the pres¬ 
ence of well-staffed booths operated by 73, CQ 
and HAM RADIO, plus QCWA, OOTC and MARS. 
There were no ARRL publications on sale at 
SAROC. The other magazines had elaborate dis¬ 
plays and material for sale. 

There are far too many licensed amateurs today 
who have little or no contact with ARRL. They 
do not even subscribe to QST, nor care about 
ARRL! They are ignorant of ARRL and it is 
ARRL’s fault in that it is not officially represented 
at all ham gatherings. 

What can you do about these matters? If you 
agree that something should be done—write a letter 
to your Director and send copies to your Vice Di¬ 
rector and to ARRL HQ-attention Secretary. Re¬ 
quest that your Director-representative take every 
action necessary to secure the adoption and success 
of these tw o important features—in 1969. 

Also, request that your director second or sup¬ 
port measures brought up by other Directors at the 
Board meeting that w ill lead to a more progressive 
attitude and total effort by ARRL and ARRL I1Q. 

A recent check at 73 revealed that only three of 
the sixteen ARRL Directors subscribe to 73 Maga¬ 
zine so it is necessary for you to call these matters 
to their attention. Editorials in QST repeatedly 
state that the Directors are “your representatives 
and that they welcome your suggestions.” If this 
is true, and you make requests concerning this, 
then some action should result at the 1969 Board 
meeting that will be meaningful. 

A. David Middelton, W7ZC 
Former ARRL Director 
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. . . more Letters 

Dear Miss Bloom and Mr, Green, 

Since you have accepted an unsolicited article 
submitted by me, I hope that you will also accept 
this unsolicited compliment. The speed with which 
you reviewed and came to a decision upon my 
piece is something amazing in the annals of pub¬ 
lishing. Needless to say, I consider your payment 
more than adequate and perhaps about twice what 
the article is worth. Your timing was perfect, as 
earlier in the day your check arrived I had com¬ 
mitted myself to a new transmitter. The article 
won’t pay for it, but it does make a tidy down pay¬ 
ment on it. 

Again, thanks for your prompt consideration 
and decision. I shall probably submit something in 
the future when 1 feel I have something to say and 
shall look forward to your efficient editing, even if 
you have to tell me it isn’t worth its weight in sand. 

L.B.Cebik, W4RNL 
Athens, Georgia 

Dear Wayne and Kayla: 

I don’t know if the shortage of articles on FM is 
due to a lack of editorial interest, or a lack of con¬ 
tributors. I personally think that FM as a mode of 
operation and things like repeaters will be the sal¬ 
vation of the ham world above 30 MC. At the N. 
E. Michigan hamfest, 1 attended an FM talk which 
included a slide show and recorded tape presenta¬ 
tion about the Tulsa Repeater. As a ham who, un¬ 
til recently, has had little or no use for the VHF 
and UHF bands, I was astounded with what the 
Tulsa group had accomplished. 

The recently formed “Great Lakes Repeater As¬ 
sociation” has (or will shortly have) a repeater for 
the metropolitan Detroit area members. 1 recent¬ 
ly obtained a Motorola 2M FM rig, and find that 
there is more to it than bolting it in and hooking 
it up. There is not a lack of talent in this area for 
putting it in operation. I expect to have it in op¬ 
eration soon. 

But what about hams in other areas? How 
about a two or three month series on “Basic FM 
Theory?” True, there are conversion and schemat¬ 
ic digests available from various sources, but they 
cover specific pieces of surplus gear. They are sad¬ 
ly lacking in basic information which applies to all 
FM gear. 

So may I suggest a few basic articles on FM the¬ 
ory, or at least a few questions and answers in the 
staff articles on getting the higher licenses. It 
would be a step in the right direction, and another 
chance to get ahead of QST! 

Keep the tine magazine coming every month. 

Ralph O. Irish, Jr„ WA8GDT 
Utica, Michigan 

(Authors take note) 

Dear 73 Staff, 

I was fortunate to have several of your 73’s 
available to me with the study guide for higher 
class licensing. By using them along witli other 
material, I did pass the Advanced test with very 
little trouble. I cannot praise your articles enough. 
They are written in a language that even I, a com¬ 
mon housewife, can understand. I especially ap¬ 
preciated the humor along witli the serious. I 
thank you very much. 

Lyla KL7CSR 
Spenard, Alaska 


Dear Madame, 

On or about January 1, 1969, the premises of 
the Grumman Amateur Radio Club were broken 
into and the following listed equipments were 
stolen: 

Collins 32S-1 transmitter, Serial No. 10891 
Collins 75S-3 receiver, Serial No. 10779 
Collins 312-B-4 station control. Serial No. 52496 
Publication of this information will be apprecia¬ 
ted. It may be instrumental in the recovery of the 
loss. Please notify the undersigned or the author¬ 
ities of any information leading to the recovery of 
these items. 

Emmett Goodman, Sr., WA2JFA 
Grumman Amateur Radio Club 

Dear Wayne, 

Just a note to applaud your suggestion of a 
UFO net! Ham radio has needed something like 
this. If this doesn’t get picked up and something 
done about, we’d all better become CB’ers and give 
our ham bands to the highest crass commercial 
bidders. Waldo Boyd 

Geyserville, California 

ODE TO A HAM 

I notice when some fellow dies 
No matter what he’s been 
Some saintly chap, 

Or one perhaps 

Who’s life was stained with sin 
His friends forget the bitter words 
They spoke but yesterday 
And now they think of a multitude 
Of pretty things to say. 

Perhaps, when I am laid to rest 
Someone may bring to light 
Some noble deed 
Or kindly act 
Long buried out of sight. 

If it’s all the same to you, my friends, 

Just give to me instead 
A clear frequency while I’m living 
And the QRM when I’m dead. 

Pete Fragale W8AEN 
Clarksburg, W. Va. 

UFO BOOKS 

UFOs: A New Look, published by NICAP. This 
book gives dozens of well documented recent sight¬ 
ing cases and tells the inside story of the Condon 
“whitewash” report. If strange little men in “space 
suits” are not visiting our planet, then a lot of re¬ 
putable people have suddenly made up similar tales 
in many parts of the world. Absolutely fascinating 
book. $3.00 in U.S., $4.00 foreign. NICAP, 1536 
Connecticut Ave., N.W., Washington, D.C. 20036. 
The UFO Evidence (1964, 128 pages). Published 
by NICAP at $5 U.S. and $7 foreign. Hundreds of 
carefully researched UFO sighting cases. This is the 
definitive book on UFO sightings by responsible 
observers. Can anyone remain a sceptic after read¬ 
ing this report? 

The UFO Investigator, a newsletter published bi¬ 
monthly by NICAP. $8 per year, including mem¬ 
bership. This is the most unbiassed report on UFO 
sightings and events. Each issue is worth its weight. 
Projects Grudge & Blue Book Reports (USAF case 
histories and analyses) published by NICAP. $5 in 
U.S. and $7 foreign. One can only ask how, with 
reports like this to work from, our Air Force can 
pretend that UFOs aren’t there. 
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l^or Ihose Who 
Think Small 

and Other Hints 

Hams have found that “walky-talkies” can 
be converted,- with a little Yankee ingenuity, 
into low power 10 meter mobile units, trans¬ 
mitter sniffers for hunts, monitors, and other 
similar gear that doesn’t need much punch. 
A popular source of these mini-rigs for the 
money minded ham has been imported ori¬ 
ental gear that can often be bought on spe¬ 
cial sale for as low as five bucks a unit. 
Unfortunately, many of these units share a 
common structural flaw. In an effort to pro¬ 
duce the units as cheaply as possible, many 
manufacturers have the antenna screw in 
at the top. For the ham who parks his gear 
in the shack all day, this is fine, but the poor 
fellow who takes his out may find that that 
long light antenna grabs for trees and bushes 
like they were home. The next thing he 
knows he has an antenna broken off at the 
bottom or a plastic case cracked where the 
threaded antenna receiving piece is attached. 
All he can do is mutter that God shouldn’t 
have made trees, electronics, or the Japan¬ 
ese. There is something that can be done 
before this happens (or after if you’re really 
stubborn). Take a piece of plastic, %" 



thick, cut it as shown in Fig. 1, and drill 
the required hole where the antenna will 
fit. The antenna support will help some if 
just set into position, but will be stronger if 


David B. Cameron WA&VQR 
324 S. Riverhills Dr. 

Temple Terrace, Fla. 33617 


cemented there. Two things to watch, the 
distance from the antenna to the side of the 
unit must be measured accurately to insure a 
good fit, and the hole for the antenna must 
be large enough to allow a sliding fit with¬ 
out much play. This may mean that if your 
antenna is an odd size, you will have to drill 
a small hole and enlarge it with a rattail 
file. Now, on the other hand, if you want a 
beam antenna, you’re on your own! 

. . . WA4VQR 


Soldering Tip Top 

One of those necessary parts for the ham 
shack that is hard to remember when you 
are in the parts store is a new soldering 
tip. Like many hams, I have, for a long time, 
used short scrap pieces of large diameter bare 
copper wire (#10-#14) instead of com¬ 
mercial soldering tips. With the invasion 
of transistors in ham technology, I was faced 
with the choice of either burning my fingers 
with one of these constant heat soldering 
pencils or overheating the components with 
my large gun because the tips were too 
big and too hot for the circuits. I solved 
the problem by making tips with # 12 
wire, then taking about a two inch length 
of the same size wire, wrapping half of it 
around the end of the tip and leaving the 
other half protruding. This forms an indi¬ 
rectly heated tip, with a lower temperature 
that can be varied by adjusting the length 
of the single wire that extends beyond the 
end of the loop, just as the temperature of 
the old-fashioned electrical soldering irons 
is controlled by sliding its moveable tip in 
and out. The tip can go into the smallest 
circuits, but won’t sit on the bench smolder¬ 
ing when not in use. 



MARCH 1969 


73 





A Report on the WTW Award 


Since Gus is leaving for an¬ 
other DXpedition soon, Dave 
Mann K2AGZ will be the new 
custodian of the WTW. Files 
are in the process of being 
transferred at this time. Ad¬ 
dress all WTW correspond¬ 
ence to Dave at 1 Daniel 
Lane, Kinnelon, N.J. 07405 


For those of you who are not familiar with 
our WTW rules. In brief they are basically: 

1. All QSO’s must have been since May 1, 
1966, 0001GMT 

2. All QSO’s must have been on one band 
& mode (SSB, AM, NBFM all considered 
phone) 

3. Separate WTW Certificate for the follow¬ 
ing: 

a. 100 countries on CW-28Mc WTW-100- 
28 Me CW certificate 

b. 100 countries on Phone-28 Mc-WTW- 
100-28 Phone certificate 

c. 200 countries on CW 28Mc WTW-200- 
28-CW certificate 

d. 200 countries on Phone 28 Me WTW- 
200-28 Phone certificate 

e. 300 countires on CW-28Mc WTW-300- 
28-CW certificate 

f. 300 countries on Phone-28Mc-WTW- 
300-28Mc Phone certificate 

h. 350 countries on CW-28Mc WTW-350- 
28Mc CW certificate 

I. 350 countries on Phone-28Mc WTW- 
350-28Mc Phone certificate 

4. You can qualify for the above certificates 
on each ham band. But I have my doubts 
how long it will take someone to qualify for 


Gus Browning W^BPD 

that WTW-350-CW on 28 Me! But it is pos¬ 
sible for a real go getter to earn, lets say, 4 
certificates on 10, 15 and 20 meter bands. 

In looking over the claimed scores that are 
being submitted to me for our honor roll I 
can see the interest building up in quite a 
number of different bands and modes. With 
the very FB conditions on the various bands 
I can see a number qualifying for their 
next higher WTW award—One certain fel¬ 
low is getting very close to WTW-300 and I 
think he probably will have the cards on 
hand by next month and a couple of other 
stations are just behind him, so you see fel¬ 
lows—it’s possible to make WTW-300 in just 
a little over 2.5 years of operation and 
“going after” QSL cards. 

Any of you DX stations let me again re¬ 
mind you that there are many W/K stations 
that would like to become your QSL manager 
and many of these QSL managers actually 
pay to have your QSL cards printed them¬ 
selves. The idea of DX stations getting a 
stateside QSL manager should solve the prob¬ 
lem of QSL cards once and for all time. So 
pass the word around to your DX friends 
and tell them the many advantages of having 
a QSL manager. This would automatically 
eliminate the burdens of QSL’s to those 
who have trouble with both money and time 
in sending them out. 

THE WTW HONOR ROLL 

7 MHz—CW: W4BYB 151 countries 
W3WJD 100 countries 
W8ZCK 100 countries 

14 MHz—CW: K4CEB 102 countries 
W8EVZ 102 countries 
W4CRW 101 countries 
WA2DIG 100 countries 
K8IKB 100 countries 
WB6SHL 100 countries 
W9HFB 100 countries 
WB6NWW 100 countries 
W50DJ 100 countries 
WB2TKO 100 countries 
WA9KQS 100 countries 
W1ETV 100 countries 


74 


73 MAGAZINE 


K5BXG 100 countries 
K4ASU 100 countries 
WA6GLD 100 countries 
W2UGM 100 countries 

14 MHz—Phone: K8YBU 291 countries 
WB2WOU 266 countries 
W4NJF 261 countries 
WA5LOB 247 countries 
W6MEM 245 countries 
W3AZD 226 countries 
XE2YP 209 countries 
WB2NYM 204 countries 

Following all at 200 countries: W1MMV 

K6CAZ 
K3YGJ 
W3DJZ 
W2PV 
PY3BXW 
W8BVF 192 countries 
WA5DAJ 187 countries 
W9KQS 161 countries 
VK3XO 153 countries 
W6YMV 150 countries 
WB2RLK 138 countries 
K2QOU 125 countries 
WB2NSG 122 countries 
K4GXO 120 countries 
K1SHN 111 countries 
W1SEB 110 countries 
W4TRG 106 countries 
WA40PW 105 countries 
SV0WL 105 countries 
W0SFU 104 countries 
W3SEJ 103 countries 
CN8FC 103 countries 
VE3ELA 102 countries 
VE6AKV 102 countries 
K4VKW 102 countries 
W60HU 101 countries 
W8WAH 101 countries 
WA0OAI 101 countries 

21 MHz—CW: W40PM 100 countries 
WB2UDF 100 countries 
VE6TP 100 countries 
WA6GLD 100 countries 
W0RRS 100 countries 
WA90TH 100 countries 


21 MHz—Phone: W40PM 220 countries 
W6MEM 161 countries 
WA2FQG 155 countries 
WA5LOB 154 countries 
WA5DAJ 130 countries 
W9NNC 125 countries 
W8WRP 106 countries 
W2PV 104 countries 
WB2RLK 103 countries 
K5HYB 101 countries 
W2VBJ 101 countries 
K4VKW 101 countries 
WB20BO 101 countries 
K9PPX 100 countries 
W6YMV 100 countries 
WA4WTG 100 countries 
WA0OAI 100 countries 
WA1EUY 100 countries 
WA8VFK 100 countries 

28 MHz—Phone: WA5LOB 136 countries 
W6MEM 129 countries 
WA5DAJ 117 countries 
W2PV 106 countries 
W2VBJ 104 countries 
WB2RLK 100 countries 
W4GJO 100 countries 
W5YPX 100 countries 

Great starts here for some very interest¬ 
ing battles in DXING. If I have your score 
wrong please drop me your latest CLAIMED 
SCORES-not QSL cards-BUT WHEN you 
hit the next plateau in the WTW then you 
are to submit QSL cards to your WTW QSL 
check-point—if no point send them to me. 

We now have a WTW Check point for 
W2/K2 land: Peninsula Amateur Radio Klub, 
Foot of 25th. Street, Veteran’s park, Bayonne, 
New Jersey 07002. 

MAIL ADDRESS: P.O. Box 531, Bayonne, 
N.J. 07002. 

Still looking for a good Club in Wl/Kl 
land—How about it fellows? Next month we 
will give the whole list of WTW check points. 

... W4BPD 


FOR BETTER COMMUNICATION 
INSIST ON A GAM ANTENNA 
MARINE-BASE-MOBILE 

GAM ELECTRONICS, Inc. 191 Varney Street, Manchester, N.H. 03301 
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USED MODEL 501 TV CAMERAS 


MADE 
IN U.S.A. 



$160.00 FOB Hollis 


Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions, etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 

Used Model 501 sale priced 
$160.00 FOB Hollis 

Don’t delay. Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 

*New York City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 


SURPLUS WANTED 

Equipment with prefixes ARA, ARC, ARM, 
ARN, APA, ASN, ASA, APN, APR, ARR, 
ASQ, €RR, GRC, GRM, GPM, VRC, IJPX, 
l RA, IJRR, CRM, I SM, l PM. SG, MD, 
PRM, PSM, PRC, TMQ, TRM, TED, SPA, 
SRT, CV, Commercial equipment bv: ARC, 
BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, HP, NARDA, GR, 
SPERRY, etc.; TOP CASH DOLLAR PAID 
OR TRADE. WE STOCK MW HAM 
GEAR. Write-Wire-Phone (813) 722-1843. 
Bill Slep, W4FHY. SLEP ELECTRONICS 
COMPANY, 2412 Highway 301 N., Ellen- 
ton, Fla. 33332 


Wouldn't Your Ad 
Look Good in This 
Space? 

Write or phone for 
Ad Rates — 
603-924-3873 
73 Magazine 

Peterborough, N.H. 03458 


ADVANCED CLASS 

STUDY COURSE BOOK 

128 Pages of up-to-the-minute Simplified Theory 

AVAILABLE RIGHT NOW! 


$3.00 per copy 


S2.50 to clubs who order 5 or more copies 


ORDER BLANK 


Address 


enclosed for 


copies of Advanced Class Book 
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f...de W2NSD/1 continued from page 4) 

amateur radio has been stifled, the country has 
suffered tremendously from a lack of engineers 
and technicians and has found it difficult to de¬ 
velop their communications and electronics indust¬ 
ries. 

In numbers we have strength and we need 
that strength badly. The time is drawing 
near when we will have to either fight for 
our frequencies or else watch them dwindle 
away as they have in the past. The time is 
here right now when we must organize our 
effort. What would our bands be like to¬ 
day if earlier amateurs had only made an 
effort to hold our allocations? Through 
complacency and laziness our “leaders” 
managed to lose 70% of the 40 meter band 
and 65% of the 20 meter band. Both of 
those bands used to be a megacycle wide, 
you know. They were given up without 
a battle and look at the mess that is left 
of them today! 

What Can Be Done? 

Every amateur who has the interest to try 
and help can do something to keep us from 
losing more frequencies. Something can be 
done right now, today! As a matter of fact, 
a month from now may well be too late. If 
every reader of 73 got on the air and talked 
one or two more amateurs into helping, the 
result would be a wave that could not be ig¬ 
nored. 

If we are going to get amateur radio back 
into a growing institution we must make a 
major effort to interest more youngsters 
in our hobby. We need growth. We need to 
sell high school students on the fun of ham 
radio. This can be done in several ways. 

First and foremost we need a strong cam¬ 
paign of national public relations and pub¬ 
licity. We need to have articles telling about 
the fun of ham radio appearing in Life, True, 
Look, Playboy and other national magazines. 
There are plenty of good ham writers and a 
wealth of material; all that is needed is one 
good man with PR experience and connect¬ 
ions to organize the project. A good man 
will not be inexpensive, of course, and this 
means that an investment has to be made.’ 

Perhaps you feel as I do that national 
publicity for amateur radio is a respons¬ 
ibility of the ARRL. They have the money 
right at hand to fund the project. They 
have the PR material at hand. They would 
seem to be the logical organization to 
work for the growth of ham radio. If this 
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seems reasonable to you then why not get in 
touch with your ARRL Director and tell 
him that you want him to see that the 
League sets up a PR man or company to 
promote amateur radio. This is a very good 
time to dip into that over a half million 
dollars that is just sitting there in the bank 
and make it work for the survival of our 
hobby. 

The next Board of Directors meeting is in 
early May, so you have only a few weeks to 
make yourself heard by your director. You 
actually only have a few days because your 
Director is supposed to send all proposals 
that he is going to make to HQ 60 days or 
more before the meeting. There is only 
one Board meeting a year so if you put off 
getting in touch with your Director for a 
few days then it won’t make much differ¬ 
ence and you will have lost your chance to 
have your say and make things happen 

Perhaps you are not an ARRL member or 
the chap you work on the air turns out not 
to be a member. This is indeed likely, since 
only about 30% of the amateurs are ARRL 
members. This makes no difference. You 
can still have your say. Check in QST for 
the name and address of the Director ot 
your area and call him or write to him and 
tell him that you are not a member, but 
that if you get the action you want, that 
you will think a lot more about becoming 
a member. Everyone works a lot harder for 
the dollar he doesn’t have yet, believe me. 
The League is hurting and hurting badly 
for members. I think they will listen to 
you. 

Writers like Jean Shepherd, K20RS, who 
has won the Playboy prize for three years 
running for humor, could be egged into writ¬ 
ing wonderful articles extolling amateur ra¬ 
dio. But someone has to organize the effort 
and see that the stories and articles are 
placed where they will do the most good. 
Bandel Linn, K8LAP, who has done cover 
cartoons for us and occasionally scabs a 
cartoon for QST, is a nationally known car¬ 
toonist and could turn out ham-oriented 
cartoons which would help make ham radio 
a household word. 

One good PR man with a reasonable bud¬ 
get could change the direction of our growth 
chart from the disasterous to the unpreci- 
dented. The ARRL Directors have for 
years been putting money aside for a rainy 
day. Is it going to get much more rainy than 
it is right now? If they just spent the money 

77 


their nest egg earned each year for PR things 
would spurt ahead. The stock market, on 
the average, has been advancing at about 
12% per year for many years now. 12% of 
S575.000 (last reported ARRL statement) 
would give $69,000 per year. 

The money is there to use and now would 
seem to be one of the best times to use it. 
The question is, can you talk your Director 
into getting off dead center and getting this 
money working for ham radio? It is up to 
you to move your Director. Call him. 
Write to him. Talk to him if he sticks his 
nose into a club meeting in your area. Put 
on the pressure. And if you don’t get some 
action, give serious thought about getting 
someone into the position next year that 

will listen to you. With just a little interest 
and effort on your part you can make things 
happen. 

Washington Office 

For many years I have pointed out that 
amateur radio is weak because we have no 
representation in Washington. We are so 
far out on the FCC organization chart 
that most Commissioners are not really 
aware that we exist, much less are im¬ 
portant. When the Incentive Licensing pro¬ 
posals were sent in by the ARRL and hun¬ 
dreds of amateurs went to the trouble of 
writing in their opinions of the action to be 
taken, how much consideration did we get? 
The League Board wrote to the FCC asking 
for “leadership and guidance” and what 
did they get? 

We got just what we paid for and deserv¬ 
ed. We got shrugged off. Our problem was 
farmed out to someone who knew little of 
our problems and who, apparently, cared 
less. There is no sign that the hundreds of 
comments filed on Docket 15928 were even 
read or noted. The end mish-mash was an 
amalgam of the RM’s filed and reflected 
little of the comments on the RM’s. 

The services of an attorney to file propos¬ 
ed rule changes with the FCC are needed and 
we have them in the body of the ARRL 
Counsel, W3PS. But amateur radio needs 
more than that. Far more. The seat of 
power in our country is in Washington and 
the seat of power in Washington is in Con¬ 
gress. The FCC works under the direction 
and funding of Congress and don’t think 
that one person on the FCC staff forgets 
this for a minute. 

The system that is being used for getting 
action in Washington now is one that works 


and works well, whether we approve of it 
or like it or not, and that is the lobby sys¬ 
tem. Any group that has a common interest 
that they want to seriously protect goes 
to the trouble and expense of having some¬ 
one represent them to Congress. Most 
hobby groups that depend in any way on 
government legislation or direction have a 
strong lobby working for them in Washing¬ 
ton. 

You know very well about the work that 
the National Rifle Association has been 
doing. You have undoubtedly heard about 
the Aircraft Owners and Pilots Association. 

I remember a few years back when AOPA 
decided that they wanted a law made so that 
foreign pilots could use their radios when 
in the U.S. In a matter of weeks they had 
the new legislation through Congress. It 
took us years and the personal friendship 
of Barry Goldwater to get a similar bill 
through for ham reciprocal licensing. 

Lobbying is tightly controlled by law and 
it is highly illegal for the ARRL Counsel to 
lobby for amateur radio in Congress. We 
need a registered lobbyist in Washington for 
our own protection. We don’t need anyone 
terribly expensive. There are probably doz¬ 
ens of hams in the area that have had many 
years of experience in working with our 
government that would be proud to work in 
our behalf as lobbyists. I know that if I 
had managed to round up something on the 
order of $20,000 a year with the Institute I 
could have had someone working full time 
for us in Congress and also with the other 
government agencies that influence our fu¬ 
ture. 

The next ITU frequency allocation con¬ 
ference is coming over the horizon and 
there are a great many things that amateur 
radio should be doing in preparation. One 
of the key points of pressure at a conference 
such as this is a solid U.S. delegation. This 
means that the delegates from our country 
must have orders from their agencies that 
amateur radio is to be protected. We did 
not have this support at the last conference. 
Amateur radio was last in line for frequency 
protection. Oh, there was a lot of beau¬ 
tiful oratory about the value of amateur 
radio, but when it came down to who got 
what in a frequency exchange, we came 
last every time. If we have Congress be¬ 
hind us you can bet that our order of 
importance will be much higher. 

What Can Be Done? 

Tell your ARRL Director that you and 
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your club want him to see that the League 
opens a Washington office, even if it is 
in the bedroom of a local ham. Tell your 
Director that you want to be represented 
in Congress. Tell him that you want action 
now, not a study of the feasibility or any 
other put-off. Point out to him that all 
of the other users of radio frequencies are 
in there putting on the pressure not only to 
hold what they have, but to take as much 
of our channels as they can. 

Explain to your Director that with every¬ 
one else pushing against us and us not push¬ 
ing back, there is only one way that things 
can go. Let him know that you remember 
that this happened to us before in the past 
and that despite repeated assurances that 
everything would come out all OK, our 
amateur bands were cut to shreds. Ask any 
old timer what it was like when they lost the 
major portions of 20 and 40 meters. 

Remind your Director that at the last 
ITU meeting in 1959 most of the nations of 
the world officially requested serious cuts in 
our amateur bands and that only a most re¬ 
markable circumstance enabled us to put off 
the day of reckoning. Remind him that 
since that day the Asian and African coun¬ 
tries have gained control of the ITU and 
they are not amateur radio oriented. Re¬ 
mind him that India requested that the 
amateur radio bands be reduced to 20 kHz 
width. Tell him that the time is here, 
right now, for him to speak up at the 
Directors meeting in May and demand that 
amateur radio have a lobby in Washington. 

The ARRL is the only organization you 
have. You decided that it should be 
this way when you supported only one 
organization. Now make that chosen or¬ 
ganization work for you. The Directors 
are supposed to run the ARRL and make 
the decisions. You are supposed to guide 
the Directors in their actions. Guide... 
be heard...get action. 

SAROC 

After hearing how much fun everyone has 
had in the past at the SAROC Convention in 
Las Vegas, I decided that I’d better throw 
caution to the winds and make the trip. It 
turned out to be true...I did have fun. So 
did Lin. We laughed ourselves silly at Buddy 
Hackett and his dirty jokes...Lin won a few 
dollars on the nickle machines...I lost it back 
on the crap tables. We wandered all around 
Las Vegas, gawking at the giant Freudian ex¬ 
travaganza signs, unable to identify at all 
with the flashing lights and plastic. We got 


furious at the Brooks Rent-A-Car...oooooh, 
those scoundrels! 

The Convention was nice. I got a chance 
to talk with a few old friends and sold a few 
subscriptions. Everybody there turned out 
to already be a subscriber. 

On the way back to New Hampshire we 
stopped off at Aspen, Colorado for a little 
skiing. I do believe that they normally have 
the best skiing conditions in the world there 
at Buttermilk Mountain. Aspen is an old 
mining town and the prices are mining town 
prices. They have more top notch restaurants 
per capita there than any place else I know, 
so perhaps it is worth the price. We skiied 
all day, soothed our sore muscles in a sauna 
in the evening, ate luxurious dinners and had 
a wonderful time. 

Back in New Hampshire we found the ski 
slopes worn to ice and dirt patches, the in¬ 
serting machine for renewal notices jamming, 
the furnace out, the plumbing frozen, the 
offset press on its last legs, and other normal 
catastrophies. 

Your Club 

The club code and theory classes probab¬ 
ly need a lot more customers to keep busy. 
Where to get them? The obvious place is the 
local high school. You can interest fellows 
in joining the club and learning about ama¬ 
teur radio by inviting them to come to your 
club meetings. Have one of your club mem¬ 
bers in the school put meeting notices on the 
school bulletin board asking all interested to 
come out to a club meeting and learn more 
about amateur radio. And don’t forget to 
offer refreshments. 

Not all CB’ers are bad people and you 
might do well to get the club members who 
have CB rigs to check the channels for good 
prospects to come to club meetings. 

Once you have interested newcomers in 
coming to your club meetings you must do 
all you can to make them welcome and make 
arrangements for them to quickly get to 
know more about our hobby. Have members 
with good stations invite them over for a 
demonstration. Show them some phone DX 
work, some VHF, and perhaps some RTTY. 
Let them see some of the gadgets that your 
members have built. 

Once your club gets into the swing of in¬ 
teresting new blood into our hobby, more 
and more ways will develop for getting inter¬ 
est stirred up. Pass along the ideas through 
the pages of 73 so everyone can benefit. 

.W2NSD/1 
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WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 

303 West Crescent Avenue 
Allandale, New Jersey 07401 

ANTENNAS • TOWERS • ROTORS 
NEW • USED • SURPLUS 

Hy-Gain Mosley CDR Newtronics 
Tristao Kreco 

Mylar rope insulators Coax baluns 
One-piece to Complete Antenna 
Systems 

Also Deal in Surplus— 

Write for latest list 

ANTENNA MART 

BOX 7 

RIPPEY, IOWA 50235 



,L - k 


radio amateur 


Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25C for 
mailing in U.S., Possessions 
These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 50C). 


GET YOUR NEW 
ISSUE NOW! 


Over 283,000 QTHs 
in the U.S. edition 

$6.95 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 


WRITE FOR 
FREE 

BROCHUREI 


AO 10 AMATEUR 



llkiaok 


INC. 


OOI 

Dept. B,4844 W. Fullerton Ave. 
Chicago, III. 60639 


Rules for the 1969 I.A.R.C. 

Propagation Research Competition 

(A DX Contest with a Purpose) 

CONTEST PERIODS: This year the contest will 
be run in two sections. CW/RTTY from 0001 GMT 
01 March to 2400 GMT 16 March. Phone from 
0001 GMT 29 March to 2400 GMT 13 April. 
OBJECTIVE: Work as many stations in as many 
different CPR Zones as possible. Countries do not 
count. Work your own Zone only once for Zone 
credit. 

BANDS: All bands, 1.7 through 30 MHz. 
EXCHANGE: RS or RST report plus your CPR 
Zone number. 

DUPLICATE QSO’S: You may work the same sta¬ 
tion as often and for as long as you wish. When a 
single QSO exceeds 6 minutes a new log entry shall 
be made for each 6 minutes or part thereof. 
LOGGING: Use GMT only. QSO’s may be made 
with stations not in the contest if all necessary in¬ 
formation is logged. 

SCORING: 1 point for each QSO except in your 
own Zone. Multiplier 1 for each Zone on each 
band, including your own Zone. Total score is the 
sum of all contacts multiplied by the total Zones 
for all bands. 

CLASSES: Single operator-single band; Single op¬ 
erator-all band; Multi-operator-all band; RTTY- 
all band; Mobile-all band; All events-all band. 
AWARDS: Winners in each category will receive a 
suitable certificate or other award. All entries of 
100 or more valid QSO’s will receive a CPR Cer¬ 
tificate. 

Logs and summary sheets may be obtained 
from IARC, Box 6, 1211 Geneva 20, Switzerland, 
or from L’ Rundlett, 2001 Eye NW, Washington 
DC 20006. Logs must be posted by 1 June 1969 
to Mr. Rundlett. 

Linear Systems Acquires SBE 

Linear Systems, Inc., of Watsonville, Cal¬ 
ifornia, well known in amateur radio for its’ 
“Century” and “Commander” mobile power 
supplies, has recently acquired the SBE ama¬ 
teur transceiver line. The acquisition of SBE 
is in line with the company’s objective of be¬ 
coming a principal factor in the amateur 
market. An improved version of one of the 
foremost products in the line, the SB-34 
transceiver, will be available in early 1969. 
Linear Systems intends to introduce other 
new transceivers, power supplies and acces¬ 
sories for the amateur market during the 
coming year, however the SB-34 will contin¬ 
ue to be an important part of the line for a 
considerable time to come. 


RAGS HAMFEST MARCH 29TH 

The Radio Amateurs of Greater Syracuse an¬ 
nual hamfest will be Saturday, March 29th, at the 
Song Mountain Ski Center near Tully. 10AM ’till 
9PM; flea market, contests, tech talks, snacks, 
plus buffet dinner and main speaker. Come and 
have fun! 


80 


73 MAGAZINE 









TOROID CORES 

Red "E" Cores-500 kHz 


♦o 30 MHz- 

# 

n = 10 

OP 

ID 

H 

EACH 

T-200-2 

2.00" 

1.25" 

.55" 

$3.00 

T-94-2 

.94 

.56 

.31 

.75 

T-80-2 

.80 

.50 

.25 

.60 

T-68-2 

.68 

.37 

.19 

.50 

T-50-2 

.50 

.30 

.19 

.45 

T-37-2 

.37 

.21 

.12 

.40 

T-25-2 

.25 

.12 

.09 

.30 

T-12-2 

.125 

.06 

.05 

.25 

Yellow "SP" 
♦o 90 MHz- 
T-94-6 

Cores-10 MHz 
v. - 8 

.94 .56 

.31 

.95 

T-80-6 

.80 

.50 

.25 

.80 

T-68-6 

.68 

.37 

.19 

.65 

T-50-6 

.50 

.30 

.19 

.50 

T-25-6 

.25 

.12 

.09 

.35 

T-12-6 

.125 

.06 

.05 

.25 

Black "W" Cores-30 MHz 
♦o 200 MHz- = 7 
T-50-10 .50 

.30 

.19 

.60 

T-37-10 

.37 

.21 

.12 

.45 

T-25-10 

.25 

.12 

.09 

.40 

T-I2-I0 

.125 

.06 

.05 

.25 


FERRITE BEADS: .125" x .125", n = 900. Wtth Spec 
Sheet S Application Notes Pkg of 12, $2.00 
KILOWATT TOROID BALUN KIT: Still only $5.00 


EXPERIMENTER'S 2 CORE TOROID KIT-Thls famous 
kit contains cores, wire, and charts so that you can 
make your own high O modern inductors for hun¬ 
dreds of practical applications.: $1.50 

MINIMUM ORDER: $1.00 
Please Add 25* per order 
for Packing & Shipping 

AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif. 91607 


THE DURA TOWER 

Designed specifically 
for the Radio Amateur 

• 60, 70, and 80 Foot Tiltover Towers 

• 30, 40, and 50 Foot Tiltup Towers 

• No guys—All Models Self Supporting 

• All Welded Construction Using 55,000 
PSI Heavy Wall Steel Tubing 

• The Dura Tower Will Support Any 
Quad or Tri Band Beam and SURVIVE 
An 85 MPH Wind 

• Erection Aids Will be Loaned Free 
of Charge 

• Financing Now Available 

For More Information on this low cost, 
high quality tower write 


DURA TOWER SALES 

Box 322, Angola, Indiana 46703 
Phone 219 665-2901 Eves Only 


Testing The 
Minilab 


Since we, as amateurs, are supposed to 
be able to make reasonable repairs on our 
equipment by ourselves, it behooved us to 
have enough test equipment on hand to 
find out what has gone wrong when disaster 
strikes. This can lead to a whole workbench 
full of expensive gear if it gets out of hand. 

A recent ad in 73 for The Minilab seemed 
worthy of investigation. When our unit ar¬ 
rived for test we found that it was the usual 
VOM size, but that it had a printed cir¬ 
cuit board and solid state circuits which 
made it not only a fine volt-ohmmeter, but al¬ 
so an rf field strength meter, an rf signal gen¬ 
erator, an af signal generator and a sub¬ 
stitution box for resistors and capacitors. 

The af generator makes it possible to 
check out any audio circuit quickly, whether 
it be in a transistor radio, the transmitter 
speech equipment, a hi-fi amplifier or pre¬ 
amp, or a commercial sound system. The 
rf generator is tuned to 455 kHz and per¬ 
mits checking out the i-f system of most 
receivers. This oscillator can be retuned to 
500 kHz if desired. This also is useful in 
providing a bfo injection for receivers which 
lack this function and will make even the 
little transistor short wave receivers capable 
of tuning in sideband signals or cw for 
you. The stability of some of these units 
can be something else though. 

Once you think you’ve located a faulty 
part it is invaluable to be able to switch 
in a sample replacement to see if it makes 
the circuit work right. The Minilab has these 
substitution components built in. 

Checking out a transmitter? Between the 
af generator and the rf field strength meter 
you can get a good idea of what is going 
on. There is a 9v battery output for testing 
transistor gear. 

The Minilab is extremely well built. It 
uses a standard 9v transistor battery for 
powering the solid state circuits and two 
pencil light batteries for the ohmmeter func¬ 
tion. The price of $25 seems quite reasonable 
for a package like this. Quite reasonable. 
Available from DGP. Box 431, Jaffrev, N.H. 
03452. 
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NEW PRODUCTS 



Allied Solid-State Receiver 

This Allied Receiver, model A-2515, is de¬ 
signed for use by Short Wave listeners as 
Hams. The 5-Band AM/CW/SSB unit, fea¬ 
turing advanced solid-state circuitry, tunes 
.all Amateur bands from 8C" to 10 meters, 
international short wave, aircraft, marine 
and other short wave broadcasts and the 
standard AM broadcast band. Bands cov¬ 
ered are 150-400 KHz, 500-1600 KHz, 
1.6-4.8 MHz, 4.8-14.5 MHz and 10.5-30 
MHz. 

Of the 24 semiconductors in the circuit, 
two are Field Effect Transistors in the RF 
stage to provide exceptional sensitivity and 
low noise level. Four mechanical filters are 
used for sharp station separation; noise 
limiter and automatic volume control re¬ 
duce noise, blasting and fading. Built-in 
variable BFO and Product Detector give 
clear reception of code and single side¬ 
band. Visual tuning is made easy with an 
illuminated S-meter. The illuminated slide- 
rule dial has calibrated band-spread for 80- 
10 meter Ham bands. 

Other features are a push-pull audio stage 
with thermistor for low distortion, receiver 
muting connections and a headphone jack 
for private listening. Equipped with dual 
power supplies, 117VAC and 12 VDC, the 
receiver can be operated from house cur¬ 
rent, cars, boats, trailers and at camp sites. 
Price of the receiver is $99.95. A separate 
speaker is priced at S9.95. Allied Radio 
Corporation, 100 N. Western Ave., Chicago, 
111. 60680. 



New 4-400A! 

Amperex has stolen the lead on the in¬ 
dustry with their new model of the popular 
4-400A tube. There are two big improve¬ 
ments in this new tube. First is the new 
mesh cathode which is not only significantly 
stronger than the older cathodes, but elimin¬ 
ates noise caused by vibration and reduces 
hum to better than -60 dB. Second is the 
anode made out of graphite instead of sheet 
tantalum. The high thermal capacity of gra¬ 
phite virtually eliminates any possibility of 
damage to the tube due to temporary over¬ 
load. Tantalum-sheet anodes are easily dam¬ 
aged by local overheating. 

The glass base model of this tube is the 
7527A and the metal shell base tube is the 
8438A. Both have the Amperex sintered 
glass base for strength and better heat distri¬ 
buting characteristics. Write Amperex, Pro¬ 
fessional Tube Div., Hicksville, NY 11802 
for complete data. Please mention 73. 


K3QDD Receives Scholarship 
Twenty-one amateur radio clubs in the 
Washington-Baltimore-Northern Virginia area 
have provided funds to the Foundation For 
Amateur Radio, Inc., for a $500 scholarship 
award. Richard Tavin, K3QDD, was awarded 
the John W. Gore Memorial Scholarship on 
the basis of his amateur radio activities and 
his high scholarship standing at MIT. Most 
laudable. 
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New Books 

Semiconductors: From A to Z by Dahlen. 
Published by TAB jit $4.95 paper and $7.95 
cloth bound. 272 pages, over 300 illustra¬ 
tions. Here it is, theory and practical appli¬ 
cation of every known type of semiconduc¬ 
tor. right on up through Integrated Circuits. 
Covers diodes, FET's, MOSFET’s, tunnel di¬ 
odes, varicaps, photo-FET’s, light sensitive 
and emissive devices, unijunctions, field-eff¬ 
ect diodes, SCR and zener diodes, etc. Writ¬ 
ten for the average ham rather than the en¬ 
gineer. TAB Books, Blue Ridge Summit, PA. 

Handbook of Transistors, Semiconductors, 
Instruments and Microelectronics, Thomas. 
Published by Prentice-Hall, Englewood Cliffs 
NJ at S20 in cloth. This is more for the en¬ 
gineer, the circuit designer or the laboratory 
technician. It is a practical guide to semicon¬ 
ductor operation, formation, ratings, charac¬ 
teristics, circuitry and applications. If you 
work with semiconductors this book is im¬ 
portant to you. 

There are 62 specific symptoms of trou¬ 
ble in a TV set, 14 color, 44 monochrome, 
and 4 sound. The TV Servicing Guidebook: 
Problems & Solutions, by Art Margolis, pub¬ 
lished by TAB Books, Blue Ridge Summit, 
Pa., at $3.95 in paperback and $6.95 in hard 
cover, describes 30 separate trouble-shooting 
approaches which those 62 symptoms call 
for. Service TV sets quickly, eliminate waste 
motion, cut trouble-shooting time to the 
bone. This is a practical how-to-do-it book, 
lavishly illustrated. 176 pages and over 100 
illustrations. 

104 Ham Radio Projects for Novice & 
Technician by Bert Simon, W2UUN, pub¬ 
lished by TAB Books, Blue Ridge Summit, 
Pa., at $3.95 paperbound and $6.95 hard¬ 
bound. These are, for the most part, rela¬ 
tively simple circuits that will not strain the 
junk box severely. There are projects for 
80, 40, 15, 6 and 2 meters, as well as UHF 
projects for 220, 432 and 1296 MHz. There 
are antenna projects, audio circuits, CW, pre¬ 
amps, preselectors, converters, and plenty of 
accessories. If you like to build or even 
think you would like to build, then this 
book will keep you busy for a long time. 


73 BINDERS 

Are your magazines falling down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 


Ref lactometer SWR Bridge w/Matar, 30 tOOOmc EX 8.50 
TD123/GKA4 Demultiplexer w/132 tubes boxed NEW 27,50 
TS717A/APG26 Test Set for APG26, complete NEW 65.00 
8C733F 108-1 lOmc Converts to Soteflite Recvr EX 8.75 
R316A/ARR26 14 Tube 162 174mc AM/FMRecvr LN 17.50 
C610 Control Box w/4 Tubes for R3 16A Recvrs .EX 4.50 

C18 A R C. Type 12 Equipment Control Box NEW 3/2.00 

Weston Motor Model 843. Type 5, 500 0 500 ue E X 3 75 
T465/ALT7 200W Xmittr 168 352mc w/2 6161's EX 19.50 
T465 Schematic pp 1.00 ..Complete Manual pp 6.50 

TCS12 Xmirtr/Recvr Control Box with Speaker EX 6 75 

Jones No 574.23 Mitrometch Double Coupler EX 12.50 
C1457 Control Box for R550/ARR40 Receiver LN 1.75 

C760B. A Control Box for ARN14B&C Receivers LN 2.75 

C45 Control Box for ARC 1, 4 & 12 Equipment EX 3/2.00 

6161 Tube w/Connectors 100 Wetts to 1200mc EX 6.75 

R101A/ARN6 100 1750kc Receiver, Four Bends EX 27.50 
ID91B/ARN6 4" Nevigetors Bearing Indicator EX 7 50 

AS313B/ARN6 Station Seeking Loop, 100 1750ke EX 4 75 
ID169C/APN12 3JP1 CRT Scope. Coax Swt. NEW 14 50 
PP336 Mam Power Supply for APR9 Receiver EX 16 50 
PP337/APR9 Klystron Supply for TN130, TN 131 EX 10.50 
ID226 Panoramic Indicator for APR9 Receiver EX 14.50 

Scope Xformer I950<®3ma 5 Fil Windings 60cy UN 4.75 

SA325/U Coaxial Switch SP4T 28VDC Motor EX 4.75 
Adaptor Cable PL259 to BNC Panel Socket LN 3/1,75 
Fiberglass Insulating Rod V* Die by 7V' Long EX 5/1.00 

OHMITE Z-50 Radio Frequency Choke . EX 6/1.00 

Rt. Angle Drive w/Gears. Universal,*4" Shafts EX 2/2.50 
Feed-thru Capacitors 15 on Panel....Three Panels /1.00 

BNC (UG29Q/U) Coaxial Panel Sockets ........._ EX 8/1.00 

Coax 6" long w/BNC (UG260A/U) Plug each end E X 5/1.00 

Coax 8“ w/1 BNC Plug & 1 BNC Panel Socket EX 4/1.00 
Schematics R45/ARR7, R105/ARR15, R316/ 

ARR26. R5/ARN7, R101A/ARN6. RT58/ARC 

12. ID226/APR9 pp ..... Ea 1.00 

E r * UAYnEKI Bo* 294, Boy Saint Louis, 

. G. nAIUCN Mississippi 39520. 

Prices: FOB Bay Saint Louis. Terms: Net, Cash. 



25KC MARKS! 

Locate New Sub-Bandsl 

Accurately! Four wires connect IC-3 Divider to your 100KC calibrator to 
give 25KC marks. Circuit board 1*4" x I Vi". Specify supply voltage 
— 3-300DC, 10 ma. (lowest is best.) Send for IC-3, S7.25 postpaid. 


PAXITRONIX INC. BOX 1038 (B) Boulder, Colo. 80302 


'EM” - NAVY FREQUENCY METER 
less Calibration Book $24.95 
Send for catalog No. 145 



What's with UFO's ? 

Check in the UFO NET 

on 14,300 kc 
WEDNESDAY NIGHTS at 9 pm EST' 



HAMVENTI0N 

Dayton Amateur Radio 
Associatioa 

Dept. S Box 44 
Dayton.Ohio 454-05 
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CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use. The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev¬ 
el meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great _ 
for recording DX contacts, friends, at tne movies, 
parties, unusual accents, etc. Use like a camera. 
Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALEN DAR CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 
numbers. Set this on GMT 
and never make a mistake 
again on logging time or date. 8x314x3%, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 
12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1% lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with S60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Vour name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 




.. ■ 




Send order to: 

REDLINE Co. Box 431, Jaffrey NH 03452 


Tape recorder 
24 Hour clock 
Travel clock radio 


Digital clock radio 
12 Hour digital clock 
Desk name plate 


Name. 


Address. 
City_ 


I State. 


.Zip. 


Transistor Circuit Guidebook 

Bad luck? Thirteen headings and up to 21 
circuits per heading hardly qualifies as bad 
luck. More likely it is good luck for the 
purchaser, since anybody purchasing this 
book should find interesting material in it. 

The circuits are supplied as schematics 
with parts lists and accompanying text. 
Their complexity ranges from a simple “rf 
Booster” circuit to complete systems for radio 
reception, hi-fi or counting and control pur¬ 
poses. Many of the entries are based upon 
manufacturer’s literature showing applica¬ 
tions for recent solid-state products. 

Very complete information is included 
with some of the circuits, but others will 
require a bit of research before construction. 
Many of the circuits appear instantly adapt¬ 
able to new projects. Ideas may be generated 
by looking, for instance, at schematics for 
50 and 100 watt transistor rf amplifiers, 
an FM tuner front end circuit which could 
be adapted to six or 2-meter operation, an 
IC IF amplifier, or a common-base dip 
oscillator. 

The intergrated-circuits application sche¬ 
matics (there are several of these) include 
a remote-control system, a low-noise ampli¬ 
fier, and three counter circuits. A decimal 
counter uses four bistables and ten NOR 
gates, but some ingenuity or careful reading 
may be needed to choose the appropriate 
IC’s for this one. 

A total of 104 circuits are presented in 
this handy 224 page book. Tab’ #470 Tran¬ 
sistor Circuit Guidebook is available at your 
dealer’s or from TAB Books, Blue Ridge Sum¬ 
mit, Pa. 17214. Price is $6.95 hardbound or 
$4.95 in paperback. 


Electronic Circuit Design 

Modern Electronic Circuit Design, by James 
D. Long. 284 pages; 170 illustrations. 
McGraw-Hill, $12.50. 

Something very interesting is happening 
in electronics. The business is getting very 
complicated, and so is the hobby, but modern 
writers are finding better ways to present 
the subject. One change appearing in recent 
years is the development of approaches to 
the subject that are intermediate in diffi- 
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culty between the no-math elementary ap¬ 
proach (almost useless to anybody working 
at a level above that of wire-man) and the 
thorough-going network- and systems-analy- 
sis engineering approach. 

Here is an example of this trend. The 
first real-circuit problem appears on page 3, 
and after two additional chapters of intro¬ 
ductory material your attention is brought 
to one of the most basic facts of practical 
design: the behavior of real components. 
How are they different from their ideal 
counterparts? In many ways: parasitic prop¬ 
erties, humidity effects, ageing, for instance. 
One valuable but not very obvious example 
is the difference between tolerance and sta¬ 
bility of a capacitor. 

Later chapters deal with equivalent cir¬ 
cuits, transistor limitations, operating-point 
stabilization (a vitally important matter, if 
the circuit is to be reliable), and finally 
amplifiers and switching circuits. 

Long’s approach requires less math than 
good technicians are expected to under¬ 
stand, and the book contains many worked 
problems chosen to resemble real design 
problems. If you are feeling frustrated by 
experiences with circuits you’ve picked out 
of a book, or would like to work up some¬ 
thing that’s really your own development 
(and this is easier than you may believe) 
this book deserves your attention. 


Test Instrument Projects 

101 Easy est Instrument Projects, by R. 
Brown & W. Kneitel. From H. W. Sams & 
Co., 1968. $3.95 in paperback. 

If you are interested in simple test instru¬ 
ment projects, here are a hundred and one 
suggestions complete with three handy sub¬ 
stitution and color code tables. 

Their complexity ranges from a simple 
batterv-and-lamp continuity tester or a very 
basic signal tracer circuit through a more 
elaborate transistor checker and some power 
supplies to a metal locator, several test oscil¬ 
lators, and frequency calibrator circuits. 

The projects listed in this book really are 
easy. All are simple, and additional data 
provided by the authors includes some hints 
and suggestions on parts substitutions. 


Announcing another 

S exciting"FIRST” 

...SOLID-STATE 
TV MODULES! 

BUILD AVIDICON TV CAMERA IN A JIFFY!! 
PREVIOUS TV KNOWLEDGE NOT REQUIRED. 

• Totally encapsulated for trouble-free operation. 

• Compact size; x 2^** x 1" approx. 3 oz. average weight. 

• Each module replaces entire camera section...i.e., complete 
video amplifier, vertical sweep, horiz. sweep, RF osc., etc. 

• Perfect for amateurs, experimenters, students, industry, etc. 

• Assemble complete camera in a few hours! Only 5 modules 
required. Designed to work w,th standard 1" vidicons and 
focus-deflection kits. 

• Each module complete with ook up instructions. Fully 
guaranteed 90 days from date of purchase! 

• Build completely modularized camera or replace trouble 

sections of existing cameras with as many modules as needed. 

Video module - $20 Vert, module - $15 Horiz. module - $15 
RF Osc. module - $10 HV module - $10 

Send for complete details on these new vidicon camera modules 
plus our latest catalog fully describing our extensive line of TV 
camera kits, plans, coil kits, vidicons, lenses, etc. It's FREE. 

ATV Research 

13TH t BROADWAY, NORTH DAKOTA CITY, NEBR. 68731 


2 Element 

QUAD 

FOR 10 • 15 - 20 

The JOG A QUAD'* is rated at t KW AM and 2 
KW P E P SSB Features a single feed line Enjoy 
maximum forward gain and very low SWR over the 
full bandwidth The unique shape allows proper 
element spacing for all bands. It is easy to assemble 
and resists winds up to 100 MPH. It's light weight 
with only a 4‘ 6” boorn length. A brochure with 
further information is free for the asking. 



PRODUCTOS 


JOGA 


CALLE 50 X 45 NUM. 431 
MERIDA. YUC., MEX. 




Postpaid 


Electronic Keyer and Monitor 

+Transistorized; relay output. 

+ Key built-in; wired, ready to operate. 
+Continuously variable speeds 5-50 WPM. 
+Penlight cells or 6V external source. 

+ Key contacts adjustable. 

+Push switch on back, automatic or semi-auto¬ 
matic operation. 

+ Dot-space ratio adjustable. 

4-Variable tone control on monitor. 

+ Keyer 3’/.x5y.x1%. Weight 2 lbs. 
-•-Unconditional one year guarantee. 

W6PHA - GLOBAL IMPORT CO. 

BOX 246, EL TORO, CALIF. 92630 












Variable capacitors with ranges 
from 3-19 pf through 10-365 pf 

All models in stock for immediate delivery 
— 1, 2 and 3 sections... PC board and 
chassis mounting types ... direct and 6:1 
turning ratios. Prices from $2.31-$9.75. 

Write for full line catalog. 

J.W. MILLER COMPANY 

5917 So. Main St. • Los Angeles, Calif. 90003 

AVAILABLE NATIONWIDE FROM 
DISTRIBUTORS AND MAIL ORDER HOUSES 



BACK ISSUE GUNSMOKE ! 

30, count ’em 30, stupendous tremendous 
(more handbooks than magazines) fascinat¬ 
ing enormous devastating incredibly ener¬ 
vating back issues of 73. 

ONLY $5.00 

postpaid worldwide 

Yes...yes...yes...here is a 

g olden opportunity to 
low your mind on 30 
back issues of 73. You 
send us $5 in negotiable 
securities, cash or check 
and we will send you an 
unbelievable miscellany 
of thirty different (all 
different) back issues, 
ail from the 1960-1966 
era. These are all rare 
collectors items. Every 
one could likely be wo¬ 
rth a fortune to you. Who knows, you might 
even find a rare January 1961 in this pilel We 
don't even know what is in these packages. To 
keep costs down we have had these magazines 
packed into sloppy bundles by the Chimps 
from Benson's Wild Animal Farm (nearby). 
Watch out for banana skins. —If you want 
specific issues of 73 they are available at the 
low low (high) price of $1 each. Unless we 
don't have them, in which case the price is 
higher. —How about sending a bundle to a DX 
friend? Back issues of 73 are worth their weight 
in unicorn dung in most countries. —Money 
received without a shipping address will be used 
for beer. 

73 Magazine Peterborough NH 03458 



FM Receivers 

Frequency Modulation Receivers, by A. B. 
Cook and A. A. Liff. Prentice-Hall Inc., 1968. 

This 527 page book is a thoroughgoing 
discussion of wide-band FM circuit technol¬ 
ogy. It is based upon an unusually small 
math background, not including any calcu¬ 
lus, which will make it accessible to many 
radio amateurs and to service workers in¬ 
terested in this key part of the commercial 
electronics field. Wideband FM is a very 
effective system for conveying speech and 
similar signals, and after looking at this 
book I begin to see some of the reasons 
for its good reputation. 

Most of these appear in the first three 
chapters of the book. These are, respectively, 
“Introduction,” “Interference,” and “Noise.” 
Following this opening the writers proceed 
to discuss, one part at a time, the basic 
circuit sections common to all FM receivers 
(good designs are invariably superhets, but 
there is some variety of FM detector cir¬ 
cuits ). The last three chapters deal with tun¬ 
ing indicators, some miscellaneous topics, 
and with stereophonic broadcasting. Cover¬ 
age of all topics is quite complete. 

If you are interested in wideband FM 
for communications purposes, as a hobby, 
or if it plays a part in your career, this 
book certainly deserves your interest. 


Bench-Tested Communications Projects 

What is the difference between a bench- 
tested communications project and another 
project that is not bench-tested? Maybe it 
is in the excellent photography, or perhaps 
in this book’s good choice of subjects that 
are interesting, useful and not too hard to 
build. That is a rather hard mix to achieve, 
in real life. 

The book is broken into four general sec¬ 
tions: Experimenters’ Delights, a set of six 
assorted circuits of general interest; Com¬ 
munications Capers, several projects interest¬ 
ing to hams and to CB’ers; Better Listening 
six circuits useful to anybody who is listen¬ 
ing on the ham or shortwave bands, and 
Workbench Wonders, three test circuits and 
some good suggestions on using subassembly 
construction when making up new gear. 

All the circuits described in this book 
have been published previously, and its edi¬ 
tor, Julian Sienkiewicz of Radio-TV Experi- 
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menter and Elementary Electronics, has per¬ 
sonally worked with them. This complete 
collection of construction articles is available 
from the Hayden Book Co., Inc., 116 West 
Fourteenth St., New York, N.Y. 10011 and 
is very reasonably priced at .$3.25. Ask for 
their book #0788, Bench-Tested Communi¬ 
cations Projects. 


Data Book 

Data Book for Electronic Technicians and 
Engineers, by John Lenk. From Prentice- 
Hall, $7.25. 

If you are working in electronics, or have 
more than a passing interest in designing 
and building your own circuits, you might 
examine a copy of this book. Its writer has 
tried to sort out from all the thousands of 
possibly interesting or useful facts, charts, 
tables, and equations, the ones that are 
basic or specially interesting. He doesn’t 
claim to meet all requirements, but has 
tried to supply a generally useful collection. 
I would say he has succeeded. 

Chapter 1 is a review of the appropriate 
mathematics. It is not difficult mathematics, 
and the pages are not cramped full of tightly 
packed little bits of information. Following 
this are sections on passive circuits, and 
the components used in passive circuits. One 
chapter goes to AC concepts, another to 
antenna and transmission line data. Vacuum 
tubes are covered well, but transistors are 
hardly mentioned. There is a large appen¬ 
dix of tables, symbols, and some math func¬ 
tions. 

Placing equations and other data very 
close to diagrams representing the system 
described is a nice idea that could get more 
frequent application. There is an unusual 
amount of explanatory text in this book, 
and that is a successful variation, too from 
some common practice. 

The book is oriented to the needs of com¬ 
munications, rather than of industrial or 
control type circuit workers. 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned. input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor. 

• Operates on 6 to 15 volts DC, 5 to 15 Ma. 

*New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave„ Hollis, NY 11423 


Tell our advertisers 
you Saw it 
in 73 



GIANT 

ONLY $24.95 

Postpaid 


NUMBERS-24 HOUR DESK CLOCK 

Can be read from 15 feet in a dense fog. 
Available in Charcoal Grey, Coral Red, Light 
Blue, White or Brown. If you don't specify 
we will send one at random. They are all 
beautiful. 12 hour movement also available. 

REDLINE Co., Box 231, Jaffrey, NH-03452 
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THINKING 1296mc? 

The APX-6 converts into a 1215 - 1300 me 
Transmitter-Receiver. Get up there with the 
moon-bouncers! Uses cavity oscillator, 2C42 as 
xmtr, 2C46 local osc. IF 60 me. Size 13" x 
13" x 10", weight about 35 lbs. 

Used, ex condition, less tubes: $31.95 

THINKING fax 5* 

HAM-FAX is growing rapidlyrWhy not join in 
the fun? Or perhaps you’re interested in look¬ 
ing in on the weather satellites directly? The 
RD-92 facsimile recorder uses a direct stylus on 
specially-treated paper. Copy size is 12' x 18%". 
Wt 75 lbs. Complete with 250 sheets of paper. 
Used, excellent condition: $175.00 

THINKING RTTY 

Teletype Polar Relays. Type 255A (236 ohms) 
or 21 5 A (90 ohms). Please specify. $3.95 
Teletype Transmitting Distributor for perf tape. 
TT57/FG, Used, excellent condition. $32.50 

TOT RADIO* 
SHOP,,*. 




-138 WATER STREET, SO. NORWALK, CONN. 
■— TEL: 203-866-3557 - 



The Drake T-4XB offers many fine features . . . 
Solid state linear permeability tuned VFO with 
1 ke read out and 100 cycle stability. 80 thru 
15 meters completely and 28.5-29.0 me of 10 
meters with crystals supplied. Transeeives with 
R-4, R-4A, or R-4B Receivers. VOX or PTT. 
Operates SSB/AM/CW. Conservative input 
power rating: SSB & AM-200 watts PEP, CW-200 
watts . . . Plus many other features . . . 


T-4XB Transmitter 
AC-4 AC Supply 


$449.00 

$99.95 


ALSO IN STOCK 

R-4B Receiver $430.00 

and other Drake accessories 

We also have a large selection of used 
equipment. Write for Latest Complete List 


RADIO 

BOX 893 CONCORD NH 03301 

FONE 603-225-3358 


Modern Electronic Troubleshooting 

Would you like a really complete book 
on troubleshooting electronic circuits? A 
book which is written to be used? Probably 
most technicians and engineers who are 
working with electronics gear could use a 
look at this remarkably thorough book 
which manages to convey a lot of basically 
useful information without getting very theo¬ 
retical. It starts with some ideas about 
checking diodes and transistors, spends a 
chapter on printed circuits, another on ca¬ 
pacitors, and then goes into more general 
material. 

This includes TV circuits, of course, and 
transistor radios. Two-way mobile gear is 
well covered, too. Certain types of problems 
receive special attention, and the entire 
text is scope-oriented simply because the 
oscilloscope is an indispensable tool for any 
serious serviceman. Since not all workers 
can invest large sums in the modern trig¬ 
gered sweep scopes, one chapter describes 
the installation of a transistor circuit for 
conversion of any inexpensive repetitive- 
sweep scope to a triggered-sweep instru¬ 
ment. There are chapters on other items of 
test gear, as well, adding up to 23 chapters 
in all. The illustrations are very good. 

The price is $4.95 in paper but serious 
workers will probably prefer the $7.95 hard¬ 
cover edition, which will stand more use. This 
book is a Best Buy, ask for their book #474, 
Modern Electronic Troubleshooting, from 
TAB Books, Blue Ridge Summit, Pa. 17214. 
But before you send for it, check your local 
distributor’s shelves. 


Modern TV Waveform Analysis 

Should you be interested in TV servicing? 
Yes, and there are two good reasons. If 
there is any clear example of a complex 
technology appearing in people’s homes, it 
is TV circuits. Those who feel TV program¬ 
ming is deficient in value must agree the 
technology that brings it into the living room 
is a remarkable achievement. 

And another reason is that many ama¬ 
teurs are becoming interested in TV and 
TV-type transmissions. A study of the appro¬ 
priate theory, even a careful and complete 
study, cannot develop the familiarity that 
comes when you try to understand what hap¬ 
pens when the circuits do not work. This 













ham: 

v-o-m 

20,000 1 
OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name - _ 

QTH _ 

City_State_Zip- 

REDLINE - JAFFREY - NH - 03452 

ORDER TODAY 
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Ohms: 12K, 120K, 1.2M, 12M f)hll V 8 I 
dc mA: .05, 5, 50, 500 UIWLI 0 \ 
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dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/volt No taxe s anywhere Plus 90k shipping 


is the acid test. It sorts out the fellows who 
read one book so many times it’s engraved 
on the skull, from those who look around 
more generally and find out how the cir¬ 
cuits work. 

One good book for the serious TG worker 
is Modern TV Circuit & Waveform Analysis, 
by Stan Prentiss. Stan’s key idea is, what do 
you see if you look at the circuit with a 
good scope? Appropriate test gear is as¬ 
sumed throughout, which is a necessary as¬ 
sumption for the serious worker and a sim¬ 
plifying one for the man who is seeking a 
better background. 

Chapter 1 discusses the basic waveforms 
and the circuits in which these waveforms 
are observed. Eight following chapters dis¬ 
cuss the operation, adjustment and servicing 
of the basic circuit groups in TV sets. The 
color TV circuits should have received 
stronger emphasis in the Table of Contents 
since a quick glance could suggest the book 
does not treat this subject. Actually, it comes 
up in several chapters and Chapter 9, 
Chroma Circuits, is entirely devoted to this 
subject. 

And Chapter 10 discusses troubleshooting 
solid-state circuits. It starts with notes on 
circuit design and continues to sections on 
locating defective parts and general trouble¬ 
shooting procedures. Finally, several charts 
suggest approaches to common problems, 
and some schematics of solid-state TV sets 
are also included. 

Ask for TAB book $476, Modern TV Wave¬ 
form Analysis, at your local dealers’ or 
from Tab Books, Blue Ridge Summit, Pa. 
17214. 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 



24 PAGES crammed with 
Gov’t Surplus Electronic 
Gear—the Biggest Bargain 
Buys in America! It will 
pay you to 


SEND 25^ 

:op> 

Fir 


for your cojpy—Refunded 
with your First Order! 


BC-645 TRANSCEIVER. 15 tubes. 433 to 
500 Me. Easily adapted for 2 way voice or 
code on Ham, Mobile. Television Experimental 
and Citizens' Hands. With tubes, less power 
supply In factory carton. tie OB 

SPECIAL PACKAGE OFFER: BC-645 
Transceiver, Dynamotor and all accessories, 
including mountings. UHF Antenna Assemblies, 
control box, complete. BRAND NEW . 



S26.95 


AN/APR-4Y FM & AM RECEIVER 


High precision lab instrument, for monitoring and measuring 
frequency and relative signal strength. 38 to 4000 Me in 5 tun¬ 
ings ranges. For 110 V 60 cycle AC. Built-In power $00 SO 
supply. Original circuit diagram included. Checked 

nut. perfect. LIKE NEW ..... Ulf 

Ail Tuning Units Available for Above _ . 

SCR-274-N, ARC-5 COMMAND SET HQ! 

Excellent Used LikeNBrand 


$18.95.. 

.$16.50. 

.514 95 

ith T ubes 

.$ 6.95, ... 

.$ 6.95. 

.S1 7,95. 


. .$23 50 

...521.50.. 

.... $19.95. 
..$21 50 


Fr*guencyBanq# 

RECEIVERS Complete Wfth Tubes 

190 550 Kc. BC 453 

3 6 Me. .. BC 454 

6 9.1 Me.. BC 455 . 

1.5-3 Me..R-2S. 

TRANSMITTERS. Complete 

4-5.3 Me.SC-457.. 

5.3-7 Me.BC-458.. 

7-9.1 Me.BC 459 

2,1 3 Me.T 18... 

3- 4 Me. T 19...S1O.50 ...... 

BC-906 FREQ. METER. Cavity Type 145 !o 235 Me. Complete with an- 

TEDUC Ehher23% — bfPosi1 with Older, balance C.O.D.—6 r— 
I Enina Remittance in Full. Minimum Order $5.00. All ship¬ 
ments FOB. our warehouse. NYC. All merchandise subject to 
prior sale ami price change, 

G&G RADIO SUPPLY COMPANY 

77B Leonard St.. NYC 10013 -Ph.212-267-4605 
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Hoyden Books Catalog 

Where do all the good books come from? 
If you have been surprised by seeing a 
specially valuable book on somebody else’s 
shelf or offered by some distributor you do 
not visit very often, maybe you would like 
to find out more about what is available 
for your use. It could be very important, in 
fact, in today’s highly competitive world. If 
you have a catalog, then you can discover 
what to ask for. 

The Hayden Book Co’s catalog carries en¬ 
tries in twenty-seven different categories, 
and 15 of these could be interesting to an 
advancement minded electronics worker. 
Mathematics and mechanical technology, ra¬ 
dio operation, space technology, electronics, 
electronics servicing, and computer tech¬ 
nology are only a few of the headings you 
might look under, depending upon your in¬ 
terests and business needs. 

Each book listed in the catalog is de¬ 
scribed in the standard library style, and this 
is followed by a paragraph or more dis¬ 
cussing the subject matter you will find in 
the book. In smaller print, there is a fist 
of the chapters in the book. You can usually 
determine if the book will be useful to you, 
after a careful reading of this material. 

There are two indexes at the back of 
the catalog. One is a listing of the books by 
title, and the other a listing by author. For 
instance, a book by Pullen is probably worth 
investigating, if you are interested in cir¬ 
cuits. Looking on page 89, we find Hayden 
lists two of his books. 

Ask for the Hayden Books Catalog, avail¬ 
able from your dealer’s or from Hayden 
Book Co., Inc., 


DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$ I for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458. 


































HOWARD W. SAMS BOOKS for the amateur 


Advanced & Extra-Class Amateur License Handbook 

by Howard S. Pyle, W70E. Provides all the information 
you need to obtain your advanced—or extra-class 
license. Makes preparation for these top licenses far 
easier for present holders of lower licenses. Includes 
sample questions for each exam. 192 pages. 

20649, only .$3.95 

General-Class Amateur License Handbook 

by Howard S. Pyle, W70E. A complete guide, including 
typical FCC test questions and answers, to help you 
prepare for the Technician, Conditional, or General- 
Class radio exam. 144 pages. 20639, only .$3.25 

Building Your Amateur Radio Novice Station 

by Howard S. Pyle, W70E. Provides complete, easy-to- 
follow construction details for building an Inexpensive 
transmitter and receiver, plus several valuable acces¬ 
sory items, for Novice or General Class operation. 128 
pages. 20050, only .$3.75 

International Code Training System 

by International Teaching Systems, Inc. Special pro¬ 
grammed charts and 33%-rpm recordings help you re¬ 
ceive at 2-3 wpm in just a few minutes. You'll be receiv¬ 
ing and sending up to 22 wpm with less than an hour 
of recorded instruction. 96 pages; 6 record sides. 

20138, only .$7.50 


Famous Editors & Engineers Books 


I7TH EDITION OF THE FAMOUS 

Radio Handbook 

Tells how to design, build, and 
operate latest types of ama¬ 
teur transmitters, receivers, 
transceivers, and amplifiers. 

Provides extensive, simplified 
theory on practically every 
phase of radio. All original 
data, up-to-date, complete, 848 
EE-167, only . 

The VHF Amateur 

by Robert M. Brown, K2ZSQ/W9HBF. Completely up¬ 
dated handbook incorporating the finest material on 
vital vhf subjects from the rare back issues of the 
famous VHF Magazine, plus new data of great interest 
to both old and new vhf men. 160 pages. 

EE-65060, only .$4.50 

Commercial Radiotelephone License 
Q&A Study Guide 

by Woodrow Smith & Robert Welborn. Invaluable prep¬ 
aration for the exams. Questions cover first four ele¬ 
ments of the radiotelephone license exam. Answers 
are detailed and comprehensive. 272 pages. 

EE-031, only .$6.95 

Single Sideband: Theory and Practice 

by Harry D. Hooton, W6TYH. The one-source guide to 
ssb, covering origin and principles, derivation of ssb 
signals, carrier-suppression techniques, sideband se¬ 
lection, and a complete analysis of ssb equipment. 388 
pages. EE-350, only .$6.95 

Transistor Radio Handbook 

by Donald L. Stoner, W6TNS & Lester A. Earnshaw, 
ZL1AAX. Covers the use of transistorized communica¬ 
tions equipment for amateur and commercial applica¬ 
tions. Provides simplified theory, plus practical con¬ 
struction projects for solid-state equipment. 180 pages. 
EE-044, only .$5.00 

Amateur Radio Incentive Licensing Study Guide 

by Robert M. Brown, K2ZSQ/W9HBF and Tom Kneitel, 
K2AES. Fully explains the new incentive licensing 
which affects both newcomers and old-timers. Covers 
all the new FCC Regulations and band allocations. 
Includes sample exams for Novice, Technician, Con¬ 
ditional, and General-Class licensing. 160 pages. 
EE-050, only .$2.75 


Amateur Radio Construction Projects 

by Charles Caringella, W6NJV. Shows how to build 
novice transmitters, converters, all-band phone-cw 
transmitter, and others. Provides detailed, easy-to- 
follow building and operating instructions. 136 pages. 
20045, only .$3.25 

Ham Antenna Construction Projects (2nd Ed.) 

by J. A. Stanley. Practical guide to custom-building 
your own antennas; describes all types of arrays, in¬ 
stallation, tuning up and testing; shows you how to 
make the best use of antenna power. 160 pages. 

20654, only .$3.95 

101 Easy Ham Radio Projects 

by Robert M. Brown & Tom Kneitel. A selection of easy- 
to-build, inexpensive circuits for a variety of worthwhile 
ham devices. Provides brief descriptions, construction 
hints, diagrams, and parts lists; includes substitution 
guide appendix. 160 pages. 20674, only .$3.95 

Transistor Transmitters for the Amateur 

by Donald L. Stoner, W6TNS. Shows how to build solid- 
state crystal checker/calibrator, low-power cw xmitter 
and eight other transistorized projects. 128 pages. 

20450, only .$3.25 

Amateur Radio Antennas (2nd Ed.) 

by Harry D. Hooton, W6TYH. Provides full details on 
theory, design, construction, and application of anten¬ 
nas. Tells how to select the best antenna system for 
optimum performance. 176 pages. 20611, only _$3.95 

Practical Ham Radio Projects 

by Charles Caringella, W6NJV. Includes circuit dia¬ 
grams, parts lists, and detailed instructions for building 
12 unique and useful ham shack devices at the lowest 
possible cost (no item exceeds $50). 128 pages. 

20042, only .$2.95 

Transistorized Amateur Radio Projects 

by Charles Caringella, W6NJV. Presents a complete 
selection of transistorized ham radio construction 
projects for the beginner as well as advanced amateur. 
Includes several printed-circuit board projects and the 
negatives for etching them. 140 pages. 

20570, only .$3.50 

So You Want to Be a Ham (4th Ed.) 

by Robert Hertzberg, W2DJJ. Completely revised to in¬ 
clude information on the incentive licensing. This is the 
book to have to learn about amateur radio, ham equip¬ 
ment, operating procedures, and how to pass the FCC 
exam. 192 pages. 20607, only .$4.50 

ABC's of Ham Radio (3rd Ed.) 

by Howard S. Pyle, W70E. Enlarged and updated to in¬ 
clude all the study material required to obtain the 
novice-class license. Covers latest FCC regulations, 
including new incentive licensing provisions. 144 pages. 
20638, only .$2.95 

Amateur Radio Mobile Handbook 

by Charles Caringella, W6NJV. Provides complete 
information for going mobile. Explains circuitry and 
construction of commercially built mobile amateur 
equipment. Shows how to build mobile converters, trans¬ 
mitters, transceivers, and modulators, etc. 176 pages. 
20035, only .$3.50 
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Technical Aid Group 


Please refer any questions of a technical 
nature to one of the following members of 
73’s Technical Aid Group. These are dedi¬ 
cated amateurs who really want to be of 
help and do so without compensation. Be 
sure to state your problem clearly and en¬ 
close a S.A.S.E. for a reply. 

John Allen, KIFWF, high school student, 51 Pine 
Plain Road, Wellesley, Mass. 02181. HF and VHF 
antennas, VHF transmitters and converters, AM, SSB, 
product data, and surplus. 

Bert Littlehale, WAIFXS, 47 Cranston Drive, 
Groton, Conn. 06340. Novice transceivers, test 
equipment and homebrew projects gone wrong. 

Bob Groh WA2CKY, BSEE, 123 Anthony Street, 
Rochester, New York 14619. Specializes in VHF/UHF 
solid-state power amplifiers, but will be glad to make 
comments on any subject. 

G. H. Krauss, WA2GFP, BSEE, MSEE, 70-15 175 
Street, Flushing, New York I 1365. Will answer any 
questions, dc to microwave, state-of-the-art in all 
areas of communications circuit design, analysis and 
use. Offers help in TV, AM, SSB, novice transmitter 
and receivers, VHF antennas and converters, re¬ 
ceivers, semiconductors, test equipment, digital 
techniques and product data. 

Charles Marvin W8WEM, 3112 Lastmer Road, 
RFD #1, Rock Creek, Ohio 44084. Will help with 
any general amateur problems. 

Stix Borok WB2PFY, high school student, 209-25 
18 Avenue, Bayside, New York 11360. Novice help. 

Clyde Washburn K2SZC, I 170 Genesee Street, 
Building 3, Rochester, New York 1461 I, TV, AM, 
SSB, receivers, VHF converters semiconductors, test, 
general, product data. 

rtichard Tashner WB2TCC, high school student, 
163-34 21 Road, Whitestone, New York 11357. Gen¬ 
eral. 

J. J. Marold WB2TZK, Ol Division, USS Mansfield 
DD27B, FPO San Francisco, California 96601. Gen¬ 
eral. 

Ira Kavaler, WA2ZIR, BSEE, 671 East 78 Street, 
Brooklyn, New York 11236. SSB transmitting, color 
TV, computer programming and systems, digital, 
radio and remote control, rf transmission lines, di¬ 
pole design, audio amplifiers, linear and class C rf 
amplifiers. 


73 BINDERS 

Are your magazines falling down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 


Fred Moore, W3WZU, broadcast engineer, 4357 
Buckfield Terrace, Trevose, Pa. 19047. Novice trans¬ 
mitters and receivers, HF and VHF antennas, VHF 
converters, receivers, AM, SSB, semiconductors, mo¬ 
bile test equipment, general, product data, pulse 
techniques, radio astronomy, bio-medical electronics. 

Walter Simciak, W4HXP, BSEE, 1307 Baltimore 
Drive, Orlando, Florida 32810. AM, SSB, Novice 
transmitters and receivers, VHF converters, re¬ 
ceivers, semiconductors, mobile, test-equipment, gen¬ 
eral. 

James Venable K4YZE MS, LLB, LLM, 119 Yancey 
Drive, Marietta, Georgia. AM, SSB, novice gear, 
VHF, semiconductors, and test equipment. 

J. Bradley K6HPR/4, BSEE, 3011 Fairmont Street, 
Falls Church, Virginia 22042 General. 

Wayne Malone W4SRR BSEE, 8624 Sylvan Drive, 
Melbourne, Florida 32901. General. 

Bruce Creighton WA5JVL, 8704 Belfast Street, 
New Orleans, Louisiana 70118. Novice help and gen¬ 
eral questions. 

Douglas Jensen, W50G/K4DAD, BA/BS, 706 
Hwy 3 South, League City, Texas 77573. Digital 
techniques, digital and linear IC's and their applica¬ 
tions. 

Louis Frenzel W5TOM, BAS, 4822 Woodmont, 
Houston, Texas 77045. Electronic keyers, digital 
electronics, IC's commercial equipment and modifi¬ 
cations, novice problems, filters and selectivity, 
audio. 

George Daughters WB6AIG, BS, MS, 1613 Notre 
Dame Drive, Mountain View, California. Semicon¬ 
ductors, VHF converters, test equipment, general. 

Glen H. Chapin, W6GBL, 3701 Trieste Drive, 
Carlsbad, Calif. 92008. HF and VHF antennas, 
novice transmitters and receivers, VHF converters, 
semiconductors, receivers AM, SSB, general, surplus. 

Tom O'Hara W60RG, 10253 East Nadine Temple 
City, California 91780. ATV, VHF converters, semi¬ 
conductors, general questions. 

Steve Diamond WB6UOV, college student, Post 
Office Box 1684, Oakland, California 94604. Re¬ 
peaters and problems regarding legality of control 
methods. Also TV, novice transmitters and receivers, 
VHF antennas and converters, receivers, semicon¬ 
ductors, and product data. 

Orris Grefsheim WA6UYD, 1427 West Park, Lodi, 
California 95240. TV, HF antennas, SSB, VHF anten¬ 
nas and converters receivers, semiconductors, and 
general questions. 

Hugh Wells, W6WTU, BA, MA 1411 18th Street, 
Manhattan Beach, Calif. 90266. AM FM receivers, 
mobile test equipment, surplus, amateur repeaters, 
general. 

Carl Miller WA6ZHT, 621 St. Francis Drive, 
Petaluma, Calif. 94952. Double sideband. 

Howard Pyle W70E, 3434—7th Avenue, S.E., 
Mercer Island, Washington 98040. Novice help. 
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PFC Grady Sexton Jr. RAI1461755, WAIGTT/ 
DL4, Hedmstedt Spt. Detachment, APO New York 
09742. Help with current military gear, information 
from government Technical Manuals. 

Sgt. Michael Hoff WA8TLX, Box 571, 6937th 
Comm. Gp., APO New York 09665. Help with all 
types of RTTY both commercial and military. Also 
data techniques. Covers conversion of military 
RTTY equipment. 

Eduardo Noguera M. HKINL, EE. RE, Post Of¬ 
fice Box Aereo 774, Barranquilla, Columbia, South 
America, Antennas, transmission lines, past experi¬ 
ence in tropical radio communications and mainte¬ 
nance, HF antennas, AM, transmitters and receivers, 
VHF antennas, test equipment and general amateur 
problems. Can answer questions in Spanish or Eng¬ 
lish. 

D. E. Hausman, VE3BUE, 54 Walter Street, 
Kitchener, Ontario, Canada. Would like primarily 
to help Canadians get their licenses. Would be able 
to help with Novice transmitters and receivers. 

Frank M. Dick WA9JWL, 921 Isabelle Dr., Ander¬ 
son, Indiana 46013. Will answer queries on RTTY, 
HF antennas, VHF antennas, VHF converters, semi¬ 
conductors, mobile, general, and microwave. 

Gary De Palma, WA2GCV/9, P.O. Box 1205, 
Evanston, III., 60204. Help with AM, Novice trans¬ 
mitters and receivers, VHF converters, semiconduc¬ 
tors, test equipment, digital techniques and all gen¬ 
eral ham questions. 

Arthur J. Prutzman K3DTL, 31 Maplewood, Dallas, 
Pennsylvania 18612. All phases of ham radio. Can 
assist with procurement of parts, diagrams, etc. 

William G. Welsh W6DDB, 2814 Empire Ave., 
Burbank, Calif. 91504. Club licensing classes and 
Novice problems. 

Ralph J. Irace, Jr., WAIGEK, 4 Fox Ridge Lane, 
Avon, Conn. 06001. Help with Novice transmitters 
and receivers and novice theory. 

lota Tau Kappa Radio Fraternity W7YG, Multno¬ 
mah College, 1022 S.W. Salmon St., Portland, Ore¬ 
gon 97205. This group of radio amateurs will answer 
any technical questions in the field of electronics. 

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake¬ 
field Drive, Apt. 708, Alexandria, Va. 22307. Ama¬ 
teur TV, both conventional and slow scan. 


Roger Taylor K9ALD, BSEE, 2811 West Williams, 
Champaign, Illinois 61820. Antennas, transistors, 
general. 

Michael Burns Jr. K9KOI, 700 East Virginia 
Avenue, Peoria, Illinois 61603. AM, SSB, receivers, 
transmitters, digital techniques, novice help, general. 

Jim Jindrick WA9QYC, 801 Florence Avenue, 
Racine, Wisconsin 53402. Novice transmitters and 
receivers, general. 

John Perhay WA0DGW/WA0RVE, RR #4 
Owatonna, Minnesota 55060. AM, SSB, novice trans¬ 
mitters and receivers, HF receivers, VHF converters, 
semiconductors, mobile, product data, general. Has 
access to full specifications on almost all standard 
components presently catalogued by American man¬ 
ufacturers. 

Ronald King K80EY, Box 227, APO New York, 
New York 09240. AM, SSB, novice transmitters and 
receivers, HF receivers, RTTY, TV, test equipment, 
general. 

Charlie Marnin W8WEM, 3112 Latimer Road, 
RFD I, Rock Creek, Ohio 44084. General technical 
questions. 

Michael Winter DJ4GA/W8, MSEE, 718 Plum 
Street, Miamisburg, Ohio 45342. HF antennas, AM, 
SSB, novice gear, semiconductors. 

David D. Felt, WA0EYE, television engineer, 4406 
Center Street, Omaha, Nebraska 68105. Integrated 
circuits, transistors. SCR’s, audio and rf amplifiers, 
test equipment, television, AM, SSB, digital tech¬ 
niques, product data, surplus, general. 

Tom Goez K0GFM, Hq Co USAMAC, Avionics 
Division, APO New York, New York 09028. HF 
antennas, mobile, airborne communications equip¬ 
ment, particularly Collins and Bendix gear, AM, 
FM, or SSB—HF, VHF, UHF, general. 

Robert Scott, 3147 East Road, Grand Junction, 
Colorado 81501. Basic electronics, measurements. 


Does Math scare you? 

"Simplified Math for the Ham Shack" 
One of 73's books will make it easy. 
Order foday r only 50c. 



MOVING? 

Every day we get a handful of wrappers 
back from the post office with either a change 
of address on them or a note that the sub¬ 
scriber has moved and left no address. The 
magazines are thrown out and just the wrap¬ 
per returned. Please don't expect us to send 
you another copy if you forget to let us know 
about your new address. And remember that 
in this day of the extra rapid computer it 
takes six weeks to make an address change 
instead of the few days it used to when we 
worked slowly and by hand. 
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Surplus Conversions 


Hardly a week goes by without receiving 
many requests from readers asking where to 
find information regarding a particular piece 
of surplus gear they have picked up with¬ 
out a manual or any conversion information. 

In addition to the following literature, 
73'$ Index to Surplus should give all the in¬ 
formation as to where to find conversion for 
almost any surplus equipment. This handy 
reference is available from 73, Peterborough, 
N.H. 03458 for the modest sum of $1.50. 

Editors and Engineers 

Editors and Engineers, P.O. Box 68003, 
New Augusta, Indiana, have published three 
Surplus Radio Conversion Manuals by Even- 
son and Beach and the Surplus Handbook , 
Vol. I by W6NJV and W6NJE. Each costs 
$3. Here are the pieces of equipment covered 
in each manual: 

Surplus Radio Conversion Manual, Vol. I. 
BC-221, BC-342, BC-312, BC-348, BC-412, 
BC-645, BC-646, SCR-274 (BC-453A and 
BC-457A series), SCR-522, TBY, PE-103A, 
BC-1068A/116IA. 

Surplus Radio Conversion Manual, Vol. II. 
BC-454, AN/APS-13, BC-457, ARC-5, GO- 
9/TBW, BC-946B. BC-375, LM, TA-12B, 
AN/ART-13, AVT-112A, AM-26/AIC, ARB. 

Surplus Radio Conversion Manual. Vol. ITT" 
APN-1, APN-4, ARC-4, ARC-5. ART-13, 
BC-191, BC-312, BC-342, BC-348, BC-375, 
BC-442, BC-453, BC-455, BC-456-9, BC-603, 
BC-624, BC-696, BC-1066, BC-1253, CBY- 
5200, COL-43065, CRC-7, DM-34, DY-2, 
DY-8, FT-241A, MD-7/ARC-5, R-9/APN-4, 
R-28/ARC-5, RM-52-53, RT-19/ARC-4, RT- 
159, SCR-274N, SCR-508, SCR-522, SCR- 
528, SCR-538, T-15 to T-23/ARC-5, URC-4, 
WE701A. 

Surplus Handbook, Vol. I. This book, sub¬ 
titled, Receivers and Transceivers, is com¬ 
posed of schematics and pictures of the fol¬ 
lowing gear. It doesn’t give conversions. 
APN-1, APS-13, ARB, ARC-4, LF and VHF 
ARC-5, ARN-5, ARR-2, ASB-7, BC-222, BC- 
312, BC-314, BC-342, BC-344, BC-348, BC- 
603, BC-611, BC-624 (SCR-522), BC-652, 
BC-654, BC-659, BC-669, BC-683, BC-728, 
BC-745, BC-764, BC-779, BC-794, BC-923, 
BC-1000. BC-1004, BC-1066, BC-1206, BC- 


1306, BC-1335, BC-AR-231, CRC-7, DAK-3, 
GF-11, Mark II, MN-26, RAK-5, RAX, RAL- 
5, Super Pro, TBY, TCS, VT tube cross in¬ 
dex. 

CQ Handbook 

CQ has two handbooks on surplus out. 
They can be ordered from CQ, 14 Vander- 
venter Avenue, Port Washington, N.Y. The 
first book, the Surplus Schematics Handbook, 
by Ken Grayson W2HDM, costs $2.50, and 
contains schematics and short comments 
about this gear: APA-38, APN-1, APR-1, 
APR-2, APS-13, ARB, ARC-1, ARC-3, ARC- 

4. ARC-5, ARC-5 VHF, ARJ-ARK-ATJ, ARN- 
7, ARR-2, ART-13, ASB, AS-81-GR, ATK, 
BC-AR-231, BC-189, BC-191, BC-221, BC- 
312, BC-314. BC-342, BC-344, BC-348, BC- 
375, BC-438, BC-474A, BC-603. BC-610, 
BC-611, BC-620, BC-640, BC-645, BC-652, 
BC-653, BC-659, BC-683, BC-684, BC-728, 
BC-733, BC-745, BC-779, BC-794, BC-906, 
BC-969, BC-1000, BC-1004, BC-1023, BC- 
1206, BC-1335, BN, BP, C3, CRC-7, CRO- 
208, CRT-3, DAE, F3, GF-11, GO-9, GRR- 

5. 1-122, 1-177, 1-208, JT-350A, LM, Mark 

II, MD-7, MN-26. PRC-6, PRS-3, R-174, 
RAK, RAL, RAO-7, RAS, RAX, RBH, RBL, 
RBM, RBS, RC-56. RC-57, RDC, RDR, 
RDZ, RU-16, SCR-274, SCR-284, SCR-288, 
SCR-300, SCR-506, SCR-522, SCR-578, 

SCR-585, SCR-593, SCR-608, SCR-610, 

SCR-624, SCR-628, SPR-1, SPR-2, TBS, 
TBW, TBX, TBY, TCK, TCS, TG-34, TS- 
34/AP, TS-251/UP, VRC, WX-1. 

The other CQ book, the Surplus Conver¬ 
sion Handbook by Tom Kneitel K3FLL, ($3) 
contains conversion on these pieces of gear: 
ARC-1, ARC-3, ARC-4, ARC-5, ARC-36, 

ARC-49, ART-13, ATA, ATC-1, BC-191F, 
BC-224, BC-312, BC-314, BC-343, BC-344, 
BC-348, BC-375E, BC-453, BC-454, BC-455, 
BC-457A, BC-458A, BC-459A, BC-603, BC- 
604, BC-620, BC-624A, BC-625A, BC-659, 
BC-669, BC-683, BC-684, BC-696A, BC-779, 
BC-794, BC-946, BC-1004, BC-1068A, CBY- 
52232, PE-73, PE-103, R-129/U, RAX-1, 
SCR-177, SCR-188, SCR-193, SCR-274N, 

SCR-399, SCR-499, SCR-508, SCR-509, 

SCR-510, SCR-522, SCR-528, SCR-542, 

SCR-608, SCR-609, SCR-628. 
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Getting Your Extra 
Class License 

Part II — Amplifiers 


Almost every stage of any radio equip¬ 
ment contains an amplifier circuit of some 
sort. Understandably, the Extra Class exam¬ 
ination includes a number of questions de¬ 
signed to test your knowledge of amplifier 
theory and its application—and this month 
were going to concentrate on them. 

Specifically, the questions from the FCC 
study list which we’re going to examine in 
detail this time are: 

6. Why is there a practical limit to the 
number of stages that can be cascaded 
to amplify a signal? 

42. List Several advantages and disadvan¬ 
tages each for Class A, Class B, and Class 
C amplifier operation. 

66. How are grounded-grid amplifiers 
used in electronic circuits? List some ad¬ 
vantages and disadvantages of their use. 

73. What improper operating conditions 
are indicated by the upward or downward 
fluctuation of a Class A amplifier’s plate 
current when a signal voltage is applied 
to the grid? How can this be corrected? 

74. What improper operating conditions 
are indicated by grid current flow in a 
Class A amplifier? 

As usual, rather than approaching these 
official study questions directly, we’ll para¬ 
phrase them into several other questions of 
broader scope, in order to better cover the 
subject. 

The most basic of all questions that can 
be asked about amplifiers is “How Does 
An Amplifier Amplify?”—so let’s ask it as 
a starting point. From there, we’ll try to 
learn “Where Can An Amplifier Be Ground¬ 
ed?”, which should take care of all the 
various grounding methods for signal in¬ 
puts and outputs. Our third question will 
be “What Limits An Amplifier’s Useful¬ 
ness?”, and we’ll follow this up with a 
natural sequel, “How Can The Limits Be 
Stretched?” 


By the time we find the answers to these 
four questions, we may not be amplifier 
experts but we should certainly be able to 
handle any questions on amplifiers which 
may be on the Extra Class exam, as well 
as many which probably won’t be there. 

Ready? Let’s get started. 

How Does An Amplifier Amplify? Be¬ 
fore we can begin to find out how an ampli¬ 
fier amplifies, we must decide “What is 
amplification?” The answer may turn out 
to be a bit surprising. 

To “amplify” is to make larger or stronger 
—but even though a transformer may make 
an ac voltage larger than it was originally, 
a transformer is not an amplifier. 

As it happens, in electronics to “amplify” 
always means “to add power”. While the 
ordinary transformer may step up either 
voltage or current, it cannot add power to 
the signal. Even a perfect transformer can 
only put out the same amount of power that 
is fed into it. If the voltage is doubled, the 
current must be cut in half to meet this 
power requirement. Similarly, if the current 
is doubled, it can only be done by cutting 
the voltage in half. And no transformer is 
perfect. The best transformers still have 
at least some losses. This means that in 
any practical transformer, the power output 
is always less than that put in, never greater. 
This is why a transformer is not considered 
to be an amplifier. 

Any amplifier, though, does add power 
to the signal. The gain may appear as a volt¬ 
age gain—output voltage greater than in¬ 
put voltage—or as a current gain, or as 
both at the same time, but the output power 
always is greater than the input power in 
the amplifying device itself. 

Some amplifier circuits are arranged in 
such a manner that the power gain is some¬ 
what hidden. In some cases this is deliberate. 
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to accomplish the purpose for which the 
circuit is designed, and in others it’s merely 
incidental. In all of them, though, the actual 
amplifying portion of the circuit must in¬ 
volve a power gain. 

One of the most common amplifier circuits 
in which the power gain is “hidden” is that 
type of circuit generally known as a “volt¬ 
age” amplifier. Since audio amplifiers are 
usually divided into two classes called “volt¬ 
age” and “power” amplifiers, respectively, 
there’s a strong implication that there’s no 
power amplification in the voltage amplifier. 

While it’s true that most voltage ampli¬ 
fiers take almost no power from their input 
sources, they do take at least a little. The 
input power may be as small as a thousandth 
of a microwatt, but it’s greater than zero. 
The output power, similarly, is there; if 
the circuit produces a 40-volt peak-to-peak 
output signal with a M-milliamp plate current 
swing, this amounts to about 700 micro¬ 
watts RMS power. It’s not much—and this 
is why the circuits are called “voltage” 
amplifiers—but it’s there. 

And if our example amplifier takes a Mooo 
microwatt input signal up to a 700-micro¬ 
watt output level, it must have a power 
gain of 700,000 times. This would be a 
fantastic figure; the power gain of most 
voltage amplifiers lies between 100 and 1000 
times. 

The so-called “voltage” amplifier, then, is 
just as much an amplifier of power as is 
the “power” amplifier, but its absolute power 
output is much much smaller. The power 
output of a voltage amplifier is useful only 
insofar as it produces the desired gain in 
voltage. 

Now let’s see how an amplifier goes about 
its business of adding power to a signal. 

A moment’s thought will reveal that we’ve 
already listed several necessities for ampli¬ 
fication to occur: we must have an input 
signal, and a source of power which can 
be added. Also, we must have some means 
of getting the amplified output signal out 
of the circuit. 

That’s almost the complete list; only one 
more item is needed. That’s a device which 
can “transfuse” power from the power 
source into the signal. 

The devices we have to do this job don’t 
do it in just that manner. Instead, they 
use the power of the input signal to control 
the flow of power from the source through 


the output circuit. It works out to be the 
same, however. 

Two such devices, basically, are all we 
have with which to amplify ac signals. They 
are the vacuum tube and the transistor. 
Both act as electrically-controlled variable 
resistors, controlling the flow of current 
through themselves and thus through the 
output circuit. 

The tube’s plate current is controlled by 
the voltage on the grid, while the current 
in the collector circuit of the transistor is 
controlled by the current injected into (ox 
withdrawn from) the base. In either case, 
the result of applying an input signal is to 
cause a variation of current flow in the 
output circuit. This current flow may be 
used directly, if current amplification is de¬ 
sired, or it may be converted to a voltage 
variation by a suitable load impedance. 

The amount of control over output-circuit 
current flow which any particular tube or 
transistor’s input signal can have is deter¬ 
mined mainly by the geometry of the innards 
of the tube or transistor. This is the problem 
solved by the designer of that particular type 
of tube or transistor. Within certain physical 
limits, the designer can produce just about 
any combination of control effects you might 
want. For some purposes one combination 
is best, while for other jobs a completely 
different set of effects is necessary. That’s 
one of the reasons why there are so many 
different types of tubes and transistors on 
the market. 

When the designer has done his job, and 
the device is built to accomplish the desired 
control effects, the results are generally dis¬ 
played in the form of “characteristic curves” 
which plot output signal against input sig¬ 
nal. Many types of such curves are available; 
for our purposes well concentrate on the 
grid-voltage/plate-current family such as 
that shown in Fig. 1. This type of curve 
plots plate current against grid voltage; 
while Fig. 1 shows only a single curve, any 
actual set of curves will have many, be¬ 
cause a single tube type has a different 
curve for each different value of plate volt¬ 
age which you might apply to it. Transistors 
have similar curves, not shown here. 

Fig. 1 also shows how the electrically- 
controlled variable resistor called a “tube” is 
1'mited by some physical facts. At I in the 
figure is shown an “ideal” E g -I p plot for a 
perfect resistor. The output current depends 
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Fig. I—Characteristics oj vacuum tubes are ojten 
shown by curves which plot plate current (vertical 
scale) against grid voltage ( horizontal ). A com¬ 
pletely linear device would produce a plot such as 
that at I—and the dotted line in this plot is ac¬ 
tually the characteristic oj a resistor; as voltage 
goes up, so does current, in a linear manner. Tubes, 
however, cannot operate with “less than zero’' plate 
current, and when the grid goes positive it acts 
more like another plate than it does a grid, so the 
plot shown at II is the best that could be expected 
from a perfect tube. Actual tubes are less than 
perfect; their characteristic is curved rather than 
straight, and looks more like the plot at III. The 
shaded area in III identifies that part of the curve 
which is straight enough to act as if it were a 
straight line—normally called “the linear region ” 
of the tube’s characteristic. 


only upon the input voltage, and there’s no 
limit on the input voltage in either direction. 

However, in a tube, when you’ve cut the 
plate current all the way to zero you cannot 
cut it down any more because there just 
isn’t any more left to cut. This imposes a 
lower limit on the variable-resistance action. 
And when you drive the grid voltage posi¬ 
tive, the grid then begins to act more like 
a second plate than it does like a grid, so 
you lose control at the other end as well. 
Part II of Fig. 1 shows this idealized 
Eg-Ip plot for an actual vacuum tube. 

Finally, since the actual control effects 
are determined by the geometry of the tube’s 
insides, there are no sharp breaks or corners 
in the effects. Rather, they blend smoothly 
from one type of action into another. And in 
fact, the Actual performance curve is never 
a straight line as long as current is flowing. 
It always curves at least slightly. This is 
shown as part III of Fig. 1. 

To get perfect amplification, the curve 
would have to be straight as in the slanted 
portion of part II. Fortunately, most tubes 
have a fairly wide region in which the curve 
is almost straight—so much so that we can 
ignore the slight curvature—and this is indi¬ 
cated by the shaded region in Part III. For 
“distortion-free” amplification, we must be 


certain that we restrict all operation to this 
part of the curve. 

As it happens, not all amplification must 
be “distortion-free”. When we’re generating 
rf for use as either an AM carrier or for 
CW, for example, the only things we’re in¬ 
terested in are frequency and power level. 
If the level should happen to vary at the 
input to an amplifier, we not only are unin¬ 
terested in preserving the variation un¬ 
changed at the output, but actually want 
the variation to be washed off by the ampli¬ 
fier so that the output level is steady. 

In other cases, we want to preserve the 
variations in level of the input signal, but 
we may want more power output than we 
can get by restricting amplifier operation 
to the linear region of the tube’s curve. 
If we have some means for taking out 
the distortion which results from overdriv¬ 
ing, we can get the additional power. 

These varying requirements which ampli¬ 
fiers are called upon to meet result in the 
existence of several different “classes” of 
amplifier operation. They’re known as Class 
A, Class B, and Class C, and in addition 
to these three classes there’s a fourth called 
“Class AB” which covers the entire range 
of operating conditions between Class A 
and Class B. 

The definitions of the various classes have 
become somewhat confused through the 
years. The “official” definitions set up many 
years ago by the Institute of Radio Engi¬ 
neers (now a part of the IEEE) are as 
follows: 

“A Class A amplifier is an amplifier in 
which the grid bias and alternating grid 

voltages are such that plate current in a 
specific tube flows at all times. 

“A Class AB amplifier is an amplifier in 
which the grid bias and alternating grid 

voltages are such that plate current in a 
specific tube flows for appreciably more than 
half but less than the entire electrical cycle. 

“A Class B amplifier is an amplifier in 
which the grid bias is approximately equal 
to the cutoff value so that the plate current 

is approximately zero when no exciting grid 

voltage is applied and so that plate current 
in a specific tube flows for approximately 
one half of each cycle when an alternating 
grid voltage is applied. 

“A Class C amplifier is an amplifier in 
which the grid bias is appreciably greater 
than the cutoff value so that the plate current 
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Fig. 2 —A Class A amplifier is operated with a grid 
bias which makes the tube operate at the center 
of its linear region in the absence of signal. The 
signal voltage then varies the operating point, and 
thus controls the plate current. If the input signal 
exceeds the limits of the linear region, distortion 
results. The distortion is exaggerated in this il¬ 
lustration. 

in each tube is zero when no alternating 
grid voltage is applied and so that plate 
current in a specific tube flows for appreci¬ 
ably less than one-half of each cycle when 
an alternating grid voltage is supplied.” 

Other definitions which have been offered 
specify a Class A amplifier as one in which 
the output is a faithful reproduction of the 
input signal. This is not, however, a require¬ 
ment for true Class A operation even though 
most Class A amplifiers do have this char¬ 
acteristic. 

Fig. 2 shows the action of a typical Class 
A amplifier, by plotting the variation of out¬ 
put current against the variation of input 
signal. Notice that the tube’s characteristic 
curve furnishes the reference for making 
such a plot. For this reason, the curve 

is often called the “transfer characteristic” 
of the tube. At any instant, the plate cur¬ 
rent is determined by the grid voltage. By 
plotting the variations in grid voltage (ver¬ 
tical waveform beneath the curve) and keep¬ 
ing the time scales constant, the variations 
in plate current may easily be determined 
(horizontal waveform to right of curve). 

The zero-signal line which meets the 
tube’s transfer characteristic curve in the 
center of its linear region marks the level 
of resting grid bias, and also the no-signal 
plate current which results from this value 
of bias. 


The limits beyond which the input signal 
cannot be permitted to drive the amplifier 
are then determined by the points at which 
the tube’s transfer characteristic begins to 
curve away from the straight line (dotted). 
If the signal pushes grid voltage past either 
of these limits as shown in the shaded 
regions of Fig. 2, the output signal will 
no longer be a faithful reproduction of the 
input signal—and distortion is the result. 

The major advantage of the Class A am¬ 
plifier is its freedom from distortion when 
properly operated. Additional characteristics 
which are sometimes considered advantages, 
and sometimes are disadvantages (depend¬ 
ing upon the particular application) include 
its constant plate current. While the output 
signal is obtained only because the plate 
current varies, these variations occur as an 
audio rate; so far as dc instruments are 
concerned, the plate current remains con¬ 
stant with any level of input signal which 
may be applied. The variations cancel each 
other out. 

The only way in which the indicated plate 
current can vary is for the dc bias point 
to change with application of signal. This 
occurs most frequently because of excessive 
input signal level. While excessive positive¬ 
going input signals may cause grid current to 
flow, it is not necessary to drive into the 
grid-current region to cause plate current 
to shift. Any change of plate current, either 
up or down, when signal is applied indicates 
excessive input-signal levels. The cure is 
simple—reduce the level of the input signal. 

In many applications this constant plate 
current is an advantage, since it makes the 
amplifier present a constant load to the 
power supply circuits. 

In other uses, the same quality is a dis¬ 
advantage; for example, in a mobile or port¬ 
able unit operating from batteries, it’s waste¬ 
ful to burn up power when no signal is 
being produced. 

The major disadvantage of the Class A 
amplifier, however, is the low overall effi¬ 
ciency of the circuit. Most of the power 
supplied to a Class A amplifier is used to 
keep the tube at the chosen operating point. 
Even with a “perfect” transfer characteristic 
such as that in part II of Fig. 1, you would 
only be able to get output power over the 
region between cutoff and grid current. With 
practical amplifiers, the linear region is 
much smaller; thus the power output and 
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Fig. 3 —Grid bias of a Class B amplifier is adjusted 
so that the tube has essentially zero plate current 
in the absence of signal. Positive-going half-cycles 
of the input signal then drive the operating point 
over to the linear region. Negative-going half-cycles 
are lost. The output signal is nighly distorted; in 
an RF Class B amplifier, only the modulation en¬ 
velope is important and distortion of the individual 
RF cycles has no effect. In audio Class B circuits, 
push-pull arrangements are necessary to supply the 
missing half-cycles. Since the tube is passing no 
current half the time, it can handle considerably 
more power on the average. 

total efficiency of the Class A amplifier are 
both kept relatively small. Plate current can 
swing only from zero up to the positive 
limit, and this swing must supply both halves 
of the output-signal cycle. 

If, however, we change the grid bias to 
approximately the cutoff value for our tube, 
we convert our Class A amplifier into a 
Class B amplifier. This amplifier’s operation 
is plotted in Fig. 3. Notice particularly 
that the only change we made was to move 
the grid bias level. The circuit itself re¬ 
mained unchanged. The differences between 
the various classes of amplifiers is entirely 
a matter of adjustment, not of circuitry! 

With the resting grid bias at approxi¬ 
mately the cutoff value, almost no plate 
current flows in the absence of input sig¬ 
nal. When a signal is applied to the grid, 
the negative-going half-cycles of the signal 
merely bias the grid even farther into cutoff 
and stop all plate current, but the positive¬ 
going half-cycles move the tube’s operating 
point up into the linear region. 

As a result, the positive-going half-cycles 
are reproduced faithfully in the output sig¬ 
nal, at the cost of the negative-going halves 
of the signal. 

The output signal of a single-tube Class B 
amplifier is highly distorted, and such an 


amplifier cannot be used in this simplified 
version if faithful reproduction is what we’re 
after. 

However, if we simply add one more tube 
and feed it the same input signal—except 
in reversed phase—then the “positive” 
halves from one tube will fill in the gaps 
caused by the missing “negative” halves of 
the other, and our total amplifier will be 
relatively free of distortion. This is the push- 
pull circuit in its most natural form, and 
any Class B amplifier used for audio must 
be in a push-pull circuit to keep distortion 
within acceptable limits. 

Additionally, tubes designed especially for 
Class B operation are preferable for such 
applications. These tubes are built to have 
the sharpest possible “knee” between the 
cutoff and linear regions ,to minimize “cross¬ 
over distortion” which occurs at the “cross¬ 
over points” between one tube and the other. 

The Class B amplifier provides greater 
power from the same tubes than does Class 
A operation. Not only is twice the current 
swing available (Class A must get the whole 
cycle into the current swing between zero 
and maximum, while Class B need get only 
a half-cycle into the same current swing), 
but the fact that each tube is cut off and 
thus “resting” for half of each cycle permits 
us to pour more power into the circuit with¬ 
out damaging the tubes. 

Where the overall efficiency of a Class A 
power amplifier lies between 25 and 30 per¬ 
cent in practice, with a theoretical limit of 
50 percent, that of the Class B amplifier 
runs between 30 and 50 percent in practice 
and the theoretical limit is 86 percent. 

This increased power is the primary ad¬ 
vantage of Class B operation. A secondary 
advantage is the fact that most of the cur¬ 
rent drawn from the power supply goes into 
the output signal; no power is wasted keep¬ 
ing the tube at a fixed operating point. 
The variation in current with signal may 
sometimes be a disadvantage, though, since 
such an amplifier presents a varying load 
to its power supply, and the power source 
must then be capable of accomodating a 
wide range of load conditions. 

The major disadvantage of Class B oper¬ 
ation is the increased distortion and require¬ 
ment for push-pull circuits. The push-pull 
requirement is not present in a Class B 
amplifier used for “linear” amplification of 
rf, since there we don’t care about distor- 
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tion in the individual rf cycles. What we 
want to keep “linear” in such an amplifier 
is the modulation envelope of the signal, 
and the Class B amplifier preserves this nicely 
in its single-tube version. 

A secondary disadvantage is the fact that 
a Class B amplifier requires more careful ad¬ 
justment to obtain the proper operating 
point. Grid bias, especially, is extremely criti¬ 
cal in this one. 

The Class AB circuit was developed pri¬ 
marily to overcome these disadvantages of 
true Class B operation, and does so to a 
great degree—although the disadvantages do 
remain as the major ones of Class AB opera¬ 
tion as well. 

In a Class AB amplifier, bias is not so 
great as in Class B. Thus some plate cur¬ 
rent flows even with no signal. When signal 
is applied, the positive-going portions permit 
additional plate current flow just as in Class 
B operation, while the negative-going por¬ 
tions tend to cut plate current off completely. 
However in a push-pull Class AB amplifier 
(and almost ass AB amplifiers are operated 
in push-pull arrangements) the other tube 
supplies the missing half cycle. 

The cross-over from one tube’s operation 
to the other occurs at the resting value 
of plate current, though, which means that 
both tubes are in operation for very small 
signals and the first-one-then-the-other ac¬ 
tion applies only to the larger input signals. 
Because the transition from cut-off to the 
linear region of the tubes’ transfer charac¬ 
teristic is gradual rather than abrupt, mov¬ 
ing the crossover point to a higher plate- 
current value tends to reduce crossover dis¬ 
tortion. 

In the Class A amplifier, the main objec¬ 
tive was to accomplish ‘linear” amplifica¬ 
tion without distortion. In both the Class B 
and the AB amplifiers, the idea was still to 
amplify without distortion, but circuit tricks 
were necessary in order to get rid of the dis¬ 
tortion introduced by AB or B operation. 

The Class C amplifier, on the other hand, 
is intended to distort its input signal. That 
is, its purpose is to put out the largest 
practical amount of power while washing 
off all variations of signal level which may 
be present in its input. 

To do this, the tube’s operating point 
must be changed rather radically. Instead 
of operating at the center of the linear 
region, as in Class A; at cutoff, as in Class 




Fig. 4—Class C amplifier is biassed far beyond 
cutoff, so that tube acts more like a switch than a 
resistance. Only extreme positive peaks of input 
signal permit current to flow through tube. Signal 
is totally distorted; this type of amplifier is used 
only when amplitude distortion is unimportant. 
Since tube is resting most of the time, this class of 
circuit permits maximum power from the tube. 
Efficiency up to 80 percent is not uncommon. 
Idealized curve, inset, shows how circuit’s charac¬ 
teristic resembles switch more than normal am¬ 
plifier. 

B; or somewhere between, as in Class AB, 
the Class C amplifier is adjusted to an oper¬ 
ating point far below the cutoff region. Thus 
no plate current can flow in the absence 
of an input signal. This is true of a Class B 
amplifier also, but with Class C because of 
the much greater bias the plate current re¬ 
mains zero even after input signal is applied, 
until the input signal goes sufficiently posi¬ 
tive to overcome the added bias. 

Fig. 4 shows the operation. With a normal- 
level input signal (solid waveforms) only the 
extreme tips of the positive half-cycles over¬ 
come the additional bias, and the output 
signal consists only of brief current pulses. 

But Class C amplifiers are used primarily 
for power amplification of if signals, rather 
than as voltage amplifiers, and in this appli¬ 
cation are driven with signals so large that 
they would be excessively strong signals to 
the other classes of amplifiers. Such an input 
signal and its corresponding output are 
shown in dotted lines in Fig. 4. 

Actually, in a Class C amplifier, the tube 
is being used more like an electronic switch 
than as a variable resistor. There’s really 
no difference, if you keep in mind that an 
ordinary switch is actually a resistor with 
two values (one very high, in the billion- 
ohm region, and the other very low, meas- 
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ured in hundredths of an ohm). When you 
operate the switch, you choose one of the 
two values. 

In the Class C amplifier, the very high 
value of grid bias establishes the extra-high- 
resistance or “off” condition of the switch- 
resistor represented by the tube. The “over¬ 
drive” level of the input signal establishes 
the low-resistance or “on” condition. And 
the transition between one condition and 
the other, which carries operation all the 
way through the linear region of the tube, 
is made very rapid by the sharp rise and 
fall of the signal waveform. 

The inset illustration in Fig. 4 brings out 
this characteristic of the Class C amplifier. 
For Class C use, the linear region of the 
tube’s transfer characteristic is only a 
nuisance. Tubes designed primarily for Class 
C operation, as a consequence, may not be¬ 
have very well if you attempt to use them 
as linear amplifiers. 

The advantage of Class C operation is its 
efficiency. Theoretically, you can get as close 
to 100% efficiency as you like in a Class C 
circuit. In practice, 75 percent efficiency 
can be reasonably expected, and with a 
little care it’s possible to stretch this to 
85 percent or so (the remaining 15 percent 
of output power can be gotten, all right, 
but it’s in the form of high-order harmonics 
of the input signal, and any attempt to use 
it will get you in trouble for excessive har¬ 
monic radiation!). 

Because the tube is being used as a switch, 
virtually all the dc power taken from the 
power supply goes into the output signal. 
The only part lost in the tube is the voltage 
drop from plate to cathode, which usually 
is only 20 to 50 volts at most; the rest of 
the losses occur in the associated tuning 
circuit, and in the process of converting 
those switched current pulses back into a 
reasonably harmonic-free signal waveform. 

An additional advantage is that the power 
output of a Class C amplifier is not affected 
by the input-signal level (so long as the 
input drive is enough to reach the maxi¬ 
mum-output level), but can be controlled 
easily by controlling the applied plate volt¬ 
age. This means that modulation can be 
applied to a Class C amplifier with ease. 

The steady output level without regard 
to input level, after a certain input thresh¬ 
old is reached, provides still another ad¬ 
vantage, A Class C amplifier can be used 


whenever a signal limiter is needed, so long 
as there’s no need to retain any of the ampli¬ 
tude variations. FM receivers sometimes use 
one or two stages of Class C amplifiers in 
their if strips for just this purpose. 

Disadvantages of Class C amplifiers vary 
depending upon the application. The most 
obvious is the extreme amplitude distortion 
of the input signal, which makes them im¬ 
practical for use with signals which must 
be amplified linearly (such as SSB or low- 
level-modulated AM). The high harmonic 
content of the output, if too great efficiency 
is sought, is another potential disadvantage; 
it may be overcome by keeping grid bias 
as small as possible while retaining the 
desired operating conditions, and keeping 
“drive” (input signal level) as low as possi¬ 
ble consistent with desired operation. 

Where Can An Amplifier Be Grounded? 
In addition to the various “classes” of ampli¬ 
fier operation which we have just examined, 
and which depend upon adjustment rather 
than upon circuit changes, there are many 
different amplifier circuits. 

Many of the differences in these various 
amplifier circuits have to do with the ground¬ 
ing of the amplifier. For instance, the “nor¬ 
mal” amplifier arrangement—that is, the one 
most commonly encountered—operates with 
its cathode grounded. 

The cathode is not always actually directly 
grounded (although it frequently is, espe¬ 
cially in rf amplifiers), but it is used as the 
return point for both the input and output 
circuits. 

But we also have grounded-grid ampli¬ 
fiers, and, strange as it may sound, a 
grounded-plate circuit. The grounded-plate 
circuit is more often called the “cathode 
follower”. 

These different types of grounding for 
the input and output signals lead to vastly 
different sets of operating characteristics for 
otherwise identical amplifiers. The answer to 
our question can be fully expressed only if 
we can learn how the different groundings 
make such vast changes in amplifier action. 

Let’s start by forgetting all about ampli¬ 
fiers, tubes, and the like for a moment and 
considering a simple “black box”. This is 
one of the favorite phrases of modern engi¬ 
neers, and with good reason. Any circuit 
whatever can be considered as an opaque 
black box; all we need know about it is 
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Fig. 5—Any amplifier circuit reduces to the basic 
arrangement shown at 1; the separate input and 
output leads to the cathode are to emphasize the 
difference between input and output circuit. The 
version shown at II is electrically the same. It 
may be grounded at any of points A, B, or C, or 
even at other points not directly associated with 
a tube element. Most often, the cathode is grounded 
as shown at III; this permits both the input and 
output circuits to work “against ground”. If the 
grid is grounded but the plate supply left un¬ 
grounded as shown by solid lines at IV, the circuit 
is not changed. Breaking the plate-supply return 
at X and connecting it as shown by the dotted 
lines does change circuit action; text explains how 
and why. 


what its input and output terminals make 
it act like. What is actually inside couldn’t 
concern us less, because in any practical 
application of theory, it’s the results that 
count rather than how they got there! 

The classical “black box” studied by engi¬ 
neers usually has four terminals; two of 
them are input, and the other two are for 
output. Any needed power supply is con¬ 
sidered to be inside the box. 

Any amplifier, you can see, can be thought 
of as such a box. We put a signal in at the 
input terminals, and we get out the ampli¬ 
fied signal at the output. 

Similarly, just a vacuum tube is also a 
“black box”. We don’t have to completely 
understand the electron physics involved, or 
the three-dimensional geometry which dic¬ 
tates the transfer characteristic, in order to 
make good use of the tube. All we need do 
is supply it the proper voltages, an input 
signal, and take off the output signal. 

Right now let’s ignore all the extra grids 
found in most modern tubes and think only 
of the classic triode with cathode, grid, and 
plate (the multi-grid tubes operate on the 


same general principles as the triode, any¬ 
way). 

The electrons boil off the heated cathode 
and are drawn to the plate by the positive 
plate voltage. On the way, they must pass 
the grid; the voltage between grid and 
cathode controls the number of electrons 
which negotiate the path from cathode to 
plate. 

Note that since we have only three ele¬ 
ments in this tube, we cannot have four 
separate terminals on the black box model 
of it. Two of the four terminals must con¬ 
nect to the same element. 

And the mechanics of tube action dictate 
that the cathode must be the doubled-up 
element, common to both input and output 
circuits. The controlling voltage is that be¬ 
tween grid and cathode. The current con¬ 
trolled is that between cathode and plate. 
The control terminals, or input, then must 
be the grid and the cathode, while the con¬ 
trolled terminals, or output, must be the 
cathode and the plate. 

So the tube is a three-terminal black box, 
rather than four. Fig. 5 shows this sche¬ 
matically; part I shows the input and output 
circuits separately, using two leads to the 
cathode, while part II uses a common cathode 
lead. 

Now so far as the tube is concerned— 
but only under some rather strict restric¬ 
tions—it makes no difference at all which 
of these three terminals is connected to an 
external ground. In fact, all three could be 
kept ungrounded, and the tube would still 
do the same job. 

But this is true only if both the input sig¬ 
nal and the output signal are isolated from 
ground, both on the supply and the return 
sides of the circuit, and the power supplies 
also. 

In any practical amplifier circuit, “ground” 
means much more than just a connection to 
chassis. “Ground” is the reference point for 
all circuits, and is used to shield from each 
other circuits which must be kept isolated. 

And when “ground” is used in this way, 
then it does make a major difference whether 
the tube is grounded at point A or at point B. 

When the cathode (point A) is grounded, 
as in part III of Fig. 5, then the input 
signal is applied between grid and cathode 
and the output signal is taken between plate 
and cathode. This corresponds to “normal” 
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action within the tube and so is the “normal” 
connection for an amplifier. 

When we ground the grid instead (point 
B), as in part IV of the illustration, the first 
effect is that the phase of the input signal 
is effectively reversed because it is ground¬ 
ed on the opposite side of the circuit from 
“normal” connection. 

If the isolated-output situation exists the 
circuit would be as shown by solid lines in 
part IV, and except for the phase reversal 
the circuit would behave exactly the same 
as that of part III. But the normal connec¬ 
tion of output components and power sup¬ 
plies is as shown by dotted lines—and this 
puts the input and output circuits in series 
with each other. 

This, in turn, means that all of the out¬ 
put amplified current must flow through the 
input circuit. Polarities are such that the 
input and output signals are in the same 
phase, so our grounded-grid circuit has 100 
percent positive feedback. It’s kept from 
oscillating by the fact that the feedback is 
current feedback while the tube amplified 
voltage. Still, the feedback results in much 
lower input impedance, and much higher 
output impedance, than we would find in a 
grounded-cathode circuit using the same tube 
in the same application. 

The grid being connected directly to 
ground makes it an effective shield between 
plate and cathode, and this in turn permits 
operation of the tube at frequencies which 
otherwise would be too high to be practical 
for a given type of construction. It was this 
characteristic for which the grounded-grid 
amplifier was first developed, and is still 


one of the major uses of this type of circuit. 

Since the input and output circuits are 
in series when the grid is grounded, any 
excess power in the input signal (above 
that necessary to drive the amplifier) passes 
on through to the output. This characteristic 
is taken advantage of in the SSB linear- 
amplifier circuits which employ grounded- 
grid stages; the low input impedance makes 
a good match to low-power transmitters used 
as exciters, and the power feed-through 
makes it unnecessary to swamp out excess 
input signal. 

If the plate, rather than the grid, is 
grounded, then the input and output signals 
are effectively in parallel rather than in 
series. This prevents the output voltage from 
ever rising above the input voltage level, 
but allows current amplification. 

In this case, the feedback is of voltage 
rather than current, but is negative rather 
than positive. The 100-percent feedback re¬ 
duces distortion, and produces very low out¬ 
put impedance and high input impedance. 

Cathode followers find wide use in pre¬ 
amplifiers and test instruments, to present a 
very high input impedance and reduce load¬ 
ing upon the circuits under test. They are 
also employed in conjunction with other am¬ 
plifier circuits for special uses which we’ll 
examine a little later. 

While we’ve only examined tubes, tran¬ 
sistor amplifiers follow the same general 
rules. Fig. 6 tabulates the characteristics of 
the various types of grounding for both tube 
and transistor amplifiers. 
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>1 
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High 
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>1 
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None 
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Fig. 6 —General characteristics of the three different types of amplifier circuits are listed above for 
both tubes and transistors. Notice that circuit characteristics are determined by in/out ratios of volt¬ 
age and current, more than by choice of tube or transistor. All comparisons assume that the same tube 
type or transistor type is used in the various circuits, of course. A low-gain tube with grounded 
cathode may have. less gain than a high-gain tube in grounded-grid arrangement, still. 
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Fig. 7 — Cathode-coupled amplifier consists of cath¬ 
ode follower stage (at left) direct-coupled to 
grounded-grid stage (right) with common cathode 
resistor. Almost any twin triode can be used; for 
RF use the TV-tuner types are recommended. Cir¬ 
cuit can also be used for audio by using resistor- 
capacitor input and output coupling rather than 
the tuned circuits shown here. Circuit provides low 
noise of triode , gain equal to a single stage, and 
does not require neutralization. 


What Limits An Amplifiers Usefulness? 
Amplifiers can be “cascaded”, one after an¬ 
other, with the output signal of each furnish¬ 
ing the input signal to the next stage. 

It might appear that any number of am¬ 
plifier stages could be cascaded, to get any 
amount of gain we might want. This isn’t 
the case, however. There are definite prac¬ 
tical limits to the number of stages which 
we may cascade, and some good reasons for 
those limits. 

The extreme limiting factor is “noise”. 
Any substance at a temperature greater 
than absolute zero—which means anything 
at all that exists in the real world—has at 
least a few electrons in motion in it. They’re 
jittering about because of the energy of 
heat, which is present in everything. 

The exact number of electrons in motion 
at any instant, and their direction of motion, 
is totally unpredictable; it’s something like 
trying to predict which kernel of corn is 
going to pop next in a corn-popper. Since 
we cannot predict it, the electrical energy 
which results from this random motion of 
electrons is called “noise”—and as we have 
seen, everything has at least some electrical 
noise present in it. 

If we have several amplifiers, each with 
very high gain, and connect them in cas¬ 
cade with each other, we will quite rapidly 
reach a point at which the noise present in 
the input circuit of the first stage will pro¬ 
vide all the output signal which the final 
stage can accept. Any input signal at all, 
under these conditions, would overdrive the 
cascaded amplifiers. Obviously, such an ar¬ 
rangement would not be usable. 


In practice, we reach the limit much 
sooner. As soon as the amplified noise 
reaches an objectionable level in the output, 
we have all the amplification we can make 
use of. This condition is usually reached 
by the time we stack three or four stages 
in cascade with each other, if each stage has 
“normal” gain. 

The noise also sets another limit—it de¬ 
termines the weakest input signal which 
we can locate. Any signal weaker than the 
noise cannot ever be made stronger than 
the noise, because any amplification which 
we apply to this signal will be applied to 
the noise as well. 

This is the reason that we find so much 
emphasis on “low-noise” amplifiers for VHF 
reception and for high-quality audio work; 
they permit weaker signals to be used. 

Any practical amplifier also has a limita¬ 
tion in the bandwidth it will handle. While 
we can build amplifiers to operate with dc 
signals, they’re tricky; most amplifiers work 
only on ac, and use coupling capacitors to 
isolate the stages from each other so far 
as dc is concerned. 

These coupling capacitors establish a low¬ 
er limit on the amplifier’s frequency range. 
When the reactance of the coupling capaci¬ 
tor is equal to the input impedance of the 
next stage, half the signal will be lost in 
voltage drop across the capacitor, and as a 
result the signal will get only half the ampli¬ 
fication which a higher-frequency signal 
would get. 

In addition, all practical amplifiers have 
stray capacitance in parallel with the in¬ 
put and output circuits.. This stray capaci¬ 
tance shunts oif some of the output signal. 
So long as the reactance of the stray C is 
much higher than the impedances designed 
into the circuit, this has little effect—but 
as the signal frequency goes up the reac¬ 
tance of the stray C goes down, while the 
designed-in impedances tend to remain con¬ 
stant. This means that more of the signal 
is shunted off to ground, and again less 
output is obtained than We would expect. 

The result is that any practical amplifier 
has a closely defined operating bandwidth. 
The low limit is set by the interstage coup¬ 
ling capacitors, and the upper limit by the 
impedances in the circuit and the amount 
of stray capacitance. 

The bandwidth effect, also, is cumulative 
as stages are cascaded. At the low-frequency 
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end, if each stage is giving only half the 
amplification we would expect, then two 
stages would give /2 X /2 or the amplifi¬ 
cation we would expect, three stages would 
give only Y», and so forth. At the upper 
end, the same type of action occurs. The 
bandwidth of a multi-stage amplifier, then, 
is usually much less than that of any one of 
its stages. 

This last statement is not always true. If 
all the stages except one are designed to 
cover a very wide bandwidth, while the one 
exception has narrow bandwidth, then the 
narrow-band stage will establish bandwidth 
for the entire amplifier. This situation is 
frequently encountered in hi-fi amplifiers, 
but seldom in radio applications. 

How Can The Limits Be Stretched? The 
history of amplifier design is largely a his¬ 
tory of successive, successful attempts to 
stretch the operating limits of existing am¬ 
plifiers. Early vacuum-tube amplifiers had 
limited gain, narrow bandwidth, and were 
difficult to adjust. Today’s circuits, while based 
on the same theoretical principles, can pro¬ 
vide more gain than we can use, almost 
unlimited bandwidth, and virtual total free¬ 
dom from adjustments. 

The major limiting factors, as we have 
seen, are those of noise and of bandwidth. 
Another factor, which we didn’t discuss pre¬ 
viously because it is relatively unimportant 
with modern tubes and careful circuit lay¬ 
out, is that of unintentional feedback. The 
problem of unwanted feedback and tech¬ 
niques of neutralization were covered in the 
“feedback” installment of the Advanced 
Class course; they apply equally here. 

The grounded-grid amplifier circuit em¬ 
ploys the grid of the tube as a shield be¬ 
tween input and output circuits to reduce 
the feedback problem—but it adds a new 
one of its own in the form of its abnor¬ 
mally low input impedance. 

To counter this, the “cathode-coupled” 
amplifier circuit was developed. This circuit, 
shown schematically in Fig. 7, is essentially 
a cathode-follower to transform a high in¬ 
put impedance down to a low value without 
voltage gain, coupled directly to a grounded- 
grid stage. The grounded-grid stage pro¬ 
vides voltage gain. 

The cathode-coupled circuit works ex¬ 
tremely well, and combats not only feedback 
but also the noise problem. Triode tubes in¬ 
herently have less noise than do tetrodes 



Fig. 8 —Cascode circuit shown here replaced cath¬ 
ode-coupled arrangement in most applications, 
since gain is higher while noise is equally low 
when same tubes are used. Lowest noise is obtained 
if neutralization coil is added between plate of 
lower half and cathode of upper, but performance 
is usually adequate without coil as shown. While 
circuit is usually employed as RF amplifier, it 
also may be used at audio by changing input 
circuits accordingly. 


and pentodes; each additional element in¬ 
troduces additional noise. The cathode- 
coupled circuit made it possible to use a 
twin triode in place of one pentode, and 
obtain approximately the same gain with 
far less noise. 

A somewhat similar circuit, developed 
during World War II at the Radiation Labo¬ 
ratory of M.I.T. for radar use, surpassed 
the cathode-coupled amplifier in perform¬ 
ance and rather rapidly supplanted it. 

This circuit, shown in Fig. 8, is again a 
pair of direct-coupled amplifier stages with 
a grounded-grid output stage, but the input 
stage is a conventional grounded-cathode 
arrangement rather than a cathode follower. 

The first stage is prevented from oscillat¬ 
ing or being affected by feedback because 
its load is the low impedance of the ground¬ 
ed-grid circuit; the gain is too low for oscil¬ 
lation. However, even so the gain is greater 
than that of the cathode follower, and so 
the gain of the two tubes amounts to that 
which the two tubes would provide were 
both used as grounded-grid (or four used 
as cathode-coupled) stages. 

The series circuit of Fig. 8 is the final 
development stage; originally, shunt feed 
was used and the circuit was considerably 
more complicated. 

This circuit, consisting of two tubes cas¬ 
caded to produce the performance of a 
pentode, was dubbed the “cascode” circuit 
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by its inventors, and is still widely used 
under that name. 

While its main application is as a VHF 
rf amplifier, the cascode circuit is also some¬ 
times used as an audio amplifier. Gain de¬ 
pends primarily upon the load seen by the 
second stage, and if the variant shown in 
Fig, 9 is used as much as 2000-time volt¬ 
age amplification may be obtained in a 
single cascode circuit. In this version, the 
added parallel resistor permits additional 
current flow through the “lower” tube sec¬ 
tion, keeping its gain high, while the extra- 
high valued load resistor of the “upper” sec¬ 
tion produces a wide voltage swing. 

The problem of adequate bandwidth is 
attacked by many approaches. One of the 
most common is to use lower-than-normal 
load impedances; this reduces the effect of 
the unavoidable shunting stray capacitance 
and so extends the frequency limit of the 
amplifier upwards. As the load impedance is 
reduced, however, the gain per stage goes 
down accordingly and so more stages are 
required to get the same gain. Fortunately, 
the resulting narrowing of bandwidth be¬ 
cause of added stages does not quite cancel 
out the improvement gained in the first 
place. It’s not uncommon, though, to find 
eight to ten stages in a wide-band amplifier, 
providing about the same gain you would 
get from two or three narrow-band stages. 



Fig. 9—This variant of the cascode circuit pro¬ 
vides ultra-high gain, surpassing that normally ob¬ 
tained with pentodes. Extra-high load resistor in 
output circuit is responsible for high gain; 22 K 
resistor shunting entire upper stage is necessary to 
provide adequate current for lower stage. Output 
impedance of this circuit is also very high and as 
a result high-frequency cutoff is usually rather 
low (below 3 kc). Third triode may be added as 
cathode follower to overcome part of this problem. 



Fig. 10 —Differential amplifier, often called simply 
‘‘diff amp” in industry, is capable of DC amplifica¬ 
tion with relatively simple circuits. Circuit amplifies 
only the difference between the input signals, and 
so cancels out any signal which appears on both 
input leads at same time in same polarity (such 
as hum or DC shift in power supply levels). Bal¬ 
ance is maintained by common cathode resistor. 
Potentiometer may be added at function of load 
resistors, with B-f applied to arm of pot, to per¬ 
mit static adjustment of balance as well. 


At the other end of the frequency limit 
the problem is somewhat different. As inter¬ 
stage coupling capacitors are made larger 
to permit improved low-frequency response, 
the amplifier’s action in recovering from 
brief overloads gets progressively worse. The 
point is finally reached at which the ampli¬ 
fier requires several seconds to recover from 
a millisecond-long overload. 

The coupling capacitors can simply be 
eliminated to provide response all tbe way 
down the frequency scale to, and including, 
dc. When this is done, though, any small 
change in power-supply voltages or tube 
characteristics is seen by all the following 
stages as a signal to be amplified. Because 
of this, a dc amplifier is much more tricky 
to keep operating properly. 

One circuit widely used to overcome the 
instability problem of the dc amplifier is 
based on the idea that the two halves of 
a single tube change at about the same 
rate, and changes in power supply levels 
cannot hurt the signal if they are made to 
cancel themselves out. This circuit, the “dif¬ 
ferential” amplifier, is shown in Fig. 10. 

In the differential amplifier, the signal to 
be amplified is applied, push-pull fashion, 
to the two grids. Each half of the amplifier 
stage operates essentially independently—but 
the output is not taken from plate to ground 
of either half. Instead, the difference in out¬ 
put levels between plates is used as the push- 
pull output signal. 


MARCH 1969 


139 






Any change of power-supply levels affects 
both plates at the same time, and has little 
effect upon the difference signal. Similarly, 
any change of tube characteristics which 
affects both halves of the tube is also can¬ 
celled out. 

By using the common cathode resistor, 
the cathode current of each half of the stage 
feeds back some of that half’s signal to the 
other half. This improves the circuit’s action 
greatly, because the feedback can occur 
only if unbalance is present (if the amplifier 
is working as intended, the total cathode 
current remains constant—any increase in 
current in one half is offset by an equal 
decrease in the other half). Thus the de¬ 
sired difference signal is free of feedback, 
but any undesired components in that signal 
due to circuit unbalance are reduced by the 
feedback. 

This self-balancing works so well that the 
circuit may be used to create the push-pull 
signal required, from a single-ended input. 
All you have to do is tie one grid to ground, 
and feed the desired signal to the other grid. 
The automatic balancing will put the proper 
input signal on the grounded-grid side, to 
produce the properly balanced push-pull out¬ 
put signal. Such a version is often found 
in hi-fi equipment, and also in sophisticated 
test equipment. 

If the cathode resistor is returned to a 
negative supply of voltage approximately 
equal to the positive plate supply, several 
stages of differential amplifiers can be cas¬ 
caded with all signal reference being to ac¬ 
tual ground. This approach is almost a stand¬ 
ard approach in lab oscilloscopes of the 
medium-performance class (top-grade in¬ 
struments use different and much more com¬ 
plex amplifiers). 

Next Month. VHF interest is consistently 
high; so are the problems of TVI. Since 
most TV broadcasting, and all ATV activity, 
is in the VHF region and above, we’ll com¬ 
bine these subjects and explore them in our 
next installment. ■ 
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★ Price—$2 per 25 words for non-commercial ods; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

★ Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

★ We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For $1 extra we can maintain a reply box for you. 
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AMATEUR RADIO CERTIFICATE: Display im¬ 
pressive 8>/ 2 " x 11" personally endorsed certificate 
in your shack. Send $1.00 to Amateur Radio Cer¬ 
tificate, Box 244, Miami (Kendall Dr.), Fla. 33156. 


FOR SALE: National NCX-5-II with NCX-ACPS 
& remote VFO (VX-501), less than 2 years old. 
$600.00 cash only. Will not ship! Dwight Perkins 
(WAIEPK) 617-272-5200, ext. 58, 9-4 weekdays; 
after 5 p.m. 617-391-4230. 


NEED A VARIABLE CAPACITOR for that home 
brew project? We may have what you need at 
more than 50% below regular amateur net. Send 
for free flyer. A.R.C. Sales, 181 E. Wilson Bridge 
Rd., Worthington, Ohio 43085. 


FOR SALE: Gonset communicator II 110 and 6 
volt, 2 MTR. $50.00. Will trade for 12 volt C-B rig. 
Harley E. Wynn, 1415 Meitzler Ave., Danville, 
Ill. 61832, 


WHOPPING BIG AUCTION. BARA Club auction 
at Downtowner Cafeteria, Benton Harbor, Mich¬ 
igan, March 16th, 1-5 p.m. Free parking. For map 
and bulletin, write W8AEF, 653 Pearl Av„ Bridge- 
man, MI 4-9106. 


SPECIAL: AN/SSQ-23A Sonobouys, entire Navy 
inventory—capacitor converts to 2 meters FM 
V 2 watt out, complete manual, only $5.95. Dean 
Developments, 2612 Libbie Dr., Lansing, Michigan 
48917. 


SELL/SWAP: GPR-90 & GSB-1, Clegg 22er & SR 
42A (all mint). Desire Heath SB-401 & SB-200 in 
like condition. W9FZD, PO Box 13, Oakcreek, 
Wisconsin. 
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DRAKE TR4 with AC & DC supply. Hy-gain 
mobile antenna, mint, $450. T-222A frequency 
meter & sig generator 8 to 15 and 135 to 230 MC, 
$50. WA2LIM, 212-428-6133. 


3 PLASTIC HOLDERS will frame and protect 60 
cards, $1.00—or ten holders $3.00. Prepaid & guar¬ 
anteed. Patent 3309805. Tepabco, Box 198N, Galla- 
ton, Tenn. 37066. 


TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General 
Radio, Stoddart, Measurements, Boonton. Also 
military types with URM-( ), TS-( ), SG-( ) and 
similar nomenclatures. Waveguide and coaxial 
components also needed. Please send accurate 
description of what you have to sell and its 
condition 'to Tucker Electronics Company, Box 
1050, Garland, TX. 75040. 


LINEAR BUILDERS: 100 MFD @ 3000 VDC Con¬ 
densers, $30 each. Basil J. Weaver, 1821-C Ave. M., 
Lubbock, Texas. 


RTTY GEAR FOR SALE. List issued monthly. 88 
or 44 MHy torroids 5 for $2.00 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


DAYTON HAMVENTION April 26, 1969; Spon¬ 
sored by Dayton Amateur Radio Association for 
the 18th year. Technical sessions, exhibits and 
hidden transmitter hunt. An interesting ladies' 
program for XYL. For information watch ads or 
write Dayton Hamvention, Dept. S, Box 44, Day- 
ton, Ohio 45401. 


WANTED: Military, commercial, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories. Especially Collins. We pay freight and 
cash. Ritco Electronics. Bax 156, Annandale, Va. 
Phone 703-560-5480 collect. 


300 V @ 3/iF brand new GE Pyronal oil capaci¬ 
tors $3 each. Can mail, 3-lbs. each shipping wt., 
FOB. P. Wandelt, RR # 1, Unadilla, New York 
13849. 


"NORTHERN CALIFORNIA HAMS.’' Best deals— 
new and reconditioned equipment. Write, call or 
stop for free estimate. The Wireless Shop, 1305 
Tennessee. Vallejo, Calif. 707-643-2797. 


FANTASTIC —1969 New England ARRL Conven¬ 
tion May 24-25, Swampcott, Massachusetts. Save 
money! Early bird registration $10 including Sat¬ 
urday dinner, dance and night club entertain¬ 
ment. Be a winner. Every major manufacturer 
will exhibit, plus top speakers from Science and 
Industry. Tickets: W1KCO, John McCormick, 
Berkeley Street, Taunton, Massachusetts. 


SELL: Hammarlund HQ-100-C w speaker, $75; 
EICO 720 XMTR, $35; 722 VFO, $20; 730 modula¬ 
tor, $25. Everything FOB. Stephen Clifton 
WA2TYF, 800 West End Ave., New York, N.Y. 
10025. 


FOR SALE: National NCX-3, three-band SSB 
transceiver with Eico 751 power supply. Good 
working condition. $160 plus shipping. JWP, 1002 
Magnolia, Sanford, Florida, 32771. 


WRL’S USED GEAR has trial—guarantee—terms! 
Gonset G28—$99.95; Heath SB-300—$229.95; HW22— 
$89.95; HW-10 —$129.95; Hallicrafters SR34C — 
$149.95; SX146—$189.95; Globe VHF62—$79.95; Swan 
400/420—$299.95; 400/406—$239.95; Galaxy 300— 

$139.95; V—$229.95; Vmk2—$279.95; Hundreds more 
—Free “blue-book” list. WRL, Box 919, Council 
Bluffs, Iowa 51501. 


FOR SALE: Heathkit Hw-30 with mobile power 
supply. J. Gawronsky, 72 Wilson Ave., Athol, 
Mass. 01331. 


ANNUAL W2-DX ROUND-UP Saturday, March 
22, 1969 (Saturday prior to IEEE Convention) at 
Holiday Inn of Newark, 430 North Broad Street, 
Newark, New Jersey. Starts 1 P.M. Ticket 
basis—afternoon program only, or total package 
with prime rib banquet. Afternoon program will 
include talks on speech processing, antenna per¬ 
formance, DX panel on “How To”. Door prizes. 
Conveniently reached by train, subway, auto, 
and bus. Further details call W2LA. Also call 
201-226-4545 for 212-344-2997 both daytime. 


UFO REPORT REPRINTED. The Symposium on 
Unidentified Flying Objects of the House of Rep¬ 
resentatives Committee on Science and Astronaut¬ 
ics report is now available from Department A, 
Clearing House, U.S. Department of Commerce, 
Springfield, VA 22151 for $3.00. If there is the 
slightest shred of doubt in your mind about the ex¬ 
istence of UFO's or their tremendous importance, 
then this report is a must for you. 
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JENNINGS VACUUM VARIABLE CAPACITOR. Type UCS- 
500 , 25-500 pf at 10 kv. Includes panel mounting bracket. 

BRAND NEW. Factory boxed. (5 lbs.) .. 

HAMMARLUNO AIR VARIABLE CAPACITOR. Type TOD- 
240-J. Dual section transmitting type. 31-250 pf per section 
at 4250 volts. 10-3/16" L X 4%* W X 2%" H. BRAND 

NEW. (10 lbs.) .W.95 

STAN COR POWER SUPPLY CHOKE. Type C-1001. 10.5 
Henries at 110 ma. 3000 volt Insulation. BRANO NEW. 

Factory boxed. (3 lbs.> .... ..... .$1.00 

Quantities are limited. Include sufficient for postage and 
insurance—any excess will be refunded with your order. 

KAPTAINS KOMPONENTS _ ^ _ 

2225 Albion St., Denver, Colorado 80207 • (303) 355*3680 


Al L BAND TRAP ANTENNA! 




MO "FREE" CATALOG! 

Our new policy Is to send -FLYERS" only on a free basis: 
ami there may be no follow up mailing unless you order 
from the flyer. 

We have » large catalog of electronic parts & equipment 
(over 100 pages! that will be supplied to those ordering 
over $10.00 from the flyer. Catalog deposit is J1.0U (mdse 
certificate Issued) 

BIGELOW ELECTRONICS 

Oept. 73. P.O. Box 71. BLUFFTON. OHIO 45817 

“ YOUR SURPLUS WANTED BY 

THE FASTEST GUN IN THE EAST 

No horsing around, we pay fast ... in 24 
hours . . . and we pay more. We'll swap or 
trade new equipment too . . . We quote fast 
too. We also pay for shipping, insurance, etc. 
You call fast, now, collect, for fast quote. 

SPACE ELECTRONICS 

dig. of MILITARY ELECTRONICS CORP. 
j I Summit Ave., East Paterson, N.J, 07407, (201) 791-5050 

VlBROPLEX I 

~ ENJOY EASY, 

RESTFUL KEYING 


GO VHF 



FOR SALE: T-4X transmitter; Drake L4 linear 
amplifier; MS-4 speaker; W~4 wattmeter; R-4 re¬ 
ceiver; CDE rotor, antenna and tower, and (1) 
world clock. Must sell to settle estate. Earl Hahn, 
1221 W. Mt. Vernon, Metamora, Ill. 61548. 


EXCELLENT CONDITION HT-37 sideband exciter 
—$225; Heathkit kilowatt amplifier “Warrior" 
also in great shape—$150. Best receiver ever 
made, Collins R390, open to any reasonable offer. 
Gonset linear GSB101, needs power transformer, 
other than that in fine condition—$75. Amico 
VHF converters for 2 & 6 meter with power 
supply, these are factory wired units, $65 for all, 
and one Lampkin 105B—$125. Kenneth P. Du¬ 
quette, 7 Johnson Av., Plattsburgh, N.Y. 


FOR SALE: GONSET 50-six meter transceiver. 
Excellent, $150. Vandegrift, 4350 Heidelberg, St. 
Louis, 63123. 


SALE OR TRADE: RCA TM 21 color monitor, 2 
RCA TK10 cameras, video DA’s, proc. amp. Want 
AR2AX speakers, tape deck, Lafayette HB 625 
transceiver, SSB gear, etc. Make an offer. Harold 
Harrington, 908 W. Beaver Ave., State College, 
Pa. 16801. 


GALAXY STATION: Galaxy V MK 2, Calibrator, 
Vox, Deluxe console, remote VFO, AC 400 supply. 
$450.00 FOB WA0JIH, 1006 N. 76th St., Omaha, 
Neb. 68114 . 397-5720. 


HRO500 mint and various radio gear for sale 
cheap. Write C. O. Hudson, 240 Peachtree St., 
N.E., Atlanta, Georgia 30303. 


WANTED: Ham AM or SSB 100W transmitter. 
WB4BUG, J. N. Holt, 1662 Hawaii Dr., E. Jackson¬ 
ville, Fla. 32200. 


SELL: DX100 $50, Seneca $150, AF68A $80, PMR8 
$80, M1070 $20. All with cables and instruction 
books. FOB 5 Fairland Street, Lexington, Mass. 
02173. W1PEX. 


HALLICRAFTERS SR150 with AC and DC power 
supplies. Mobile mounting rack, $325. Dave Hein- 
baugh K0ZMA, Belle Fourche, So. Dak. 57717. 
Ph. 602-892-2256. 


THE TENTH ANNUAL NEW YORK STATE 
SOUTHERN TIER HAMFEST sponsored by the 
IBM Amateur Radio Club, QCWA. AREC and af¬ 
filiated clubs will be held on April 19, 1969 at St. 
John's Memorial Center in Johnson City, N.Y., 
starting at 1 PM. Adult tickets $4.50 and Student 
tickets $2.50. Advance sale only. Closing date on 
ticket sales is April 16th. Afternoon activities in¬ 
clude speeches, displays and contests. Surprise 
events throughout the day. Banquet/Dinner 
promptly at 7 PM. Tickets and full particulars 
may be obtained from ticket chairman, Joe 
Kuntz, WA2ZTY. 1020 Forrest Road, Endwell, N.Y. 
Zip code 13760. Don’t miss this one. 
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II avuv Green 


With Kayla getting married and moving 
to Florida, I’ll be back in the editor’s chair 
after about four years of rest. I hate to see 
her go. Few hams know the good and the 
bad guys in ham radio as well as Kayla. We’ll 
miss her perspective. Your letters were at 
first skeptical that a YL could turn out a 
good magazine in what is, essentially, a man’s 
hobby. Once she got out from underneath 
the problems left by her predecessor the let¬ 
ters turned to raves. 

In the last four years, 73 has been grow¬ 
ing healthily. Our circulation just about 
doubled during the period while the circula¬ 
tion of the other ham magazines dwindled. 
Our basic format of concentrating on arti¬ 
cles and more articles rather than filling up 
the magazine with low-cost monthly columns 
and contest reports seems successful. Our 
editorial policy of telling just what is really 
going on and how we feel about it seems 
popular with just about everyone except our 
fellow publishers. 

From a one-man editorial staff we have 
grown to a whole team and are now setting 
all of the type for both the articles and ads in 
73 in our typesetting department. Our art 
department has a number of illustrators pre¬ 
paring our schematics. Our production de¬ 
partment is turning out not only 73, but is 
working on a whole line of new books. The 
Coax Handbook is the first of these and the 
Advanced Class Study Course is the second. 

Our advertising department, headed by 
Bill Beatty, is doing quite well, but even so, 
Bill could use a little help from you. If you 
prefer to read a magazine that is made up of 
articles rather than columns and reports, then 
you should let the manufacturers and distri¬ 
butors who advertise in the ham magazines 
know where you are looking for their ads. 
If we had 50 pages of ads we could bring you 
a 200 page magazine every month with about 
150 of them devoted to articles. If you’ll 
look back you’ll find that the last 200 page 
issue of QST had 68 pages of ads and only 
34 pages of articles! The rest was activity 
reports and columns. You can vote for the 
magazine of your choice by letting the adver¬ 
tisers know where you want to see their new 
products and specials. 

The articles in 73 will start to reflect my 


own interests again...VHF, DX, RTTY, FAX, 
contests, and a multitude of construction 
projects. I have some fabulous goodies in 
store for you. We’ll emphasize antennas in 
May, VHF in June, mobile in July, transis¬ 
tors in August, transmitters and linears in 
September, receivers in October and trans¬ 
ceivers in November. Our policy of paying 
the fastest and the mostest for good articles 
is giving us the pick of the articles and I could 
easily fill a 200 page magazine every month 
for you if you could just get the advertisers 
to back us up. 

We are by far the most particular about 
who our advertisers are and if we get many 
complaints we bounce ’em until things are 
straightened out again. Some of the adverti¬ 
sers that are not in 73 are not in there because 
we will not accept their ads. You can get a 
good clue to this by checking for some that 
we have dropped in the last year or so. The 
readers of another magazine, one which brags 
about checking their advertisers, lost thou¬ 
sands of dollars to a crooked outfit from 
which we refused to accept advertising. 

73 has grown beyond anything that I ex¬ 
pected. Perhaps it is getting too big for me. 
Sometimes I wonder if we should go public 
and issue stock. Or perhaps we would do bet¬ 
ter to join one of the larger publishing houses 
and let them handle the business end of 
things. When a business gets this big there 
isn’t .enough time left for hamming. I miss 
that most of all. 

It would be nice to be able to get away 
for a long trip to some relatively remote part 
of the world and DX a bit. We have all too 
few amateur DX-peditions. I see that Gus is 
off again, but Gus is a professional DXer and 
you have to pay him for working him, one 
way or another, or else he won’t go. This 
was one of the big difficulties with Don Mil¬ 
ler. I don’t put much store in the claims that 
a professional DXer can cage upwards of 
$50,000 a year in relatively tax-free dona¬ 
tions, but there obviously is enough in it to 
keep one or two fellows on the road year in 
and year out. If it didn’t pay they wouldn’t 
do it. 

And, once a fellow is off DXing for a bus¬ 
iness he is forced to find new places to oper- 

(continued on page 67) 
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Apparently I stepped on some toes with 
my February Editorial Liberties. I dared to 
suggest that ARRL’s OO program might be 
more effective in the policing of our bands 
and in recommending that FCC take action 
against malicious offenders. That segment of 
the ham population which is opposed to 
ARRL has been most vociferous in it’s op¬ 
position. 

I’m going to ask two questions, and then 
try to answer them. The first is: Why 
ARRL? And, the second: Why has it failed? 

The answer to the first is fairly simple. It 
was obvious many years ago that amateur ra¬ 
dio could not stand without an organized 
body to support it. A look at the Constitu¬ 
tion and By-Laws, shows that it is organized 
along Democratic principles. You elect the 
person you feel will best represent the inter¬ 
ests of your group, and then guide him in 
those interests. Your Director’s job is to take 
action according to the member’s wishes. It 
works very much like our Federal Govern¬ 
ment. The voters elect their representative to 
the Congress, who in turn cast their votes ac¬ 
cording to the way their constituents tell 
them to. 

The answer to the second question is even 
more simple. It can be said in one word... 
“YOU.” Back in 1933, a man named Hitler 
took over Germany. Even long before, a 
man named Lenin took over Russia. Today, 
we have our Castro, our DeGaule, our lesser 
dictators; and why? Because the people really 
didn’t give a dam. They allowed it to happen. 
ARRL has a fine principle. ARRL has a fine 
constitution. ARRL could be the democra¬ 
tic voice of amateur radio. Instead it is a 
closed corporation of people who live for 
ARRL rather than amateur radio. 


Now, I’m going to ask some questions 
which I am unable to answer. Only you, the 
reader can answer. Are you a voting member 
of ARRL? Did you cast a vote in the last el¬ 
ection? Do you know the name and address 
of your Division Director? Did you write to 
him before the deadline for the coming Board 
meeting in May? If the answer to any of 
these questions is “NO,” you have no right 
to criticize. Sitting back and grumbling that 
things are not going your way won’t get you 
anywhere. The only way to make ARRL 
work for you is to become involved. » 

The Ansel Gridley case in Florida is still 
going on. Grid, W4GJO, is being sued for one 
million dollars. The plaintiff, who owns a 
large liquor store in Sarasota, has been ad¬ 
vertising in local newspapers with vitriolic 
anti-ham messages. He has also distributed 
bumper stickers like the one shown below. 
Grid has obtained an injunction to prevent 
further ads or stickers, but if you have ever 
tried to remove one of those stickers, you 
know they will be around for a long time. I 
suggest that large clubs (certainly ARRL 
won’t get involved) should file counter suits 
against this man for defamation of character 
in the amount of three million. 

With this issue, I sing my “Swan Song.” 
My 22 months with 73 has been rewarding 
and exciting. However, my forthcoming 
marriage to K4MWS promises to also be re¬ 
warding and exciting and the only deadlines 
to be met will be mealtimes. We are to be 
married in May and as soon as I have settled 
in my new home in Florida and have my feet 
back on the ground, I will continue as a con¬ 
tributing editor for 73. Thank you all for 
both your criticisms and your support. 

Kayla...W1EMV 
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Robert G. Teeter 
16 Poplar Drive 
Rochester, N.Y. 14625 


Dual Channel 
Oscilloscope Preamp 


Upgrade your present oscilloscope to 
have dual trace capability. Don’t buy a new 
scope, instead build a preamp that has the 
features you want and need. Two channels, 
each with a separate attenuator, can be dis¬ 
played one at a time or alternately. The 
scope sync can be triggered from either 
input. 

The heart of the unit described herein, 
the switcher and driver boards, were origi¬ 
nally designed as part of a systems modi¬ 
fication. Seventeen Tektronix 360 type indi¬ 
cators (3 inch oscilloscopes) were converted 
to dual trace operation. Each oscilloscope 
was modified internally by adding a pedes¬ 
tal switching transistor, pedestal adjust po¬ 
tentiometer, and lOx amplifier. The switcher 
boards and driver boards were located on 
a relay transfer panel under the console. 
The mode switch and individual gain con¬ 
trols were mounted on the operator’s con¬ 
trol panel. 

By building a switcher board and a driver 
board and adding some switches and acces¬ 
sories, a good alternate trace preamp can 
be constructed at moderate cost. The re¬ 
quired accessories include power of plus and 
minus 12 volts, a mode switch and knob, 
and individual channel gain controls. Op¬ 
tional accessories would be frequency com¬ 
pensated attenuators, switched trigger out¬ 
put and an amplifier. A small modification 
is required within the oscilloscope itself. 
The block diagram, Fig. 1, shows the general 
relation of the parts. 



TRIGGER 


Fig. 1 


This is not a step-by-step construction 
article. Schematics, parts lists, and a descrip¬ 
tion of each circuit will allow anyone who 
has built from scratch to complete a work¬ 
ing unit. 


Packaging 

Depending on individual desires this unit 
may be packaged in many ways. First, it 
could be built entirely within the oscilloscope, 
if enough front panel space is available for 
the switches. Secondly, it could be built 
into a small utility box with one cable, to 
a suitable connector on the scope. In this 
case the following functions either go into 
or come out of the scope (a) 6 Vac for 
power, (b) horizontal sawtooth, (c) pedes¬ 
tal drive, (d) output and (e) trigger, if 
the individual trigger is desired. See Fig. 2, 
front panel layout. 


Fig. 2 
Panel 
layout 


Power 



Power requirements are both plus and 
minus 12 volts dc at less than 50 mA. Power 
may be obtained from batteries, a conven¬ 
tional double dc power supply as in Fig. 3 
or from the 6 Vac filaments of the oscillo¬ 
scope. If the filament supply is used then 
two voltage triplers and regulating zener 
are required, as in Fig. 4. The voltage 
triplers eliminate the necessity for a heavy 
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power transformer, and good regulation is 
obtained with the zeners. In addition power 
comes on automatically any time the oscillo¬ 
scope is turned on. 

Switcher board 

The switcher board is the heart of the 
dual trace preamp, Schematic, see Fig. 5. 
Seven Texas Instrument field-effect-transis- 
tors are used to alternately pass one signal 
to the output. For example, if pin F is 
low and H is high, channel one appears at 
the output, pin L. If the voltages are re¬ 
versed, pin F high, pin H low, then channel 
two appears at the output. Ql, Q4 and Q5 
are buffers. Q2 and Q6 are series switches 
and Q3 and Q7 are shunt switches. The 
off channel is suppressed more than 70 db. 



AdfuK fo» 17V output 
VM V«2. 1MU43 

Fig. 4 

R14 is used to adjust the output level and 
R5 adjusts dc balance. If both inputs are 
connected to ground, then the output, as 
seen at pin L should be a straight line, 
not a square wave. Note that to see this 
another oscilloscope would have to be used, 
or the pedestal drive to the scope would 
have to be removed. See discussion under 
pedestal. 
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Driver board 

The driver board is basically a flip-flop 
triggered by the scope horizontal sawtooth. 
Fig. 6 shows the schematic. Q1 is a saw 
shaper. Q2 and Q3 constitute the flip-flop 
and outputs are taken for gating the switcher 
board. Q4 and Q5 form the pedestal driver 
to position the beam on the scope. In con¬ 
junction with the circuit discussed under 
pedestal, the beam is made to go up for 
channel one and down for channel two, thus 
the traces are separated on the face of the 
tube. The driver will switch acceptably for 
a sweep speed greater than 5 microseconds 
per centimeter. The inherent rise time of 
the pedestal, which is the limiting factor, 
is about 1 microsecond. 

Mode switching 

The switch positions shown in Fig. 7 in¬ 
clude channel A only, B only, and both, 
triggered by A or B. It is necessaiy to 
switch 4 functions, (a) 2 switcher lines, (b) 
pedestal line and (c) trigger line. 

Pedestal 

The internal modification to the scope 
consists of two parts as shown in Fig. 8. 
First, a connection is needed to the hori¬ 
zontal sawtooth for triggering the driver 
board. Use caution here as this voltage may 
be between 100 and 300 volts. This lead 


-I2VDC 



Fig. 7 


should be run in coaxial cable such as 
RG-174/U. The pedestal lead should also be 
in coax. The transistor, Ql, causes one side 
of the push-pull vertical amplifier to be un¬ 
balanced, shifting the position of the trace 
on the screen. Switching occurs pretty much 
during the sawtooth retrace period. The 
existing vertical centering control will move 
both traces equally, while the pedestal ad¬ 
just control will move only the lower trace. 
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AMPLIFIER 



+ 225 



(Upper trace if you get polarities reversed 
anywhere.) If it is desired to overlap the 
traces an easy way to accomplish this is to 
use a pot that has an on-off switch. Connect 
the on-off switch between the collector of 
the transistor and R2. 

Attenuator 

The attenuator can be a simple potentio¬ 
meter or a calibrated 10 step attenuator 
as described in the Electronics World article 
by Donald R. Hicks—“Designing an Oscil¬ 
loscope Vertical Attenuator.” The only re¬ 
quirement is that each input signal to the 
switcher board be less than about 15 volts 
peak-to-peak. Otherwise clipping will occur 
in the FET’s. 

Amplifier 

If desired an amplifier can be added. The 
amplifier used in the Tektronix modification 
is shown in Fig, 8. This was required in 
the system modification as the original single 
attenuator in the 360 indicator was to be 
used to control both signals. Uncalibrated 
gain controls were used to vary the levels 
individually. When the individual gain con¬ 
trol was at maximum the original attenuator 
read correctly. 

Printed circuit board availability 

Etched and drilled boards are available. 
Please correspond with author at 16 Poplar 
Drive, Rochester, New York 14625. 
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Simplest rf Preamp 


Jim Ashe, WlEZT 


How simple can a transistor circuit be? 
Here is a basic rf preamplifier, usable from 
low frequencies to VHF, that must come 
very near the limit. It looks too simple to 
work, in fact, but it wall do a good job 
in SWL, VHF, and TV preamplifier appli¬ 
cations. Yet it does not compromise in the 
important bias-stability department as many 
simple circuits do, and it will accept silicon 
and germanium transistors interchangeably. 
The few components can be assembled in 
almost any convenient style provided the 
circuit is built on a piece of PC board for 
good grounding. 

The emitter-biased amplifier 

We rarely see emitter biasing in experi¬ 
menter and radio amateur circuits. Perhaps 
this is because the circuit needs two voltage 
supply polarities when used in its simplest 
form. Yet sometimes it is not so hard to 
use a second battery if the current require¬ 
ments are low, and a few years ago elec¬ 
tronic circuits were expected to need several 
voltages. Getting by with a single power 
supply voltage is something of a luxury, 
which we can exchange for the convenience 
of a really simple circuit, untroubled by 
the bias problems often seen in amateur- 
built gear. 

In most of the commonly-used electronic 
circuits the transistor properties enter into 
the biasing design. There must be biasing, 
because the standing bias voltages and cur¬ 
rents energize the transistor, and provide 
power for it to use in amplifying its input 
signal. But there is one way in which we 
can bias a transistor which allows the tran¬ 
sistor practically no control over its collector 
current. Using this arrangement eliminates 
transistor aging, temperature, and replace¬ 
ment effects. We can pull a germanium 
transistor out of its socket, replace it with 
a comparable silicon transistor, and discover 
the circuit works about as well in either 
case. Very convenient! Specially nice for the 
hobbyists who must make do with what they 
have on the bench, or are able to scrounge 
out of some miscellaneous circuit board. 


The complete circuit appears in Fig. 1. 
Although it is a very interesting circuit to 
industrial designers, unlike many other ad¬ 
vanced circuits its basic workings really are 
simple. Suppose battery B2 is disconnected 
but B1 remains in the circuit. What hap¬ 
pens? A current flows through Rl, into the 
transistor emitter terminal, to the transistor 
base terminal, and to ground. If the emitter- 
base diode properties change due to aging 
or replacement with a different transistor, 
the current will change only slightly. Using 
a silicon transistor, there would be only an 
8.5!? increase in current if we shorted the 
emitter-base junction. No transistor replace¬ 
ment or type changing, even from silicon 
to germanium, could produce as large a 
change as this. Any variations over time in 
circuit performance must be caused by 
something other than bias instability. 

Now, if we complete the collector circuit 
by connecting battery B2, the collector ter¬ 
minal will steal the emitter current before 
it can flow to the base terminal and to 
ground. The emitter current is practically 
unchanged, and for ordinary amplifier appli¬ 
cations we can ignore the tiny change in 
emitter-to-base voltage that appears when 
the collector terminal is energized. This is 
why emitter biasing is extremely simple and 
stable. The transistor current is controlled 
by one single resistor in the emitter circuit 
rather than by a network jointly including 
emitter, base, and possibly collector ter¬ 
minals. 


03/ LI MADE UP TO TUC 
OPERATING FREQUENCY 



Fig. 1 Complete circuit of the rf preamplifier. 
Parts values are not critical. 
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This isn't the best circuit for some appli¬ 
cations, and is specially inappropriate for 
power-amplifier designs. But it works very 
well indeed for small-signal rf preamplifier 
application because ?f circuits can easily 
meet the low input-impedance and high out- 
put-impedance requirement set by the tran¬ 
sistor characteristics. At audio we would 
have to use iron-core matching transformers, 
but at VHF a few self-supporting turns of 
inexpensive wire will do the job. 

A large capacitor. Cl, connects the low- 
impedance input cable to the transistor emit¬ 
ter terminal without upsetting the bias ar¬ 
rangements. Its capacitive reactance should 
be only a few ohms at the rf operating 
frequency. The values in Fig, 1 were chosen 
for operation on the 2-meter amateur band, 
and the 100 pF capacitor Cl has a reactance 
of around 10 ohms. A 220 pF capacitor 
might have been a better choice but those 
available at construction time were not very 
small. 

The collector circuit is a simple shunt-fed 
resistor-loaded connection via another block¬ 
ing capacitor to an inverted pi output coup¬ 
ling network. The reactance of C2 at 2 
meters is around 100 ohms, much less than 
the 2200 ohms resistive load or the load 
coupled back from the output cable. This 
capacitor, and Cl, serve only to prevent out¬ 
side connections from upsetting the dc con¬ 
ditions in the circuit, and their values are 
not critical. You should avoid too-Iarge capac¬ 
itors since these contribute nothing to circuit 
performance, cost more, and increase the pos¬ 
sibility of unwanted resonances. 

If we turn a pi-tuner inside out, what do 
we have? Instead of one inductor and two 
capacitors with the connection between the 
capacitors grounded, we have a single capa¬ 
citor (C3) across the ends of an inductor 
(LI) which has a grounded tap. We can 
look at this arrangement as a resonated 
autotransformer, in which the unwanted coil 
reactance is balanced out by the parallel 
capacitor and the impedance transformation 
from 2200 ohms input to 52 ohms output is 
determined by the turns ratio on the two 
sides of the grounded tap. In this case we 
have six turns grounded at turn #1 from 
the cable end, which transforms the 52 ohms 
to roughly 1260 ohms, approximately. The 
impedance transformation is the square of 
the turns ratio. 

Construction 


The construction style is not printed cir¬ 
cuit, although the preamplifier is assembled 
on a piece of copper-clad PC board. There 
is no transistor socket simply because we 
can get by without one. This minimizes lead 
lengths and inductances, and the base lead 
is soldered directly to the PC board. An 
input coax connector is eliminated by solder¬ 
ing the braid of the coax input cable directly 
to the board. Blocking capacitor Cl is 
soldered directly from the transistor emit¬ 
ter lead to the center conductor of the cable. 

At the output, LH side, a pair of lugs 
mounted in the board support the inductor 
of the output matching circuit L1/C3. The 
lugs could be replaced by a pair of tiny 
insulated stand-offs, or a small terminal lug 
strip to avoid the need for removing some 
copper. In this case it was easy to solder 
the small mica compression trimmer C3 be¬ 
tween the lugs on the opposite side of the 
board. The output blocking capacitor C2 is 
mounted between the transistor collector lead 
and the input end of the matching network, 
and the output coax cable center conductor is 
soldered to the lug supporting the output 
end of the network. With the cable outer 
braid soldered directly to the copper sur¬ 
faced board, another rf connector is elimi¬ 
nated. 

When I originally built the preamp, I 
connected the coil to ground a little too far 
to the right hand side of the coil. This didn’t 
work too well and I had to move the tap 
to the left. This connection can be moved 
up or down the coil for best gain, and 
should not be so far along the coil toward 
the transistor that the tuning capacitor 
seems to have no effect. 

Resistors R1 and R2 extend directly from 
emitter and collector leads to convenient 
lugs situated far enough from the transistor 
to avoid power lead capacitances from affec¬ 
ting the circuit performance. These resistors 
are half-watt units but quarter-watt units 
would work as well. Composition resistors 
are preferred, rather than metal-film or 
ware-wound variety. 

Operation 

Complete the circuit assembly (which 
may require several minutes) without mak¬ 
ing the connection from collector to output 
network L1/C3 via C2. This prevents transis¬ 
tor collector-base diode action from killing 
coil Q when you try to tune it to frequency 
using a grid dip oscillator, and it may pre- 
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vent damage to the transistor too. If you 
do not have a GDO use coil and resonance 
equations or nomographs, and provide lots 
of adjustment. When you reasonably believe 
the output LC circuit resonates near to or 
a little above the operating frequency, go 
on to the next step. 

Connect a 56 or 68 ohm half-watt or 
smaller composition resistor across the pre¬ 
amplifier input terminals, and make the 
collector battery connection through a milli- 
ammeter. There should be no current flow¬ 
ing. Upon completing the emitter battery 
circuit, the collector current should rise to 
about 2.6 mA and a VTVM or 20,000 ohms 
per volt multimeter should indicate about 3 
to 4 volts at the collector terminal. Base- 
emitter voltage should be around 0.3 volts 
for a germanium transistor, or 0.7 volts for 
a silicon transistor. If you do not find these 
voltages check first to be certain battery 
polarity connections are correct. If you’ve 
goofed don’t replace the transistor, it’s prob¬ 
ably all right. Switch polarities and try 
again. 

Now complete the collector-to-output con¬ 
nection through C2, and install the pream¬ 
plifier in your receiver system. Turn it on 
and listen for birdies. If there are signs 
of unwanted oscillation replace the input cir¬ 
cuit with a 68 ohm composition resistor and 
if the birdies remain then move the coil 
tap nearer to the collector terminals. This 
increases transistor loading and reduces cir¬ 
cuit gain. If you find the preamp oscillates 
with antenna input but does not with a 68 
ohm resistor across its input, then you need 
to improve your antenna system. It’s reactive 
and needs tuning or corrective mechanical 
work. 

Finally, tune C3 for maximum output. In 
a TV weak-signal area this will appear as 
a sharper, stronger picture, and in SW and 
YHF applications you will observe stronger 
signals and less noise unless your system 
noise comes from locally generated inter¬ 
ference, in which case there may be more 
of it. 

Additional suggestions 

We can easily make this simple circuit 


more complex. For instance, we can replace 
Cl with a small compression trimmer, ad¬ 
justable to tune out the small inductance 
of the cable-to-transistor-and-return loop. 
This will improve circuit stability by re¬ 
ducing the fedback voltage that collector- 
to-emitter capacitance can develop from 
emitter to ground. 

We can also improve circuit gain by re¬ 
placing R2 with an rfc. This choke should 
have a reactance of several ten-thousands 
of ohms at signal frequency. 100 MH at 
6 meters and maybe 30 at 2 meters looks 
about right. Then the output matching net¬ 
work can be readjusted for a greater im¬ 
pedance transformation, and signal gain 
wall be increased. Chance of oscillation will 
increase too, but this arrangement offers 
an interesting possibility. 



Fig. 2. Suggested variation for improved perform¬ 
ance. Operating current may be varied for strong 
or weak signal work without detuning the output 
circuit. 

With no collector resistor, collector volt¬ 
age no longer depends upon collector cur¬ 
rent. We can now adjust collector current 
by adding a variable resistor in the emitter 
circuit, which will vary the amplifier oper¬ 
ating conditions without detuning the col¬ 
lector circuit. See Fig. 2. This circuit is 
certainly more elaborate than the simple 
one you may have constructed first, but 
enables you to choose increased collector 
current at lower gain to reduce cross-modu¬ 
lation effects, or to adjust the emitter cur¬ 
rent for maximum gain to hear weak sig¬ 
nals. 



GIANT 


ONLY $24.95 

Postpaid 


NUMBERS-24 HOUR DESK CLOCK 

Can be read from 15 feet in a dense fog. 
Available in Charcoal Grey, Coral Red. Light 
Blue, White or Brown. If you don’t specify 
we will send one at random. They are aft 
beautiful. 12 hour movement also available. 

REDLINE Co., Box 231, Jeffrey, NH-03452 
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George Leonard 
Associate Editor 
Look Magazine 


Education and Ecstacy 

The following is reprinted by permission of Look Maga¬ 
zine and Mr. Leonard. I think this last chapter of his book 
describes the “magic” quality of amateur radio. 


LIFE HAS ONE ultimate message, “Yes!” re¬ 
peated in infinite number and variety. Hu¬ 
man life, channeled for millennia by civili¬ 
zation, is only just beginning to express the 
diversity and range of which it is easily 
capable. To deny is to swim against the cur¬ 
rent of existence. To affirm, to follow ecstasy 
in learning—in spite of injustice, suffering, 
confusion and disappointment—is to move 
more easily toward an education, a society 
that would free the enormous potential of 
man. 

When men must serve as predictable, pre¬ 
fabricated components of a rigid social ma¬ 
chine, the ecstatic is not particularly useful 
and may, in fact, erode the compartments so 
necessary for the machine’s functioning. But 
when a society moves away from the mech¬ 
anistic, when an individual functions as a 
free-roving seeker, when what we now term 
“leisure” occupies most of his hours, ecstasy 
may usefully accompany almost every act. 
Technology is preparing a world in which 
we may he life-long learners. In this world, 
delight will not be a luxury but a necessity. 

I can recall little of what happened in 
school the winter I was 15. Perhaps that was 
the year everyone in my English class had to 
do a chapter-by-chapter synopsis of Treasure 
Island, But the afternoons and nights of that 
period still are vivid. I was infected with 
the ham-radio bug. My next-door neighbor, 
a boy two years older, had got me started, 
and I lived for months in a state of delicious 
excitement. I would rush home from school, 
knowing the day would not be long enough. 


I would work steadily, practicing codes, de¬ 
vouring ham manuals and magazines, pour¬ 
ing over catalogues of radio parts, building 
simple shortwave receivers. I loved every¬ 
thing about it. When I read Gerard Manley 
Hopkins’s Pied Beauty, the phrase, “all trades, 
their gear and tackle and trim,” immediately 
summoned up the coils and condensers, the 
soft-glowing vacuum tubes, and sizzle and 
smell of hot solder, the shining curls of metal 
drilled out of a chassis. 

One night, my radio experience came to a 
moment of climax. For weeks, I had been 
working on my first major effort, a four-tube 
regenerative shortwave receiver. The design 
was “my own,” derived from circuits in the 
manuals and approved by my knowledgeable 
friend. Every part was of the highest quality, 
all housed in a professional-looking, black- 
metal cabinet. Every knob and dial was care¬ 
fully positioned for efficiency and aesthetics, 
and there was an oversized, freewheeling 
band-spread tuning knob. That night, I had 
been working ever since running most of the 
way home from school. I had skipped dinner, 
fiercely overriding my parents’ protests. Now, 
at about 11 o’clock, I soldered the last con¬ 
nection. 

With trembling hands, I connected the 
ground and the antenna, plugged in the 
socket and switched on the set. There was a 
low, reassuring hum, and, after a suspenseful 
wait, the four tubes lit up. I increased the 
volume. Dead silence. Nothing. I checked 
all the switches and dials. No problem there. 
Perhaps it was the speaker. I plugged in the 
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earphones. Still nothing. 

I couldn’t imagine what was the matter. 
For the next hour or so, I went over every 
connection, traced the circuit until I was 
dizzy. Since I had splurged on all-new parts, 
I didn’t even consider that one of them 
might be defective. The mystery, so powerful 
and unfathomable, could obviously have been 
cleared up in a few minutes by any well- 
equipped radio repairman. But for me, its 
unraveling was momentous. 

The radio’s circuit consisted of two stages. 
The first stage converted radio frequency 
waves to electrical impulses of an audible 
frequency; the second stage served as an 
amplifier for the electrical impulses coming 
from the first stage. I hit upon the idea of 
tapping the earphones in at the end of the 
first stage. Success! Static, code, voices. This 
seemed to indicate to me that the trouble lay 
somewhere in the second stage. On an im¬ 
pulse, however, I tied in a microphone at 
the very beginning of the second stage. Suc¬ 
cess again. The second stage worked. I could 
hear my voice coming from the speaker. 

In that very instant, the answer was clear: 
Both stages worked separately. The trouble 
had to lie in the coupling between them. My 
eyes went to a little green-and-silver coil 
(the broken connection between subconscious 
and conscious , the hidden flaw between in¬ 
dividual and community). It had to be that 
impedance coil. With this certainty, I was 
quite overcome. I would gladly have broken 
into a radio store to get another one, but 
my friend, I found, had a spare. I tied it in, 
not bothering for the moment to solder it. 
And a universe poured into my room from 
the star-filled night. I spun the dial: a ham 
in Louisiana, in California; shortwave broad¬ 
casts from England, Germany, Mexico, Brazil. 
There was no end to it. I had put out new 
sensors. Where had been nothing, there was 
all of this. 

Ectasy is one of the trickier conditions to 
write about. But if there is such a thing as 
being transported, I was transported that 
night. And I was, as with every true learning 
experience, forever afterward changed. 

Every child, every person can delight in 
learning. Every educator can share in that 
delight. The methods are available. The needs 
for reform are clear. The chief obstacles are 
simply inertia and low expectations. Actually, 
a new education is already here, thrusting up 
in spite of every barrier built against it. Why 
not help it happen, ■ 



Listen for the hundreds of 
LK-2000 lineors now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1.00 for 


BTI LK-2000 

LINEAR 

AMPLIFIER 


For SSB, CW, RTTY 

Maximun legal input 
Full loading 80-10M 
Rugged Eimac 3-1000Z 
Dependable operation 
Easy to load and tune 
No flat topping with ALC 
Distinguished console 
Instant transmit 
High efficiency circuit 
Designed for safety 
Fast band switching 
Real signal impact 


technical and instruction 
manual. 


Price.... *795 00 


READY TO OPERATE! 


BTI AMATEUR DIVISION 

Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 



Announcing another 

a exciting'FIRST” 

.SOLID-STATE 
TV MODULES! 

BUILD A VIDICON TV CAMERA IN A JIFFY!! 
PREVIOUS TV KNOWLEDGE NOT REQUIRED. 



• Totally encapsulated for trouble-free operation. 

• Compact size; ]%'* x 2 Yi" x 1” approx. 3 oz. average weight. 

• Each modu]e replaces entire camera section...i.e., complete 
video amplifier, vertical sweep, horiz. sweep, RF osc., etc. 

• Perfect for amateurs, experimenters, students, industry, etc. 

• Assemble complete camera in a few hours! Only 5 modules 
required. Designed to work with standard 1” vidicons and 
focus-deflection kits. 

• Each module complete with hook up instructions. Fully 
guaranteed 90 days from date of purchase! 

• Build completely modularized camera or replace trouble 
sections of existing cameras with as many modules as needed. 

Video module - $20 Vert, module - $15 Horiz. module - $15 
RF Osc. module - $10 HV module - $10 

Send for complete details on these new vidicon camera modules 

plus our latest catalog fully describing our extensive line of TV 

camera kits, plans, coil kits, vidicons, lenses, etc. It's FREE. 

ATV Research 

13TH & BROADWAY, NORTH DAKOTA CITY, NEBR. 68731 
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Push to Talk 

(The Twoer Way) 


Norm Ross VE3ETJ 
Box 26, R.R. 1 
Dorchester, Ont., Canada 


It all started one bad winter day. I was 
giving road conditions in our area to an¬ 
other local ham when I reached to push 
down the transmit switch on the twoer. 
At the same time another car was coming 
in the opposite direction. The twoer, being 
out of arm’s reach, made me lean over to 
transmit. This made the car sway towards 
the oncoming car. If the driver had not 
headed for the ditch there would have been 
a real accident. With my heart in my mouth, 
this brought me to the conclusion that we 
needed push to talk. 

We did it inexpensively without defac¬ 
ing the Twoer in any way. One evening will 
do the job, and if you have the assembly 
manual of the Twoer (HW 30), assembly 
will be much faster when installing the 
relay. 

Step I. 

The relay which we used was a Potter 
& Brumfield KHP-17A11-12 volt (4 P.D.T.) 
The relay is mounted upside down between 
coil CC and socket V4. To hold the relay 
down in place, a bracket was made and 
attached to the mounting screw of the re¬ 
lay. When the bracket is attached, move 
the wiring out of the way between the coil 
CC and socket V4 and place it so that the 
bottom of the bracket is below coil CC and 
the relay about K inch away from the coil. 
Drill a %2 hole and fasten to the chassis. 

Step 2. 

Now the wiring begins: 

At any time you find the original wiring 
is too short, replace it keeping all the wires 
close to the chassis when transferring from 
wafer switch Z to relay. Start transferring 
the wiring at pin 12 of the wafer switch 
Z to pin 9 of the relay. 


From Wafer switch Z To: Relay 


12 

11 

10 

9 

8 

7 

5 

4 


9 

5 
1 

10 

6 
2 
7 
3 


Pins 6, 3 and 2 are left connected to wafer 
switch Z. 

Pin 11 on the relay is grounded. 

Pin 12 on the relay is connected to pin 
3 of wafer switch Z. 

Pin 8 on the relay is connected to pin 2 
on coil CD. 

Connect a .01 disc capacitor from pin 6 
to pin 11 on relay. 

Step 3. 

Now that the relay has been wired in, we 
need a voltage to operate the relay coil. 
I wired in a half wave power supply and 
filtered it just enough to close the relay. 
(If relay does not close, take the tension 
of the spring until it does close.) 

The power supply was made on a four 
pin terminal strip (PS) using a 50 mfd. at 
50 volts condenser and a diode. Place this 
strip under the screw that holds V3 in place 
coming from pin 1 of the terminal strip S 
which has a RFC to pin 5 of V3 (6BS8) 
filament supply. At this point the relay volt¬ 
age was taken. Drill a % in. hole near 
pin 1 of terminal strip S. Connect a wire 
from pin 1 of S to pin 2 of PS. Connect 
a jumper from pin 1 to pin 3 of PS. Con¬ 
nect a 50 mfd. 50 volt condenser from pin 
1 (neg.) to pin 4 (pos.) of PS. 

Connect a wire from pin 4 of PS to pin 

13 of the relay. 

Step 4. 

All that’s left is the microphone connec¬ 
tion. Replace the mic. connector 432-3 with 
any 4 pin female connector. Pins 3-4 of the 
connector are grounded. Pin 2 goes to RFC 
coming from pin 1 of VI. Pin 1 goes to 
pin 14 of relay. Connect jumper from pin 

14 of relay to pin 5 of wafer switch Z. 

For the mic. cord we used an Armaco 
TFCC and the mic. was a ceramic with push 
button. The old transmit switch will still 
work as if nothing had been changed, ex¬ 
cept we don’t have to reach down and fum¬ 
ble with the switch. We have a tener with 
the same modification, now all THREE of 
us are doing fine! . . . VE3ETJ 
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Variable dc Load 



Quite often electronic construction articles 
go to great lengths to describe the functions 
of components, their minimum or maximum 
allowable values and how the circuit works, 
but end up skimping on explanations about 
the power supply section. More likely than 
not they merely state the required voltages 
and currents and leave the power supply 
design up to the builder. 

Most electronic manuals furnish data and 
design details for power supplies. If you are 
the type of builder who can afford to go 
and buy all new components to build exactly 
to the handbook design then you won’t have 
any trouble. However, in this world of sur¬ 
plus and used TV 7 set power supply com¬ 
ponents, most builders turn to the junk box 
first for the power supply parts. 

Since it is rare to find the exact com¬ 
ponents, even in the best stocked junk box, 
the builder usually ends up with a power 
supply constructed with components quite a 
bit different than those specified. We know 
it will work but how well will it work? 
Naturally, attaching it to the piece of gear 
it will power will be the “acid test,” but 
why compound problems? Why try to test 
and debug a new piece of gear with a power 
supply that may be bugged because of in¬ 
adequate regulation or filtering. A power 
supply defect can really hide itself and show 
up as a bug on the gear being tested—like 
distortion in a linear amplifier because of 
poor power supply regulation. 

Why not test the power supply “off-line” 
before using it? 

Here’s how. 


D. P. Bryan , W2AJW 
4 Crescent Drive 
Applachin, New York 


If you have ten or twenty assorted high 
wattage resistors or a 200 watt vari¬ 
able resistor in your junk box and don’t 
mind the inconvenience of dropping power 
to change the resistor or vary the tap then 
do so as indicated in Fig. 1A. 

If you have a couple of old transmitting 
tubes with high plate dissipation, a filament 
transformer to match, a couple of low watt¬ 
age variable resistors (one being a potenti¬ 
ometer), a dc milliameter, a small power 
transformer for bias, and want complete 
flexibility and ease of control, then do as 
indicated in Fig. IB. 



Fig. ]. A high wattage fixed or variable resistance 
load can be replaced with a triode vacuum tube 
controlled by a low-wattage variable grid resistance. 


Since I had a couple of old VT-4-C’s 
(211’s) with big graphite plates rated at 100 
watts dissipation each in the junk box, I 
chose procedure IB. This decision was also 
prompted after burning my fingers a couple 
of times changing hot resistors as in proce¬ 
dure 1A. Actually, any tubes will work. The 
decision as to type should be made based 
on plate dissapation rating. Pick the tubes 
with the highest ratings. The maximum load¬ 
ing and power consumption by the unit will 
be determined by the plate dissipation of 
the tubes used. 

How it works 

Fig. 2 shows the diagram of the variable 
load. The load consists of tube power dis- 
sipators and a bias power supply with a 
means (R2) of controlling the bias and 
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Fig. 2. The practical circuit. Grid and anode re-sistors improve circuit stability. 


therefore current drawn by the tubes. A 
dc milliammeter (Ml) is inserted in the cath¬ 
odes of the tubes to measure the current 
through the load. The meter has a basic 
0-100 dc mA range that is extended to 0-500 
mA by switching (S2) a five times shunt 
(R3) across it to test heavy duty power 
supplies. A voltmeter is connected between 
the input terminals (—V) and (+LV or 
-f-HV) to simultaneously measure power 
supply output voltage or ripple and current. 
The 100 ohm 10 watt resistors in the plate 
circuits of the tubes are necessary to assure 
stable tube operation. The resistor in the 
plate lead from the +HV is necessary if 
higher than rated voltages will be tested. 

As stated earlier the current drawn by 
the tubes is controlled by R2 which varies 
the bias on the tubes. Basically, a tube is 
cutoff (drawing no current), when the grid 
is more negative than the cathode. A tube 
is conducting (drawing current), when the 
grid is more positive or moved closer to 
the cathode potential. The degree of conduc¬ 
tion or current draw depends on the bias set¬ 
ting between these two extremes. Hence the 
principle of operation of the variable load 
unit. 

Adjustment 

The cut-off bias condition of the tubes is 
set by: 

1. Set slider on R1 to mid range. 

2. Set potentiometer arm R2 to full minus 
end. The potentiometer should be wired 
so this condition exists when the arm is 
rotated fully counter clock wise. 

3. Connect the unit to an external power 
supply. This supply should be one with a 
highest output range available which can 
be used with the type of tubes used in the 
variable load. 

4. Turn on the variable load. 

5. Turn on the test power supply. 

6. If the milliammeter Ml shows any in¬ 
dication, turn all power off and move the 
slider on R1 towards the plus end of the 
resistor. If the meter does not move go to 


step 7. Turn on power, steps 4 and 5, 
and again check the milliammeter for a 
reading. Repeat this step until R1 slider is 
set at a point that current just stops flow¬ 
ing. 

7. If the milliammeter Ml does not show 
any indication turn all power off and move 
slider of R1 slightly towards the minus 
end of the resistor. Turn power on, steps 
4 and 5, and again check the milliammeter 
reading. Repeat this step until R1 slider 
is set at the point where current starts flow¬ 
ing, then back off R1 slider to the point 
where current just stops flowing. 

8. Steps 6 and 7 will set the bias point of 
the variable load so that its maximum 
range of loading can be utilized. 

9. Insert a milliammeter between the arm 
of R2 and the grids of the tubes and meas¬ 
ure the current drawn when R2 is set 
for full conduction. If the value is higher 
than that allowable for the 5 watt rating 
of R2 insert a resistor at RS to bring the 
current back down. The slider of R1 
should not be set any closer than \o% of 
its total value to the minus end of the 
resistor. This will limit the tube grid cur¬ 
rent when R2 is set for maximum con¬ 
duction at the plus end and help prevent 
R2 burn out. 

Grounding 

Notice in Fig, 2 that the only thing 
grounded to the chassis is the ground con¬ 
ductor of the three wire ac line cord. This 
will allow testing of minus as well as plus 
power supplies. The three wire line cord 
with ground is essential in this application 
in the event of a short circuit to the chassis. 
For that matter it is recommended that all 
electrical equipment be equipped with three 
conductor power cords. If grounded power 
cords are not used in your shack then the 
variable load chassis and the power supply 
chassis should be bonded together before 
running any tests. 

Operation 

In the following two examples the test 
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set up should be as shown in Fig. IB. The 
voltmeter should be connected for either 
ac or dc operation depending on whether 
measurement of regulation or ripple is the 
object of the test. Graph paper should be 
used to plot the progress or results of the 
test. (It’s a lot easier to “see” what a series 
of numbers represent when they are plotted 
on a graph.) The graph should be set up 
with voltage increments on the vertical axis 
and current on the horizontal axis. The steps 
or size of the increments will generally de¬ 
pend on the two extremes of the measure¬ 
ment. Try to keep the graph spread out for 
accuracy. 

Once the equipment is set up power is 
turned on and the load control R2 is turned 
clockwise until the amount of current rep¬ 
resenting the first current increment is in¬ 
dicated on the milliammeter. The voltmeter 
is then read and the indicated voltage is 
logged as the first spot on the graph. R2 is 
then advanced to the next current increment 
and the voltage is again read and logged. 
This process is continued through the last 
current increment at which time a line 
should be drawn connecting each spot on the 
graph paper completing that part of the 
test. At this point a component can be 
changed and the whole sequence runs again 
to see if an improvement was realized. 

These two examples will give you an idea 
of how it works: 

1. Regulation—The graphs in Fig. 3 were 
made by testing a power supply using a 
transformer with an unknown current rating. 
Two unmarked chokes, LI and L2, were 
tied in the power supply to see which 
offered the best regulation. A dc voltmeter 
was connected across the power supply out¬ 
put to measure the voltage under the differ¬ 
ent current settings. 

Examination of graphs 3B and 3C shows 
that the choke used in 3B has 16% better 
regulation (ac ripple was the same in both 
cases). The addition of a 10 mfd input filter 
capacitor and going to a 35 mfd output filter 
capacitor. Fig. 3D, actually made the regu¬ 
lation worse, to 33%, and had little effect 
on the ripple. 

The circuit selected for the power supply 
was that of Fig. 3B. 

2. Ripple—The graphs in Fig. 4 were 
made to determine the proper value of filter 
capacitor required to maintain a ripple con¬ 
stant of less than 3%. In this case an ac 
voltmeter, with a suitable blocking capacitor, 


FIG. 3 



illustrate power supply performance under load. 

is connected across the power supply output 
to measure the ac component. 

It can be seen that graph 4B with the 
35 mfd filter capacity gives 11% less ripple 
than the circuit using only 10 mfd of filtering. 
Circuit 4B also gives slightly better regula¬ 
tion. 



Fig. 4. As power supply load increases, voltage 
drops together with an increase in ripple. 

Variable dc load-Controls left to right: minus volt¬ 
age, plus low voltage, plus high voltage, ac power/ 
off, meter X5 multiplier switch, meter, load con¬ 
trol. The large resistor on the top center of the 
chassis is in series with the plus high voltage 
terminal and allows testing of supplies with output 
capacities greater than the tubes can handle. 

These are but two examples of what you 
can do with a “Variable dc Load.” As with 
anything else, its total effectiveness will be 
up to the ingenuity and inventiveness of the 
user. 

. . . W2AJW 
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Single Side 




METERING CIRCUIT 


Fig. 1. Metering cir¬ 
cuit for the Single- 
sided SITE bridge. 


After reading the articles in 73 on SWR 
bridges that led up to the double-sided 
board pick-up, 0 I decided to try mv hand 
at building one, but on single side board. 



Ed Laurence WASSWD 
615 Sherwood 
Richardson. Texas 75080 

Several of these boards have been etched 
and units assembled, and all have been satis¬ 
factory. I have used mine, with a 200 micro¬ 
amp meter, from a kw on the low bands 
up to a “Twoer,” with no problems with 
sensitivity. 



Fig. 2. Layout for the printed circuit board. 


22 


73 MAGAZINE 









Schematic diagram of SWR bridge. 

Since Bud Miniboxes are commonly avail¬ 
able, I scaled this board to fit into the Bud 
Minibox CU 2102A or CU 3002A. If you 
want to include the metering in the same 
package, the CU 2103A or CU 3003A should 
be used to give more room. 



If you use the CU 2102A, center the 
coax connectors on the ends. If the CU 
2103A, mount the connectors .8 inches from 
the open end. I used solder lugs bent at 
right angles to mount the P. C. Board to 
the chassis. The photograph shows the 
mounting much better than 10,000 words. 

The meter sensitivity control circuit shown 
has a W'ider control range than the one 
shown in the ARRL Handbook, since the 
pot shunts the meter at low settings. This 
action could be accentuated by putting a 
fixed resistance in series with the meter 
movement, at the expense of sensitivity. 

. . . WA5SWD 
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TOROID CORES 


Red "E" Cores-500 kHz 




to 30 MHz- n = 10 
# OD 

ID 

H 

EACH 

T-200-2 2.00" 

1.25” 

.55" 

$3.00 

T-94-2 .94 

.56 

.31 

.75 

T-BO-2 .80 

.50 

.25 

.60 

r -48-2 .48 

.37 

.19 

.50 

T-50-2 .50 

.30 

.19 

.45 

T-37-2 .37 

.21 

.12 

.40 

T-25-2 .25 

.12 

.09 

.30 

T-12-2 .125 

.06 

.05 

.25 

1 Yellow “SF" Cores-10 MHt 



to 90 MHz- ti — 8 
T-94-4 .94 

.56 

.31 

.95 

T-80-6 .80 

.50 

.25 

.80 

T-68-6 .48 

.37 

.19 

.65 

T-50-4 .50 

.30 

.19 

.50 

T-25-4 .25 

.12 

.09 

.35 

T-12-6 .125 

.06 

.05 

.25 

I Black “W" Cores-30 MHz 



to 200 MHz- = 7 
T-50-10 .50 

.30 

.19 

.60 

T-37-10 .37 

.21 

.12 

.45 

T-25-10 .25 

.12 

.09 

.40 

T-I2-I0 .125 

.06 

.05 

.25 
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x .125", a = 

= 900. With Spec 

Sheet & Application Notes Pkg of 

12, $2.00 
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so tha* you can | 

make your own high ( 

? modern inductors for hun- 1 

dreds of practical applications.: $1.50 


MINIMUM 

ORDER: 

$1.00 


I Please Add 254 per 

order 


; for Packing & Shipping 
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100 KHz Marker Generator 


This useful piece of equipment generates 
usable harmonics from 100 kHz to 225 MHz. 
It is completely self contained and portable 
which makes it convenient not only to use 
in the ham shack, but also in the mobile 
unit or at a field day location. Its use lies 
mainly in accurately spotting band edges 
and 100 kHz calibration points throughout 
the ham bands. 

Most modern day home receivers are 
equipped with calibrators, but these cali¬ 
brators are of little use when needed to 
spot frequencies on VHF and UHF conver¬ 
ters or portable equipment. 

The generator is constructed in a 2/4 x 
411 x U 2 inch handi-box. The parts are 
mounted on a vector board, and the entire 
unit is powered by one #216 nine volt 
battery or its equivalent. 

Hints on construction First obtain some 
vector board. The piece I used was cut 
from the board supplied in a “GE experi¬ 
menters aid hobbyist kit.” The board must 
be cut to size before construction and will 
measure 3/2 x 2 inches. This will allow 
room for the 9 volt battery in the end of 
the handi-box. Make sure the newly cut 
vector board will fit inside the handi-box 
before you start mounting parts. It might 
save a lot of trimming at a later date. 

The parts layout is not critical. Com¬ 
ponents may be arranged as shown in the 
photo or in any other arrangement suitable 
to the components you may be using. I 
used sockets for the transistors, as I wanted 
to be able to experiment to see which 
transistors from my junk box would give 
the most output in the VHF and UHF 
bands. I ended up using the 2N404 for the 
oscillator and a 2N384 in the multiplier 



W. W. Davey W1C]B 
329 East Kent 
Missoula, Montana 59801 



stage. I also found that Japanese 2SA83 
transistors which had been removed from 
the if stages of a junked transistor radio, 
would work equally well in both sockets. 

All components are mounted on the top 
of the Vector board with the exception of 
C4 and C5. For the most part, wiring can 
be completed with existing leads on com¬ 
ponents. The push-in terminals furnished 
with the GE experimenters kit were used 
for the battery connections, antenna con¬ 
nection and for mounting the crystal sock¬ 
et. The circuit board can be mounted to 
the handi-box with three Hie inch bushings. 
This leaves room for a slide switch to be 
mounted on the cover of the handi-box. Two 
of these bushings were purposely placed at 
the end of the board to form a sort of 
socket to hold the 9 Volt battery. The 
antenna output connector which is mounted 
on the handi-box is a switchcraft #:3501FP 
phono jack. A small hole may be drilled in 
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CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use. The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev¬ 
el meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great 
for recording DX contacts, friends, at tne movies, 
parties, unusual accents, etc. Use like a camera. 
Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALEN DAR CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 

numbers. Set this on GMT 
and never make a mistake 
again on logging time or date. 8x314x314, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 

12 HOUR CLOCK. $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1% lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 





, Send order to: 

REDLINE Co. Box 431, Jeffrey NH 03452 

I ( ) Tape recorder ( ! Digital clock radio 

I ( j 24 Hour clock ( j 12 Hour digital clock 

) Travel clock radio ( ) Desk nameplate 


Name, 


Address, 
City_ 


I State, 


-Zip. 


the bottom of the handi-box through which 
a screwdriver may be inserted for adjusting 
Cl. For extreme accuracy Cl is adjusted to 
zero beat with WWV. 

A 36 inch piece of insulated wire soldered 
into a phono plug may be inserted into the 
phono jack and used as a test antenna. The 
intensity of the markers may be varied by 
moving this tqst antenna near your receiver 
antenna lead-in. If you are using a coax lead- 
in you can couple by drilling a small hole in 
your coax relay so that the test antenna can 
be inserted near the relay armature. You will 
find that most SWR meters provide an easy 
method of coupling to the center conductor 
of the coax. As a last resort you can always 
couple to the receiver or converter antenna 
coil. 

I have made very good use of this gadget 
to spot frequencies in the 144 and 220 MHz 
bands. It was well worth the time and effort 
it took to build it. 

...W7CJB 


0A2 PECULIARITY 

In the process of putting together a small 
regulated power supply I found myself in 
need of a convenient stand-off. Unhappily I 
picked pin 3 of an OA2 gas regulator tube. 
It seemed like a reasonable choice, but I can 
assure you that this is not the thing to do. 

If you look closely at the tube you will 
see that the connections from pins 3 and 6 
go through the glass envelope and extend 
about !4 inch into the tube. They are not 
connected to any part of the tube. The 
Handbook shows the pins to be internally 
connected. 

What happens is this: the short pins act 
like anodes. If you put 500 volts on one of 
the pins the tube will fire and draw current. 
In my case there was nothing to limit the 
current and the tube really went wild! 

Conclusion: do not use these pins as 
stand-offs. 

Robert Bailey K3AQH 
Philadelphia, Pennsylvania 


CUSTOM TRANSFORMER DESIGN & MANUFACTURE 

Write today for a free quotation on any transformer, choke, 
or saturable reactor. Each unit will be designed and manu¬ 
factured to your exact specifications. Standard B-f and tape 
wound “C" cores are available. Quantities from single units 
to production runs may be accommodated. 

PETER W. DAHL CO. 

5325 Annette Ave., El Paso, Texas 79924 
Tele: 915-751-4856 


26 


73 MAGAZINE 











HOWARD W. SAMS 

Advanced & Extra-Class Amateur License Handbook 

by Howard S. Pyle, W70E. Provides all the information 
you need to obtain your advanced—or extra-class 
license. Makes preparation for these top licenses far 
easier for present holders of lower licenses. Includes 
sample questions for each exam. 192 pages. 

20649, only .$3.95 

General-Class Amateur License Handbook 

by Howard S. Pyle, W70E. A complete guide, including 
typical FCC test questions and answers, to help you 
prepare for the Technician, Conditional, or General- 
Class radio exam. 144 pages. 20639, only .$3.25 

Building Your Amateur Radio Novice Station 

by Howard S. Pyle, W70E. Provides complete, easy-to- 
follow construction details for building an inexpensive 
transmitter and receiver, plus several valuable acces¬ 
sory items, for Novice or General Class operation, 128 
pages. 20050, only .$3.75 

International Code Training System 

by International Teaching Systems, Inc. Special pro¬ 
grammed charts and 33V3-rpm recordings help you re¬ 
ceive at 2-3 wpm in just a few minutes. You'll be receiv¬ 
ing and sending up to 22 wpm with less than an hour 
of recorded instruction. 96 pages; 6 record sides. 

20138, only .$7.50 


Famous Editors & Engineers Books 


17TH EDITION OF THE FAMOUS /---- 

Radio Handbook 

Tells how to design, build, and / .^WrQV '' 
operate latest types of ama- / JkoB *** 
teur transmitters, receivers, / JSm 

transceivers, and amplifiers. Aay 

Provides extensive, simplified \'W 

theory on practically every / 

phase of radio. All original 
data, up-to-date, complete, 848 pages. 

EE-167, only .$12.95 

The VHF Amateur 

by Robert M. Brown, K2ZSQ/W9HBF. Completely up¬ 
dated handbook incorporating the finest material on 
vital vhf subjects from the rare back issues of the 
famous VHF Magazine, plus new data of great interest 
to both old and new vhf men. 160 pages. 

EE-65060, only .$4.50 

Commercial Radiotelephone License 
Q&A Study Guide 

by Woodrow Smith & Robert Wetborn. Invaluable prep¬ 
aration for the exams. Questions cover first four ele¬ 
ments of the radiotelephone license exam. Answers 
are detailed and comprehensive. 272 pages. 

EE-031, only .$6.95 

Single Sideband; Theory and Practice 

by Harry D. Hooton, W6TYH. The one-source guide to 
ssb, covering origin and principles, derivation of ssb 
signals, carrier-suppression techniques, sideband se¬ 
lection, and a complete analysis of ssb equipment. 388 
pages. EE-350, only .$6.95 

Transistor Radio Handbook 

by Donald L. Stoner, W6TNS & Lester A. Earnshaw, 
ZL1AAX. Covers the use of transistorized communica¬ 
tions equipment for amateur and commercial applica¬ 
tions. Provides simplified theory, plus practical con¬ 
struction projects for solid-state equipment. 180 pages. 
EE-044, only .$5.00 

Amateur Radio Incentive Licensing Study Guide 

by Robert M. Brown, K2ZSQ/W9HBF and Tom Kneitel, 
K2AES. Fully explains the new incentive licensing 
which affects both newcomers and old-timers. Covers 
all the new FCC Regulations and band allocations. 
Includes sample exams for Novice, Technician, Con¬ 
ditional. and General-Class licensing. 160 pages. 

EE-050, only .$2.75 


BOOKS FOR THE AMATEUR 


Amateur Radio Construction Projects 

by Charles Caringella, W6NJV. Shows how to build 
novice transmitters, converters, all-band phone-cw 
transmitter, and others. Provides detailed, easy-to- 
follow building and operating instructions. 136 pages. 
20045, only .$3.25 

Ham Antenna Construction Projects (2nd Ed.) 

by J. A. Stanley. Practical guide to custom-building 
your own antennas; describes all types of arrays, in¬ 
stallation. tuning up and testing; shows you how to 
make the best use of antenna power. 160 pages. 

20654, only .$3.95 

101 Easy Ham Radio Projects 

by Robert M. Brown & Tom Kneitel. A selection of easy 
to-build, Inexpensive circuits for a variety of worthwhile 
ham devices. Provides brief descriptions, construction 
hints, diagrams, and parts lists; includes substitution 
guide appendix. 160 pages. 20674, only .$3.95 

Transistor Transmitters for the Amateur 

by Donald L. Stoner, W6TNS. Shows how to build solid- 
state crystal checker/calibrator, low-power cw xmitter 
and eight other transistorized projects. 128 pages. 
20450, only .$3.25 

Amateur Radio Antennas (2nd Ed.) 

by Harry D. Hooton, W6TYH. Provides full details on 
theory, design, construction, and application of anten¬ 
nas. Tells how to select the best antenna system for 
optimum performance. 176 pages. 20611, only. .. .$3.95 

Practical Ham Radio Projects 

by Charles Caringella, W6NJV. Includes circuit dia¬ 
grams, parts lists, and detailed instructions for building 
12 unique and useful ham shack devices at the lowest 
possible cost (no item exceeds $50). 128 pages. 

20042, only .$2.95 

Transistorized Amateur Radio Projects 

by Charles Caringella, W6NJV. Presents a complete 
selection of transistorized ham radio construction 
projects for the beginner as well as advanced amateur. 
Includes several printed-circuit board projects and the 
negatives for etching them. 140 pages. 

20570, only .$3.50 

So You Want to Be a Ham (4th Ed.) 

by Robert Hertzberg, W2DJJ. Completely revised to in¬ 
clude information on the incentive licensing. This is the 
book to have to learn about amateur radio, ham equip¬ 
ment, operating procedures, and how to pass the FCC 
exam. 192 pages. 20607, only .$4.50 

ABC's of Ham Radio (3rd Ed.) 

by Howard S. Pyle, W70E. Enlarged and updated to in¬ 
clude all the study material required to obtain the 
novice-class license. Covers latest FCC regulations, 
including new incentive licensing provisions. 144 pages. 
20638, only .$2.95 

Amateur Radio Mobile Handbook 

by Charles Caringella, W6NJV. Provides complete 
information for going mobile. Explains circuitry and 
construction of commercially bulit mobile amateur 
equipment. Shows how to build mobile converters, trans¬ 
mitters, transceivers, and modulators, etc. 176 pages. 
20035, only .$3.50 

!-HOWARD W. SAMS & CO., INC. ~ - 

| Order from any Electronic Parts Distributor, or 
I mail to Howard W. Sams & Co., Inc., Dept. 73-4 
4300 W. 62nd St„ Indianapolis, Ind. 46268 


Send the following books: Nos._ 


□ Send FREE 1969 Sams Book Catalog 


PLEASE PRINT 


.enclosed 

























Maurice Hindin, W6EUV 
10471 LeConte Avenue 
Los Angeles, California 90024 


One Technique to Avoid 

that Routine QSO 


From time to time amateur radio maga¬ 
zines have all carried editorials and corres¬ 
pondence from their readers directed to the 
problem of the boring routine QSO (“de 
W2NSD/1” 73 Jan. 1969; “It Seems to Us” 
QST Feb. 1969). It has even been suggested 
that one of the reasons why amateurs often 
loss interest in their hobby is the uniformity 
and sameness that most QSO’s take. After 
exchanging a thousand or more reports 
which simply contain the routine informa¬ 
tion giving the signal report, QTII, name, 
power and type of equipment used, followed 
by the usual “QRU, 73 cul” it is true that 
the routine QSO can become a dull affair. 

Although there has been a great deal writ¬ 
ten about boring QSO’s, very little has been 
written about what an individual ham can do 
to improve the situation. 

The reason why so many QSO’s degener¬ 
ate into a stereotyped routine exchange of 
information is in the writer’s opinion, the re¬ 
sult of several things: First, the operator 
doesn’t know what to talk about and second, 
he forgets that he is talking to a human being 
and not just a piece of electronic equipment. 
Third, the operator is really suffering from 
mike (or key) fright. As soon as the opera¬ 
tor recognizes these facts, something positive 
can be done to make the average QSO an in¬ 
teresting experience. Many years ago, the 
writer became aware of his conversational in¬ 
eptitude at the mike and devised a simple 
technique which produced excellent results. 
It may probably have been instrumental in 
making amateur radio for him a lifetime hob¬ 
by. 

The problem in the first instance is what 
to talk about after you have completed the 
routine information. To avoid not knowing 
what else to say. the writer wrote a series of 
questions about things that were of interest 
to him. They were simply things that he 
would like to ask any new friend that he had 
just met. Some words of caution are in or¬ 
der. however. First, simply asking a lot of 
questions will not make the QSO necessarily 
an interesting experience. It is the willing¬ 
ness to share your answers also to the ques¬ 
tions you ask with the other fellow that 
makes for an interesting conversation. Sec¬ 


ondly, do not ask a question of the other fel¬ 
low that you would not want to answer 
yourself if he asks the same question of you. 
This, however, is really no different than 
your conduct would be in any social contact 
with another person. Thirdly, the question 
should not embarrass an ordinary person 
whose particular beliefs you do not know. 
One good test is would the information that 
the question calls for embarrass you if it 
were asked of you. Fourthly, it is not too 
wise generally to ask questions which you 
know will invite a controversial answer (“It 
Seems to Us” QST Feb. 1969). This also 
is a matter of simple good manners. After 
all, a QSO should be something that is plea¬ 
sant for everyone and there are vast areas of 
subject matter that can be discussed and ex¬ 
plored without getting involved with contro¬ 
versial subjects. 

The specifics of a program the writer used 
to eliminate dullness in the QSO require sim¬ 
ply listing a series of questions about things 
of interest to you. Then the moment your 
mind turns blank as to what to say next or 
the QSO starts to dry up, simply look at the 
list and start it up again. 

After using the list for a few months, it 
became almost second nature to engage in 
friendly informative QSO’s, each of which 
were different from the other and many of 
which opened the doors for long-term friend¬ 
ships. 

As a practical matter, I found that if I vol¬ 
unteered some information first and follow¬ 
ed that with an inquiry on the same subject, 
it would invariably open the door to more 
discussions and before long a genuine feeling 
of knowing the other fellow was developed. 
If you visualize that you are talking to some¬ 
one sitting next to you as if he were in your 
own room and not going through a routine 
testing procedure, the routine stereotype 
type of QSO which does get tiresome can be 
avoided. Listed below are the twenty ques¬ 
tions which have provided the framework for 
many pleasant, interesting and diversified 
QSO’s. As you can see, there is nothing un¬ 
ique about the questions. You can easily 
prepare another list of questions for yourself. 
The questions are simply guidelines to keep 


28 


73 MAGAZINE 



the QSO going so you will never find your¬ 
self in the position of not knowing what to 
say next. If the questions listed below sound 
interesting to you, simply use them. If other 
subjects of conversation come to mind that 
you would prefer to discuss, then of course, 
use them. The point of the whole idea is 
that if you make up a list of questions or 
subjects and have it on the operating table, 
you can with a minimum of effort change a 
boring routine QSO into an interesting con¬ 
versation with a newly made friend. 

My list contained the following subject 
matter: 

1. (I am a machinist.) What kind of work 
do you do? flf he says he is in school, then 
ask what school grade, and what does he plan 
to do when finished.) (If he says he is in 
college, ask him where it is, what he is tak¬ 
ing. If you have been to college, tell him 
about it.) 

2. How long have you been doing that 
work? (I've been a machinist for 17 years.) 

3. (I've been on the air since 1935.) How 
long have you been on the air? 

4 . What other bands do you operate? (I 
operate on 1 5 and 2 .) 

5. Do you ever operate any other mode? 
(I operate part time on CW and part on side¬ 
band.) 

6. Have you ever visited here in Podunk? 
(Your town.) I’ve never been in Lower Culi¬ 
cutt (His town). The nearest I've been to 
Lower Culicutt was in Upper Culicutt (or 
where is Lower Culicutt?). 

7 . (I have been a stamp collector for 
years.) Do you enjoy any other hobbies? 

8 . (I wish I had more time to operate. I 
only get on weekends.) How about you? 

9 . (I’ve got two children.) Do you have 
any children? 

10. (My kids are'10 and 12 years old. A 
boy and a girl.) How old are your kids? 

11. Are you interested in DX work? (I 
am. I’ve got 1 10 countries confirmed.) How 
about you? 

1 2. Have you heard or worked any Dx 
lately? I've just worked UA0YL in Zone 23 
after trying for years. 

13. What kind of an antenna do you use? 
(I use a cubical quad.) 

14. (I have (or have not) used the type of 
beam you have.) Have you ever compared it 
with any other type? 

15. (I’ve been studying for an extra class 
ticket for a month now.) Have you started 
working for an extra class ticket? 


16. Do you like to build your own equip¬ 
ment? (I do (or do not) like to build my 
own equipment.) 

17. If he says he does build his own e- 
quipment, then ask what he has built, and 
what will be his next project? Tell him what 
you have built, and what your next project 
will be. 

18. Are you active on any nets? (I check 
in regularly on the XYZ net.) 

19. Are you ever bothered with TVI? (I 
cleaned mine up or I still have trouble.) 

20. If he is bothered with TVI, tell him 
how you cleaned up yours. 

The preparation of a list of questions or 
subjects has been a practical solution to the 
problem for the writer. As a matter of fact, 
once you have tried the Q and A method, 
you will find there is generally so much to 
talk about that it is often necessary to ter¬ 
minate a QSO long before all of the subjects 
are even mentioned. 

While the foregoing idea may not be the 
only or ultimate solution to the problem, it 
is at least a step forward toward doing some¬ 
thing to avoid those dull routine QSO's. It 
is perhaps an application of the old saying 
that “It is better to light one candle than to 
curse the darkness.” ...W6EUV 


"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 

All leading lines of amateur gear: 

We give best trade-in allowance 
for your gear on new equipment: 
Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St., OKLA. CITY, OKLA. 73106 
Phone 405-CE-5-6387 


LEARM RADIO CODE 



THE EASY WAY! 

• No Books To Read 

• No Visual Gimmicks 
To Distract You 

• Just Listen And Learn 
Based on modern psychological 
techniques—This course will take 
you beyond 13 w.p.m. In 

LESS THAN HALF THE TIME! 


Album contains three 12" Also available oh magnetic tape. 
LP’s 2 1 /* hr. Instruction See your dealer nowl 


EPSILON |j£] RECORDS 


206 East Front Street, Florence, Colorado 


APRIL 1969 
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Minimum Cost 


Conrad C. Zaranski 
jP 0. Box 64 

CheekTowaga, New York. 14225 


Semiconductor 

Silicon Survey 


Purpose: 

Obtain the cheapest silicon transistors 
from any major manufacturer. Explore pos¬ 
sible applications. Develop useable charac¬ 
terization of devices by actual laboratory 
measurement. 

Background Information: 

A manufacturer begins with several basic 
chips of differing geometry, which are then 
electrically graded into several broad de¬ 
vice families. Some will become hi-reliability 
mil-spec units, hermetic commercial equiva¬ 
lents, house numbered custom spec units, 
and recently, consumer grade economy units. 
The economy transistor did not attain re¬ 
spectability until the advent of silicon 
Planar* technology' control which produced 
high yield uniform quality devices. The re¬ 
sidual product remaining after several grad¬ 
ing steps still possessed well-defined char¬ 
acteristics and was registered. This gave 
the familiar 2N . , . designation to these 
economy units. 

The transistors selected are manufactured 
by Fairchild and are packaged in either the 
TO-105 or TO-106 case style (ceramic/ 
epoxy) similar to the TO-5 and TO-18 units. 
Price shown: 100 pc. lots - 1 November 1968. 
The study graphically illustrates key param¬ 
eters which influence cost, and inherent 
parameters which remain after grading. 

To insure reasonable data accuracy, mini¬ 
mum sample (any type) was 100 devices, 
typical size 300 devices, maximum 100, total 
3,300. The devices were procured over an 

*Foireliild registered trademark. 


eight-month period (different manufactur¬ 
ing date, codes,) to typify parameter spreads 
within lot sample sizes most hams would 
use: Sample distributor sales tend to have 
more non-uniform parameter distribution 
than large, bulk O. E. M. sales since most 
bulk O. E. M. users specify some parameter 
distribution (not more than 5 % of the lot 
of X thousand shall have parameter Y lower 
than.or higher than.). This specifica¬ 

tion is usually derived from the peculiar 
circuit designs, employed, an uncontrolled 
family characteristic, or critical limit de¬ 
vice requirement. This may produce some 
unnatural distribution of a key parameter 
after these sales are completed. 

These abbreviations are used in the article 

Ccb — Collector to Base Capacitance 
Vcbo — Collector to Base Voltage 
Vceo — Collector to Emitter Voltage 
Vebo — Emitter to Base Voltage 
Nf — Noise Figure 
Po — Power Gain 

Ft — Gain Band width Product measured 
at 100 MHZ 

Example Ft = 600 100 MHZ x 6.0 
Vo* SAT. = Collector Saturation Voltage 
Hfk = D C Beta 
Hte = AC Beta 
T» = Storage Time 
T.i = Delay Time 
Tr = Rise Time 
Tf = Fall Time 
Ton = Turn on Time 
Toff = Turn off Time 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 


- 6 THRU 160 METERS - FEEDS 2nd RECEIVER 

Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. Amateur Net.$59.95 

■ A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique .built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

muting it. AMECO 

DIVISION OF AEROTRON, INC. - P. 0. BOX 6527 - RALEIGH, N. C. 27608 



VCE MEASUREMENT 

F» Measurements are made at 100 MHZ. 
This single measurement will show whether 
a particular device is capable of high-fre¬ 
quency operation. Specification for Collector 
to Base Capacitance was used to determine 
relative merit among devices of similar Ft. 
Several devices of each type were subjected 
a 100 MHZ noise test. Devices selected were 
taken from three Ft groups (low, median, 
and high Ft). Results were inconclusive. 
Leakage current was not measured—maxi¬ 
mum is 50 Nanoamperes (per spec.) for all 
types. Beta linearity was measured at sev¬ 
eral frequencies and collector currents. Con¬ 
densed data sheet Values are given, a dis¬ 
tribution curve is drawn, and then our con¬ 
clusions. Some devices just do not measure 
up to the data sheet. 

2X5126 - NPXSi RF Amp. 

Graded From 2N3688, 2N3689, 2N3690; 




FT CHIP CONTOUR 2N5I26 

Feedback Capacitance Ccb = 1.6pf max. 
Wko = 20 Volts MIN 
Vono = 20 Volts MIN 
F. @ 100 MHZ <S: 4MA 10 Volts 
MIN 300 Tvpical 600 
Hp K 20 MIN 70 Tvpical 
350 MAX @ 4MA. 10 Volts 
Forward AGC Characteristic 
100 MHZ —30db. <n 9MA Tvpical 
NF = 5.5db. Typical @ 100 MHZ. 

Use: AGC Controlled if and rf stages of 
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2N5I26 FT OIST 

to 100 MHz. AGC Gain reduction vs. cur¬ 
rent exhibits considerable variation. AGC 
current and non-AGC’d gain from device 
to device does not track well. This can be 
helpful to obtain a progressive overload 
capability to allow wide dynamic range in 
an if amplifier. The 20* r CE is more than 
adequate. Noise performance ran slightly 
more than 5.5 db.@100 MHz. Ft was much 
lower than anticipated, no unit had Ft great¬ 
er than 600. A rough approximation of AGC 
Control current can be obtained, by watch¬ 
ing P Compression at higher currents on 
a curve tracer. The device is useful from 1 
to 4 mA., ignoring AGC effect, but there 
are better types available. High-frequency 
performance above 100 MHz is erratic due 
to corner noise and F t distribution 
2N5127 - NPN Si RF 
Similar to 2 N 3564 and SE 1010 
Ccb = 3.5 pF MAX 
2.5 pF Tvpical 

Ht* 100 MHz (f. 750 @ 15 mA. 

10 Volts Typical 
No MAX or MIN 

100 MHz Ft 150 MIN 300 Typical @ 
2.0 mA 10 Volts 
Vcb = 20 MIN 
Vce = 12 MIN 



DC Pulsed Hfe = 70 Tvpical 
No MAX or MIN 

1 kHz Hr. = 12 MIN. 80 Typical 400 MAX. 
@ 2 mA. 

Typical characteristic exhibited by actual 
measurement shows Ft date sheet value is 
missing from the curve. Units are much 
lower in p and Ft or are slightly higher- 
units with Ft 1000 or higher are not p 
linear. Units of 780 Ft or higher exhibited 
Vce of abotit 15 volts. Not as good as 
anticipated. Units cost 16 cents each. Useable 
for HF to VHF work if selected. Ccb is 
higher than 2N 5126. Reasonable perform¬ 
ance at higher currents (8-18 mA). 

2N5128-TO-105 NPN Class - C RF 
2N5129-TO-106 High Current Switch 
Vcbo = 15 Volts 
Vceo = 12 Volts 

400 Milliwatts Typical @ 30 MHz 
G P . F = 30 MHz 12 db Typical 

75 % efficiency Typical 
F, MIN 200 MAX 800 - 50 mA @ 

5 Volts 

Pulse Hfe MIN 35 Typical 75 MAX 350. 
50 mA @10 Volts 

Pulse Hfe Typical 62 @ 500 mA @ 10 Volts 
Ton 14 ns. Typical L 300 mA 
Toft 80 ns. Typical Ii. 30 mA 

When swept p measurements were made, 
units were found to have good Beta at 
very low currents. Exceptionally good wide 
range low to high current and linearity. Ft 
very narrow spread. 2n5123 has higher and 
Ft curve. It is a nice wide current general 
Purpose device which reminds me of a 
2N2219 but probably not the same chip. 
I have used it as a current driver/buffer for 
oscillator amplifiers, tripler drive, large sig¬ 
nal rf oscillator, audio drivers, and small 
signal rf amps. At 13 cents for either pack¬ 
age, this is quite a device. 

If higher Vcbo and Vceo are required it is 
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NUVISTOR low noise PREAMPLIFIER 

For 27 (CB), 28, 50,144 or 220 MC. (Also available 
for 150 170 MCS) 



Add this Ameco Nuvistor Preamplifier to your re¬ 
ceiver (or converter) to improve the sensitivity and 
noise figure. Two tuned circuits also improve rejec¬ 
tion of image and spurious frequencies. Compact, 
easily connected and low power requirements, wired 


and tested with tube. 

Model PV 27.$11.95 

Models PV 28, 50, 144...$13.95 


Write for details on 150-170 mcs and others. 


Ideal for Improving performance of surplus FM Two-Way equipment for "NET" 
operation on the 2 and 6 meter bands. 


MANUFACTURERS OF FM AND AM TWO-WAY RADIO, SSB AND ISB 
COMMUNICATIONS, CONTROLATOR FUEL CONTROL AND DATA EQUIP¬ 
MENT, AMECO* HAM, CB AND SHORT WAVE LISTENING EQUIPMENT. 


AMECO EQUIPMENT CORP. 

A SUBSIDIARY OF AEROTRON, INC. - P. 0. BOX 6527 - RALEIGH, N. C. 27608 


suggested the following similar devices be 
utilized. 

2N3641 Vcbo 60 Volts 28 Cents 

Vceo 30 Volts 

2X3642 Vcbo 60 Volts 33 Cents 

Vceo 45 Volts 

2N3643 Vcbo 60 Volts 38 Cents 

Vceo 30 Volts 

NOTE: These are not devices for operation 
at VHF frequencies at high power levels— 
efficiency drops. 



2X5130 - XPX Low Level RF AMP 
Similar to: 2X3563, 2X918, 2X2616 
Ft Contour 

Ccb MAX 1.78 pF. @ 10 Volts 
G P « = 15 db. Typical @ 200 MHz 8 mA. 
10 Volts 

Po = 40 mW. Typical @ 500 MHz. 

10 mA. io Volts 

Po = 7 mW. Typical @ 930 MHz. 

10 mA. 10 Volts 

NF = 4 db. Typical @ 60 MHz 1 mA @ 
6 Volts 



=4 


lO-kHz 100 kH* IMHi 10 MM* 100 MH* 1 ftfe 

2N513Q Nqi« Figure n Frequency Chip F amity Chart 
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Vcbo = 30 MIN. 

Vck = 12 MIN. 

Vp.bo = 1 Volt MIN. 

Ft = 450 MIN 900 Typical 

Most of the transistors were below typi¬ 
cal B, typical rf Performance, some were out 
of spec-LO and LO Ft performed like LO 
2N918. None of typical specs are met by 
the majority of devices, though most of the 
devices perform quite well around 2 meters. 



Suggested grading in 144 MHz rf AMP 
Stage Biased At 6 to 8 mA. It only costs 
11 cents. Good from 100 kHz to ? High 
Freq. corner unpredictable without Ft Meas¬ 
urement. The 2N3563 costs 30 cents. It is 
a little better (FtMIN 600) noise perform¬ 
ance similar, 200 MHZ power gain quaran- 
teed MIN 14 db. Hundreds of 2N5130 tran¬ 
sistors have been purchased by local VHF 
FM’ers. They use them interchangeably with 
2N918’s for local oscillator/multiplier chains, 
if strips, trigger circuits and mixers. Every¬ 
one has been well-satisfied. Since this de¬ 
vice was being used extensively the evalua¬ 
tion of this type was reopened in October, 
1968 and several hundred additional devices 
were measured. New test groups were in¬ 
cluded, and all transistors were tested for 
Vck Breakdown. High, low and medium 
Vce units were grouped and were checked 



for Band Ft correlation. Low limit Vce units 
were found to have low limit B and Ft. 
High and medium Vce units had random dis¬ 
tributions. These low limit units were con¬ 
sidered “rejects.” Upon removal of these 
items from the sample the lot was accept¬ 
able. 

2N5131 — NPN General Purpose 
Hee = 30-500 @ 10 mA. 1 Volt 
Ft = 100 Minimum L = 10 mA. @ 15 
Volts 

BVcbo = 20 Minimum 

V ceo = 15 Minimum 

Ccb = 6 pF Maximum 

Vce Sat = 1 Volt Max 

1 kHz hfe = 25 MIN 600 MAX 10 Volts 

Ic = 10 mA. 

A high B unit at 10 mA. Beta falls off 
at low currents. Vce sat not too good, meas¬ 
urements to high side of spec. One unit 
considered a “reject” for low Ft. All other 
units well above minimum Ft Spec. I pre¬ 
fer other devices for specific applications, 
so have not found any use for this device. 
Cost: 11 cents. 



2N5131 FT Distribution 

2N 5132 - NPN AM/FM AMP Graded 
from 2N3693, 2N3694 
VCbo = 20 Volts Minimum 
VCeo = 20 Volts Minimum 
Pulse Hpe 30-400 L = 10 mA @ 10 Volts 
Po = 32 db Typical @ 10.7 MHz I. = 
7 mA @ 10 Volts 
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LETDOWrKEY HELP SOL VE YOUR ANTENNA 
SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C. 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-levef to "f KW use. 
The unit illustrated is equipped with a special high isolation connector ("G” type) at the normally closed or re¬ 
ceive position. This “G" connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, N, TNC,, C or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 



ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sales representative, or write direct to the factory. 


2260 INDUSTRIAL LANE • BROOMFIELO. COLORADO 80020 
TELEPHONE AREA CODE 303/466-7303 • P. O. BOX 348 


Pg = 55 db Typical © 455 kHz I. = 3 mA 
© 10 Volts 

F. = MIN 200 Typical 350 I. = 10 mA © 
15 Volts 

Vce sat. — 2.0 Volts 
Ccb = 3.5 pF max. 

This unit tests identically to the 2N3693- 
94 except 2N3693 and 2N3694 are 45 volt 
units (minimum). Noise performance was 
not tested. Vce was not very good. The 
2N5132 cost 11 cents. 2N3693-4 are 30 cents. 
Rated better than data sheet limits. 

2N5133 NPN Hi-Gain Low Noise 
(Similar to SE4001, 4002, 4010) 

NF = 1.5 dh. Typical @ 1 kHz 
Hi e = 60 Min 220 Typical 1,000 Max 
@ 1 mA 5 Volts 
Hke = 50 Typical © 50 mA. 

Vceo = 18 Volts MIN 
Vcbo = 20 Volts MIN 
Vce Sat = 0.4 Volts Max 
lire = 50 Min 1100 Max © 1 mA 5 
Volts 

The curve tells the story. Something is 
missing. Some current fall off at low cur¬ 
rents. Reasonable NF for most work be¬ 
tween 1 kHz and 5 MHz in preference to 
most other NPN Bipolars. It has nice Vce 


sat compared to other types. It costs 11 cents. 
It is good from 20 mA to 3 to 4 mA range. 
Difficulties were encountered with some units 
used in an audio circuit due to oscillations 
which occurred at about a 10 MHz rate. 
Some units are very noisy. Check to insure 
this is really noise, not spurious oscillation. 
Several hundred units were checked. 



2N5133 B Distribution 

2N5134 NPN Hi Speed 
Saturated Switch 

(Similar to 2N4274, 2N4275, 2N3011, 

2N2369) 

Vce Sat .25 © 10 mA MAX lb = 1 mA 
.20 © 10 mA lb = 3.3 mA 
Ccb = 4 pF MAX 2.3 pF Typical 

Vce.s = 20 Volts MIN 
Vcbo = 20 Volts MIN 
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Vcko = 10 Volts MIN (10 mA Pulse) 
Ton — 8 ns Typical 18 MAX 
Toff 7 ns Tvpical 18 MAX 
F. MIN = 250 MHz @ 10 mA 
Fi Typical = 575 MHz 

Beta correlates with Ft. Good Vce Sat. 
Useable at currents under 1 mA. Nice rf 
amp at 5-20 mA. Not too bad NF either, 
to 200 MHz. Beta linear. It costs 13 cents. 




30 cents. I use it in rf Oscillators, pulse 
inverters, 4 V logic circuits, 6 V lamp driv¬ 
ers, xtal controlled multi’s. Good value. May 
be matched with 2N5140 as complementary 
pair. 

2N5135—NPN High Gain 
to —105 Package 

Gracleout of 2.Y3566 similar to SF6001, 6002 
Pulsed Iikk Min 50 Typical 400 
Max 600 @ 10 mA 10 Volts 
Pulsed hpK Min 15 Typical 325 
L = 2 mA @ 10 Volts 
Vceo = 25 Volt MIN 
V CHS = 30 Volt MIN 


Vcbo = 30 Volt MIN 
Vce Sat Tvpical @ 0.9 Volts 
MAX 1.0 Volts @ 100 mA 
lb = 10 mA 

Summary: 

The curve tells the story. Typical value 
is missing. Transistor is good for audio driv¬ 
ers general purposes to about 10 MHz. De¬ 
vice selection can be made by one measure¬ 
ment. It costs 14 cents. The 2N3566 is 24 
cents. V Sat not too good for switching appli¬ 
cations. Device noise level in most units was 
lower than the 2N5133. It has much higher 
breakdown voltage. Good value; have hun¬ 
dreds measured. 



2N5136 - 2N5137 NPN General Purpose 
Amp. 

(Graded from 2N3567, 2N3568, 2N3569.) 
Vcbo = 30 Volts MIN 
Vceo = 20 Volts MIN 
Pulse Hfe Minimum 20 Typical 100 Maxi¬ 
mum 400 @ 150 mA 1 Volt 

Ccb = 16 pf Typical 35 pF Maximum 
Vce Sat. - 0.25 Volt Max. @ 150 mA. 

The Curve tells part of a story. The swept 
beta collector family curves showed a pro¬ 
nounced Beta peak at 1 to 3 Volts Vce. 
Beta was not linear. The curve looked simi¬ 
lar to 2N1613 series chips. Pulsed Beta 
measurements per spec are made at the 
point where Beta has theo peak. On some 
units this may be more than three times 
Beta at normal load line points. Switching 




characteristics are reasonable. Ccb is con¬ 
sidered to be very high which makes this 
device unsuitable for rf applications. This 
is not a very high frequency device. Unit 
Cost is 11 cents. The 2N5136 is packaged 
in the TO-105 case, 2N5137 in the TO-106 
case. The 2N5137 had higher Beta. Not 
Recommended. 



This concludes the NPN Portion of the 
Survey. Transistors I was most impressed 
with were the 2N5128, 2N5129 Due to ex¬ 
tremely good linearity over a wide current 
range, and nice switching characteristics. 
The 2N5134 I use as substitute for 2N706, 
2N2369, 2N3011, because the epoxy case is 
much nicer than a unit with a “hot” case 
(Collector connected to case) (Case does not 
radiate switching noise). 

The 2N5126 is handy for gain controlled 
applications in the if region; if devices are 
selected for this characteristic. 

The 2N5130 is useful for rf Amps, al¬ 
though it did not meet expectations. 

The 2N5135, and 2N5133 are nice for 
low frequencv work if it is measured, and 
the 2N5136, 2N5137, 2N5132, 2N5131, 2N- 
5127 find less application. 

Most applications do not need any higher 
Who and Vcko than the above devices in 
?ach category provide. For most ham work 
[ prefer discrete components to LIC’s due to 
he poor noise performance, power supply 
/oltage restrictions, and signal handling ca¬ 
pability of the integrated circuits. 

The preceding data is based on actual 
neasurements, care has been taken to insure 
■easonable accuracy. It cannot be implied 
rhrough such data that manufacturing toler- 
inces will allow devices to be shipped to 
naintain the peculiar distributions measured 
lere; however, the results seem to show 
jxactly what would be expected for the 
owest cost devices sold in the U.S.A. since 
mything much better would be sold at a 
higher price. Careful study of these meas- 
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urements (a portion of which are shown) 
seem to confirm their validity, for the pur¬ 
poses, stated in this study. 

Here is the PNP Portion of the minimum 
cost transistor Survey. 

2N5138 — PNP Low Level Amplifier. Graded 

from 2N4246, 4249, 4250 

Typical Unit exhibits Low Noise 0,7db @ 1 

kHz L = 20 mA @ Vce - 5 Volts 

Hfe = 100 Typical L = 100 @ 10 Volts 

Vcbo = — 30 Volts Minimum 

Vce = —30 Volts Minimum 

Vce Sat = 0.3 Volts Maximum L = 10 mA 

L = 0.5 mA 

Ccb = 7 pF Maximum 
A /3 Linear Transistor with good V. Sat. Use- 
able Current Range 20 Micro Amp. to 50 
mA frequency Range 50 Hz to 2 MHz. Low 
noise performance requires Device Selection. 
Suitable For Video Amplifier Service to 
About 4.5 MHz. 

Ft up to 300 MHz @ L = 3 mA Vce 
10 Volts 
Price 11 cents. 

Several hundred of these have been used. 
Device was compared to 2N4248. (Price 16 
cents.) Results were similar. 2N4249 is 38 
cents. 2N4250 is 40 cents. This series has 
Vce 40 Volts with 4249 Vce 60 Volts. 



2N5139 PNP High Speed Switch and rf AMP 
Graded from 2N4916, 2N4917, 2N4121, 2N- 
4122. 

Hfe = 150 Typical @ 10 mA 

Ft 500 MHz Typical @ 10 mA 
Ccb = 2.2 pF Typical 
Vceo = — 20 Volts Minimum 
Vcbo = —20 Volts Minimum 
Hfe = 30 MIN 70 Typical @ 100 mA —10 
Volts 

MAX Vce Sat 0.15 Volts @ 1 mA 
MAX Vce Sat 0.20 Volts @ 10 mA 
MAX Vce Sat 0.50 Volts @ 50 mA 


F t was measured at spec point 



A plot was made using 100 devices. Addi¬ 
tional 200 devices were purchased. Another 
curve was drawn. Two more large lots were 
purchased. The final curve shows Ft dis¬ 
tribution for nearly 1000 devices. The smaller 
lot curves were almost identical. Only one 
device had Ft = 300 all the remaining 
devices had Ft Minimum 400 Typical 660 
Maximum 1000. Useable frequency range 
for best noise figure 1 kHz to 100 MHz 
on selected units. Ft remains high at 1 mA 
(Typical 300). Switching characteristics 
good. A very nice device. Price: 11 cents. 
2N4916 costs 16 cents was compared. Results 
similar. 2N4917 is 36 cents. 2N4121 38 cents, 
2N4122 41 cents. It appears only parameters 
comprised are breakdown voltage, and up¬ 
per corner noise frequency. Used for rf 
amps, Overtone oscillators, a general pur¬ 
pose replacement for PNP Germanium tran¬ 
sistors, one was to replace A 2N1142 and 
performed satisfactorily. 

2N5140-Ultra High Speed PNP Switch 
Similar to 2N4207, 2N4208, 2N4209 
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Vcbo = -5.0V MIN 
Vco = -5.0V MIN 
Vebo = —4.0V MIN 
Ft = 400 MIN 1000 Typical 
—5V @ 10 mA 
Ccb 2 pF Typical 
Ton = 20 NS MAX 
Toff = 20 NS MAX 
Vcb SAT = 0.2 MAX 

This device had the highest Ft measured. 
Superior performance observed in these ap¬ 
plications: Logic interface broadband ampli¬ 
fier, pulse shaper, and trigger circuits. Beta 
falls off at lowered current. Device with 



600 700 800 900 1000 1100 1200 1300 1400 1600 1600 


2N5140 Fr Distribution 


F. = 1200 @ 10 mA has Ft = 900 @ 
5 mA, Ft = 500 (a 2 mA Ft = 150 @ ] 
mA. Voltage breakdown Vce was also meas¬ 
ured. Both Vce and Ft were better than an¬ 
ticipated. Price is 13 cents. Nearest equiva¬ 
lent Types 2N4207, 2N4208, 2N4209 are 
priced $3.00, $3.50 and $5.50 respectively. 
High performance at low cost. 

2N5141 - PNP Hi Speed SW 
Ton = 90 NS MAX 
Toff = 150 NS MAX 
Ccb = 3.3 pF Typical 
7.0 pF MAX 
100 NS MAX 



650 650 750 850 950 1050 1150 1250 


2N5141 FT Distribution 


ADVANCED CLASS 

STUDY COURSE BOOK 

128 Pages of up-to-the-minute Simplified Theory 

ML ABLE RIGHT NOW! 

$3.00 per copy $2.50 to clubs who order 5 or more copies 


ORDER BLANK 


Name 


Address 


enclosed for copies of Advanced Class Book 






Ti, = 4 NS MAX 
45 NS MAX 
Tk = 6 NS Typical 
70 NS MAX 
F, = 300 MHz MIN 
1200 MHz Typical 
TS = 12 NS Typical 
Tr = 3 NS Typical 
70 NS MAX 

Vc E SAT = 0.7 Volts MAX 
Vcbo = -6 Volt MIN 
Vceo = -6 Volt MIN 
Vebo = -6 Volt MIN 
Vces = -4 Volt MIN 

Ft of 1200MHZ Typical not confirmed by 
measurement. Switching parameters very 
wide spread. Low breakdown voltage, rather 
high Cob. I have not found a good applica¬ 
tion for the 100 PCS I’ve measured. Cost 
is 16 cents. 

2N5142—PNP High Current Switches 
Toios Case 

2N5143 - PNP TO-106 Case 
(Similar to 2.Y3638, 363SA) 

Vcbo = —20 Volt 
Vow. = -20 Volt 
Vebo = —4 Volt 

Hfe Min 30 Typical 70 @ 50 mA 1 Volt 
Cob = 4.5 Typical 10 pF MAX 
F, = 100 MIN 190 Typical 50 
mA —3 Volt 

Ft falls off Between 5 in A and 1 mA sig 



TOO 110 1» 130 140 150 ISO 170 ISO 190 200 210 

2*51« FT D«tr4uM» 
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2N5143 FT Dntnbuiion 


nificantly. Suitable for high current line driv¬ 
ers, medium speed switching. Good Vce Sat. 
over current range. I use it as a voltage 
regulator current driver. Appears to be a 
low voltage 2N2905 with low /3 at lowered 
currents. It costs 16 cents. 

One Other Device is worth mentioning: 
2N5163 - N - Channel LO Noise JFET 
Verv Low Noise 

e., = 12 NV Tvpical en = 50 NV/Hz 

(MAX) © 1 kHz 

1.0 kHz NF = 0.1 db (Typical) © 1.0 
mA 

Rds ON = 500 MAX 
125 Typical 

MIN 1 mA 
Typical 14 mA 

V,., = 15 Volt Vo* = 0 

MAX 40 mA 
Vsa = 25 Volts MIN 

Vw» = 25 Volts MIN 

V» = 25 Volts MIN 

L,. was typically 22-26 mA 
At Vos = 0 Lowest was 14 mA 
Highest 36 mA 

It is supposed to be a very low noise 
unit per specs: Most are. An audio amplifier 
that was built using this device had no 
difficulty picking up several local radio sta¬ 
tions. At 35 cents each in lots of 100, it 
is reasonable enough to experiment with. 
Summary: 

PNP transistors I was most impressed with 
were the 2N5138, for beta linearity, and 
excellent video amplifier service, the 2N5139 
for all general rf applications, and the 2N- 
5140 for high speed switching. Most appli¬ 
cations do not require higher voltage break¬ 
down devices than this series of semicon¬ 
ductor devices will provide. It is hoped some 
individuals will consider this series suitable 
and incorporate these devices in planned 
construction projects. 

I am reminded Fairchild is not the sole 
vendor source for this semiconductor series. 
No estimate can be made concerning quality 
or parameter distribution of an identical 
type supplied by another vendor. 

An estimate can be given concerning the 
parameter distribution of one typist, not 
supplied by any vendor, without whose 
patience this article could not be completed, 
so at this time I must thank Miss Carole A. 
Hussar, and add this comment ... a pretty, 
blond, young secretary-typist need not sup¬ 
ply a data sheet for publication . . . none of 
the readers of 73 would be interested. ■ 
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Heathkit SB-610 
Monitor Scope 

Modifications 

Proper optimum operation of single side¬ 
band transmitters is most easily achieved 
by oscilloscope monitoring. As a result, the 
Heathkit SB-610 Monitor Scope* is appear¬ 
ing in more and more amateur shacks as a 
vital piece of equipment. As originally de¬ 
signed, this equipment is a versatile piece 
of gear. There arc a couple of modifica¬ 
tions, however, that make this an even more 
versatile instrument. 

I will describe two modifications that I 
have made to my SB-610. Neither modifi¬ 
cation requires new front panel holes or 
mechanical changes to affect the resale value 
of the SB-610. Most owners of the SB-610 
should consider at least the first modifica¬ 
tion. Those who have yet to acquire an 
SB-610 may wish to incorporate the modi¬ 
fications when they construct the kit. 

Transmitter attenuation switch 

This modification moves the transmitter 
attenuation switch from its present position 
in the center of the rear apron of the SB- 
610 to the front panel. The control becomes 
concentric with the present vertical gain 
control. With the transmitter attenuation 
control on the front panel, it is no longer 
necessary to reach behind the SB-610 to 
change the transmitting pattern height when 
changing power levels or making band 
changes. This is especially useful when one 
changes bands frequently or where a linear 
amplifier is often switched on or off. 

Parts required: 

Concentric potentiometer element (outer 
unit) and shaft assembly, 100 K linear 
(IRC-CTS CF 13 or equivalent, see text) 
Potentiometer mounting bracket (See 
Fig. 1) 

Non-conducting shaft ('Hr, inch diameter 
by 10 inches approx.) 

*“Henthkit 8 B - 610 Monitor Scope,” 73 Magazine, 

(December 1906), 54. 


Ian A. Webb K6SDE 
432 Rosario Dr. 

Santa Barbara, Calif. 93105 


% inch “butch plug” 

Lever knob* 

Control knob split bushing® 



Mounting Brackett 

In this modification, the present 100 K 
linear vertical gain control, which is in the 
lower center of the front panel, is replaced 
with a 100 K linear concentric potentiometer. 
A Heathkit lever knob, matching the present 
SB-610 knobs, is put on this new potenti¬ 
ometer. This leaves a hole through the center 
of the vertical gain control in which to run 


280 V 



the insulated shaft which controls the trans¬ 
mitter attenuation switch which is remount¬ 
ed on a new bracket facing forward. 

The choice of concentric potentiometer is 
not critical and by browsing in your local 
parts house stock of replacement type con¬ 
trols you should find a “make your own 
pot” selection enabling you to assemble the 
“outside” portion of a dual potentiometer. 
(I used an IRC-CTS CF-13 unit with a panel 
bushing about % inch long and a shaft about 

‘Order Heathkit numbers 455-11 Split Bushin? 

$.10 and 462*195 Lever knob $.50 (postpaid) from: 

Heath Company, Benton Harbor, Michigan 49023. 
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% inch long which I cut to exactly fit the 
Heathkit lever knob.) 

Remove all three wires to the lugs of the 
old vertical gain control (AJ in the SB-610 
manual) and remove the old control and 
knobs keeping the wires in order so they 
may be soldered to the new control. Before 
mounting the new pot, be sure that the 
knob shaft will extend just far enough to 
allow you to mount the new lever knob on 
it. Do any cutting of the shaft before mount¬ 
ing the potentiometer to prevent damage to 
the front panel of the SB-610. Mount the 
new control and resolder the wires to the 
corresponding lugs of the new control. 

Fabricate a bracket as shown in Fig. 1 
and refer to the photos to see mounting 
details. (If you are lucky as I was, your 
junk box will yield a suitable bracket.) Un¬ 
solder the wire from the coaxial connector 
to the lug 4 of switch BD, the transmitter 
attenuation switch, and unsolder the capa¬ 
citor which runs from terminal strip G, lug 
5 to terminal 5 of switch BD. You can now 
remove the switch from the back apron. If 
you wish, fill the empty hole in the back 
apron with a “butch plug.” 

Mount the new mounting bracket in line 
with the old hole in which the switch was 
mounted. Allow enough room for the switch 
to be remounted between the new bracket 
and the back apron. Mount the switch and 
reattach the wire from the coaxial connector 
to terminal 4 and the capacitor to terminal 
5 of the remounted switch. Orient the switch 
so this can be accomplished with the least 
difficulty. Be certain that no components stick 
up far enough to interfere with the case 
when it is replaced over the Monitor Scope. 

Attach the shaft coupler to the switch 
shaft and insert the 3/16 inch non-conducting 
shaft extension from the front panel into the 
hole through the vertical gain control run¬ 
ning it back to the shaft coupler. Carefully 
move any parts that interfere with the shaft. 
The large .25 mfd capacitor near the shaft 
coupler between the tube socket (V3) and 
the terminal strip G may need to be relo¬ 
cated to provide sufficient clearance. A metal¬ 
lic shaft extension is not recommended due 
to the possibility of accidental contact with 
parts on the chassis. 

When the shaft has been properly mated, 
make a small shim from a piece of scrap 
or tin can to reduce the % inch coupler 
on the switch to accept the 'Yic inch shaft 
extension. With the shaft in place measure 


/2 inch beyond the lever knob mounted on 
the vertical gain control and remove and 
cut the shaft at this point. Mount the shaft 
firmly, tightening the coupler. Use the new 
split bushing inside the original knob re¬ 
moved from the vertical gain control to 
firmly fasten the knob onto the shaft exten¬ 
sion flush with the lever knob. 

The SB-610 will now operate exactly as 
it did originally. It is now possible to select 
the vertical gain when monitoring a received 
signal using the lever knob and to change 
the transmitter attenuation using the large 
original knob. It is no longer necessary to 
reach behind the SB-610 each time the linear 
is turned on or off or each time you need 
attenuation changes when switching bands. 

Clamp Modification 

This modification should appeal to those 
people, myself included, who believe that 
the main virtue of the SB-610 is the moni¬ 
toring of one’s transmitted envelope using 
the internal sweep. If you use the internal 



Top View 


sweep without also monitoring received sig¬ 
nals during standby periods, the trace of the 
SB-610 will remain a static baseline of high 
intensity since the clamp circuit is inopera¬ 
tive in this mode. This can cause a burned 
scope face if the intensity is high enough 
for good monitoring of peaks in a brightly 
illuminated room. I decided that I would 
like to remove the trace from the scope face 
automatically when the transmitter is turned 
to standby. This could be done using the 
relays that switch the rig from transmit to 
receive, but since my rig is a transceiver 


APRIL 1969 


43 





that I also use when mobile, this would 
involve additional connections to attach and 
remove each time I switched from base sta¬ 
tion to mobile operation. My modification ac¬ 
complishes the clamping of the trace with 
no additional connections to the transmitter 
or receiver. 

Parts required: 

Capacitor, .05 mfd, 50 volts 

Resistors: 33K, Vt watt and resistor in 

series with relay coil (see text) 

Sensitive plate relav, DPST, N.O., (Lafa¬ 
yette Radio 99H6093, DPDT, 5300 ohm, 
4.1 ma., 4 oz., shipping weight, $2.95, 
Lafayette Radio, 111 Jericho Turnpike, 
Syosset, L.I., N.Y. 11791) See text for 
details. 

The relay I used, was from my junk 
box. Lacking a suitable relay, the one listed 
in the list above is suggested. It may re¬ 
quire ingenuity to mount some relays, but 
a small bit of epoxy will do wonders if 
properly applied. 

Fig. 4 shows the circuit modifications to 
be made. The dark portions of the circuit 
are additional components or modifications. 
The clamp tube, VIB, is turned into a relay 
amplifier. Relay contacts are used to pull 
the trace off the screen by shorting the 
horizontal position control through a 33 K 
resistor. A second set of contacts grounds 
the grid of V3A to stop the sweep. If the 
sweep is not disabled, the left portion of 
the trace will still be on the screen. Pins 1 
and 2 of the front panel sweep control are 
jumpered so that the “pull for clamp” con¬ 
trol will work in the internal sweep position 
of the sweep control as well as in the other 
sweep positions. When this modification is 
made, the SB-610 will operate as originally 
designed in the RTTY and rf Trap positions 
of the sweep switch. The clamp will also 
work in the internal (Int.) position of the 
sweep control when the “pull for clamp” con¬ 
trol is pulled out. The clamp switch may 
be pushed in so that received signals may 
also be monitored as originally designed. 

The .2 microfarad capacitor on terminal 
strip H adjacent to tube socket VI is 
changed to .05 microfarads to allow 1 to 
2 seconds before the trace leaves the screen. 
This capacitor need not be changed, but the 
time for the trace to leave the screen will 
be in excess of ten seconds if it is not 
changed. Remove the capacitor from strip 
H and replace it with the .05 mfd capacitor 
if you desire this change. 



Bottom View 


The left hand lug of terminal strip U, 
near the chassis edge was originally unused. 
Remove the blue wire at pin 7 of VI and 
solder it to this unused lug of terminal 
strip U. On the back of the front panel, 
solder a jumper wire between lugs 1 and 
2 of the sweep switch. 

Mount the plate relay in the space be¬ 
tween the tube socket VI, terminal strip 
U and the edge of the chassis. If your re¬ 
lay can be mounted with screws as could my 
junk box relay, that is fine; otherwise you 
may have to use some ingenuity and per¬ 
haps some epoxy to mount the relay. 

From one set of relay contacts (closed 
ivhen the relay is operated) run a wire to a 
convenient ground point such as the mount¬ 
ing lug of terminal strip U. From the other 
contact of the set, connect the 33 K resistor 
to the blue wire which you soldered to the 
previously unused lug of terminal strip U 
near the outside of the chassis. 

From the second set of contacts (also 
closed when the relay is operated) run a 
wire to ground. From the other contact of 
this set, run a wire to pin 9 of tube socket 
V3A which is the tube socket near the shaft 
extension. This set of contacts will now 
ground the grid of tube V3A when the 
relay is closed and stop the sweep. 

Run a wire from one end of the relay 
coil to the 280 volt bus. I ran the wire 
to the junction of the 40 mfd capacitor; 
15 K, 1 W resistor; 1 K, 1 W resistor; 
and 20 mfd capacitor. This is near the cen¬ 
ter of the chassis on capacitor K, pin 3. 

Temporarily, attach the remaining end 
of the relay coil to pin 7 of VI through 
a resistor. (This resistor should be nominally 
15 K ohms for the relay in the parts list.) 
The resistor should be selected so that the 
relay used just pulls in reliably when the 
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clamp switch is pulled out, the SB-610 turned 
on, and no rf signal is applied. In any event, 
the plate dissipation of the 6BN8 relay am¬ 
plifier should not exceed the maximum rat¬ 
ing of 1.7 watts. The total resistance of the 
relay coil plus series resistor should be at 
least 10 K. (If you use a junk box relay, 
measure the voltage from cathode to plate, 
and the current through the tube when the 
relay is pulled 1 in. The product of the volt¬ 
age and current—in amperes—should not 
exceed 1.7.) 

This completes the wiring of the modifi¬ 
cation. Check the wiring against the sche¬ 
matic in Fig. 4. Carefully plug the SB-610 
in with it still out of the case and let it 
warm up. Check to see if the relay operates 
when the “pull to clamp” switch is pulled 
out and the sweep switch is in any position. 
If the relay does not operate, first recheck 
the wiring to make sure it is correct. If 
the wiring is correct and the relay will still 
not pull-in, reduce the value of the resistor 
from the relay coil to pin 7 of VI until 
the relay reliably pulls in. This will assure 
that minimum plate dissipation occurs in 
tube VI. When this value is found, solder in 
the resistor permanently. 

When the “pull to clamp” switch is pushed 
in, the relay should drop out. The trace 
will then appear on the face of the SB-610 
and it should operate normally. 

Set the sweep switch to Int. and apply 
a small amount of transmitter rf to the 
connector at the rear of the SB-610 while 
the “pull to clamp” switch is out. The relay 
should release and the trace should appear 
to allow normal transmitted signal monitor¬ 
ing. If the trace does not appear and the 
relay drop out, increase the rf signal. When 
the rf is removed by turning off the trans¬ 
mitter, the trace should disappear after 1 
to 2 seconds. If the trace has not moved 
completely off the scope face, it may be 
necessary to decrease the value of the 33 K 
resistor. If the sweep still continues when 
the trace is off screen, the grid of tube 
V3A (pin 9) is not being shorted to ground 
through the relay. 

I have operated my SB-610 24 hours a 
day for days at a time and experienced 
no difficulties. You must now remember to 
turn off the power switch after operating, 
for you no longer see the green trace on 
the screen to remind you that the SB-610 is 


on. 
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CONVERTER 


Model 407 

$34.95 
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144-146 MHz in. 28-30 MHz out 
or 146-148 MHz with a second crystal 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied user's) 
that it’s the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait ? Then send us a postal money order 
for $34.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog. 

•New York City and State residents add local sales tax. 
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Metaltex Lapel Bar-$1.50 Metaltex Tie Clip-$2.25 
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• gives instant choica of automatic 
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Lawrence Mowry, Jr., WA7EVX/0 

P. O. Box 124 

Golden, Colorado 80401 


— 


Station 

Control 


Being addicted to the use of FM on the 
VHF ham bands, I decided to establish a 
system of communications equipment for 


two of the most popular bands. 

In the area where I have been living 
2 and 6 meter FM are the most popular. 


RY I AUDIO RY 2 BAND SWITCMIN9 RY 3 XMTR SW. RY 4 TRANSMIT 



Fig. 1. The station control unit. RR1 changes bands each time the paddle switch is pushed 
to the left, RR2 changes channel setup in either band when paddle switch is pushed to the 
right. Lamps in lower LH corner of the schematic indicate which of four channel tuning 
schedules is in effect. 
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The unit to be described has provisions 
for two band operation as well as two sepa¬ 
rate transmit and receive frequencies on 
each band. 

The unit makes use of surplus parts and 
is very straightforward in its operation. 

There are two rotary-ratchet relays in use, 
one is set up so that every other termi¬ 
nal is grounded. When this relay is stepped, 
it alternately energises or deenergises relays 
' ryl through rv3. These relays take care of 
the bandswitching function. Provision is also 
included for automatic switching of meter¬ 
ing. The other rotary relay applies a series 
of pulses to crystal-can relays in the various 
transmitter and receiver units. The first step 
applies no voltage to the relays. The sec¬ 
ond step applies a positive pulse at 28 vde 
to the relays triggering one set. The third 
step applies a negative pulse to the bank 
of crystal-can relays triggering one set 
and releasing the other. On the fourth and 
final step 28 vac is applied to the bank 
of relays triggering both sets. This works 
out very well in conjunction with a local 
repeater, allowing either direct contact or 
contact through the repeater. 

A fourth relay Rv4 has the duty of switch¬ 
ing the receiver voltage for muting as well 
as the metering and keying the PTT. This 
relay is keyed to ground through the PTT 
contacts on the microphone. The PTT cir¬ 
cuits of both transmitters are keyed every 
time the PTT is energised, however only the 
selected transmitter is operational as the 
power is switched through a set of contacts 
on the band s selector relay. 

This unit has been in use for several 
months and works out very fine. It saves 
wear and tear on the operator during band 
switching operations. 

Also included is a second band monitor. 
Both receivers are running continuously. One 
is feeding the speaker while the other is 
feeding an audio output transformer hooked 
up in reverse. If there is any audio present 
on the second band it will light 19. 

Channel switching is done by means of 
small dpdt relays. These relays, due to their 
physical size are called “crystal-can” relays. 

One is used in each transmitter and re¬ 
ceiver and wired so that the wipers connect 
the crystal across the the crystal socket. 
The relay used in t this manner reduces prob¬ 
lems, due to the fact that there is only one 
crystal in the circuit at any one time. One 
lead is connected in parallel with all other 


USED MODEL 501 TV CAMERAS 



$160.00 FOB Hollis 

Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions, etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 

Used Model 501 sale priced 
$160.00 FOB Hollis 

Don’t delay. Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 

•New York City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis. N.Y. 11423 


relays and goes to the wiper of Rry2. The 
other lead of the coil goes to ground through 
an appropriately polarized diode. It is well 
to have like relays keyed at the same time. 
That is both transmitter and both receiver 
relays keyed together. A provision is in¬ 
cluded for lamps to indicate which channel 
is in use at any one time and a chart is 
easily made to call out just what each lamp 
indicates. 

The purpose of this is not so much for 
construction of exact duplicates but to open 
the doorway for thought and design to meet 
your own personal requirements. 


XTAL— CAN RELAY CIRCUITS 



TRANSMIT 
XTAL-CAN 




Fig. 2. Series diodes determine applied voltage 
polarity that will operate the crystal-can relays. 
With added capacitors, relays will operate reliably 
on ac, which is applied during some Station Con¬ 
trol settings. Note relays switch both sides of the 
crystal circuit. 
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Clifford Klinert fCBSBIH 
520 Division Street 
National City CA 92050 


A Simple Portable Rig For Six 


With “mountain topping” becoming a 
popular sport on the VHF bands, a low 
power portable transmitter for 50 MHz can 
be a handy item. This article describes such 
a transmitter that is not excessively difficult 
to build and provides a good signal on six 
meters. 

The Circuit 

It was finally decided that the one watt 
power level offered a fair compromise be¬ 
tween battery weight and power. Only two 
stages are needed to generate the desired 
power, and this simplifies construction. Both 
the oscillator and amplifier are power modu¬ 
lated for maximum audio “punch.” The 
modulator is a PA-222 one watt integrated 
circuit amplifier. With the addition of a 
few external resistors, capacitors, and a 
transformer, this unit offers one watt of 
audio at a price comparable to commercially 
manufactured amplifiers. It is surprising that 
integrated circuits have not become much 
more popular with the amateur fraternity. 

The RF section was adapted from RCA 
designs, and is a standard configuration. 
It was necessary to hold the supply voltage 
to 22M volts to prevent destruction of the 
transistors. It is theoretically possible to 
generate instantaneous voltage four times 
the supply voltage in a modulated transistor 
transmitter. In this case this rating is ex¬ 
ceeded, but the theoretical maximum is usu¬ 
ally never reached. 

In order to obtain full modulation the 
oscillator must be modulated along with the 
final. Careful tuning of the oscillator can 
minimize FM, but for optimum results, it 
would be best to add a driver stage so that 
the oscillator would not be modulated. How¬ 
ever, in this case, simplicity and power con¬ 



sumption were more important, and care¬ 
ful tuning gave very good results. 

Construction 

The transmitter was built in a small four 
section copper plated box that was obtained 
from a piece of surplus equipment. This 
type of construction is very rugged and 
provided optimum shielding. Standard VHF 
construction procedures were followed. 

An unexpected problem arose in building 
the modulator. The General Electric PA-222 
is just not meant for this type of construc¬ 
tion, and one of the leads broke off. How¬ 
ever, after some scraping and soldering, a 
connection was made to the broken lead. 
It is amazing how much abuse the IC took 
with no apparent damage. In future projects 
a printed circuit board should be used. 

As a final step, the inside circuitry was 
painted with anti-fungus varnish made by 
GC Electronics. This is a reasonable pre¬ 
caution considering the outdoor use that 
this transmitter will be subject to. For the 
same reason, lock washers were used 
wherever necessary to insure mechanical 
dependability. The cover over the crystal 
and socket is an unusual feature. It is made 
of brass, and designed specially for this 


48 


73 MAGAZINE 



Parts List 


U -six turns number 

22 on % inch di¬ 
ameter slug tuned 
form 

Ls . two turns insulated 

hook-up wire on 
Li 

L;s, U .... ten turns number 
18% inch diameter 
dose wound 

Xtal . SO MHz overtone 

iype crystal 

Ti . Thordarson TR-21 


Note: 

R* is the value printed on 
the top of the PA-222. The 
tab on the PA 222 should be 
soldered to a suitable heat 
sink. Resistors are half watt 
except where noted. Capa¬ 
citors are disc ceramic ex¬ 
cept for 1200 pF feedthrough 
capacitors and output tuning 
capacitor which is a piston 
trimmer. 


use. Its manufacturer is unknown, but in 
a situation where one frequency is used, 
it was reasonable to protect the crystal 
even if it made frequency changing difficult. 

Operation 

The first problem that arose was in the 
oscillator coil. Some experimentation was 
required to insure easy starting and fre¬ 
quency stability under modulation. The cir¬ 
cuit should be tuned to a higher frequency 
than where maximum output occurs. The 
final amplifier also had to be detuned slightly 
to obtain “upward” modulation. The slight 
reduction in power will not be noticed, but 
the distortion can seriously impair read¬ 
ability'. It was also discovered that the large 



current swings in the modulator caused a 
serious voltage drop during modulation 
peaks. In order to eliminate this it was 
necessary to use separate power sources for 
the RF unit, making two batteries necessary. 

Transistor transmitters tend to generate 
harmonics, and this one is no exception. 
For sporadic mobile and portable operation, 
the operator probably will not worry about 
this, but if operation is centered in a heavily 
populated permanent location, the operator 
may wish to check for harmonics. A har¬ 
monic does show on the GDO in the middle 
of the FM broadcast band, but no trouble 
has been reported. This is probably due to 
the lack of FM receivers in this locality, 
and the harmonic signal drops off within 
a few hundred feet of the transmitter. If 
problem do arise, standard TVI prevention 
methods lould be employed. 

Results 

In an unscheduled test a mobile station 
was contacted. Before being told, he was 
unaware that the one watt transmitter was 
being used, and he thought it was the thirty 
watt base station transmitter. 

Even with its relatively low power, this 
transmitter will provide a reliable high qual¬ 
ity signal for the mountain-topper who 
likes to hike to those “hard-to-get-to” spots. 

. . . WB6BIH 
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Larry Nickel K3VKC 
4220 Chestnut Street 
Philadelpha, PA 19104 


Using FET s 


m 


Burst Generators 


What’s a burst generator good for you 
say? It’s ideal for pulse testing of transis¬ 
tors at high peak power levels, pulse modu¬ 
lating transmitters on UHF or SHF or for 
other experimental work (or just for fun). 
Fig. 1 shows an rf burst. Vi is the sinu¬ 
soidal “on” voltage and Vs is the off 
(leakage) voltage. I call the ratio VuVs, 
Rv (for voltage ratio). Ideally if the sine 





Fig. 1. VI is the “on” voltage; V2 is the 
“off” (leakage) voltage. 

wave were 100% modulated by the pulse, 
the leakage voltage (Va) would be zero. Rv 
then equals infinity. But since a practical 
modulator cannot be perfect, there is some 
modulator output during the off time. 

Immediately when I thought about a burst 
generator, I decided on the circuit of Fig. 2. 



Fig. 2. The simplest and cheapest pulse 
modulator; however, there is a dc compo¬ 
nent in the output. 

It is simple but has a drawback. It has a 
dc component in the output. That is, its 
output is like that of Fig. 3. To eliminate 
that problem let’s switch to the circuit of 
Fig. 4. This circuit might seem reasonable 
at first glance (there would be no dc com¬ 
ponent in the output), but it fails for this 


n/i/i 


arm 


0 VOLTS 


Fig. 3. Idealised output of circuit in Fig. 2. 


reason. The collector-base junction of the 
transistor must be reverse biased for proper 
operation. This condition is not met (for 
instance, during the negative portion of the 
sine wave the collector is minus and the 
base is plus). Furthermore, because of the 
saturation voltage of the transistor, this cir¬ 
cuit may not act as a very good switch 
anyway (neglecting the biasing). That is, 
suppose the sine wave voltage input is per¬ 
haps one-half volt, and the transistor satu¬ 
ration voltage is two-tenths of a volt. We 
loose a large percentage of our voltage 
across the transistor. 



Fig. 4. This circuit is simple, but the trans¬ 
istor will not be biased for proper opera¬ 
tion. 



Fig. 5. Basic FET modulator. 
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O- A -1 

pulsc 

Fig. 6. Final burst generator design. 

At any rate, these problems can be com¬ 
pletely eliminated by using a junction field 
effect transistor (JFET). The JFET meas¬ 
ures many megohms between source and 
drain when cut off and the on resistance 
(channel resistance) on some of the good 
units runs only a few hundred ohms. The 
FET is now used as in Fig. 5. The Motorola 
MPF104 is excellent at $1.00, and the Texas 
Instrument TIS34 is equally good at $1.10. 
Both are available from Newark Electronics 
and several of the other large wholesale 
outfits. By using two burst generators in 
cascade I was able to get a higher modula¬ 
tion percentage (less leakage). Because of 
what I had at the time I used one Motorola 
unit and one TI unit. A pulse of ten to 
fifteen volts is required (remember to meas- 



1 ms rf burst of 200 kHz (top trace) anil 
after amplification (bottom trace). 


ure pulse height with an oscilloscope). To 
avoid damage to the transistors do not use 
excessive pulse voltage. 

The circuit values may not be optimum 
for your application, so some experimen¬ 
tation may be in order. Even so, Rv for this 
circuit is excellent and typically runs 300 
or 400. This setup can easily be used from 
ultrasonic frequencies up to ten mHz or so. 
Happy bursting! . . . K3VKC 
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L. J. Hemis—K3VLQ 
2227 Eastern Ave. 
Wesleyville, Erie, Pa. 16510 


TWO METER 
CONVERTER 


for the Swan 250 
or Anything Else 


With the number of Swan 250’s on the 
air, there are no doubt quite a few fellows 
who would like to plug in a converter ahead 
of theirs to see what’s happening on the 
two meter band. With these fellows in mind, 
we put together this transistorized job. 

For some, it may seem like a rather ambi¬ 
tious undertaking, considering the printed 
circuit board, but we tried to keep the diffi¬ 
cult work to a minimum on the board, and, 
if it’s your first etched board, it’s a good 
project to start on. 

A careful study of the underside of the 
board (foil side) will show that most of the 
foil remains, and only portions at the trim¬ 
mer capacitors, the transistor sockets, and 
one long skinny U-shaped strip for the plus 
voltage were etched out. This leaves the 
rest of the foil for ground potential, and 
leads can be soldered up short, (a neces¬ 
sity at these frequencies). 

A little trick we used on this board is 
worth passing on,—the matter of masking. 
Most manufacturers of cellophane tape are 
now making a rough or matte finish tape 
which can be written on with a pencil. Cover 
the copper side of the board with this tape, 
press it down tightly to be sure all the 
copper is covered, and lay out your work 
with a pencil. Using a razor blade or sharp 
knife, cut out the sections of tape where 
you want the copper removed, and lift off 
these sections of tape. Leave the rest on, 
because this is your “resist” for the acid. 

Drop the board in a ferric chloride solu¬ 
tion for 45 minutes to an hour at room 
temperature, and you can watch the progress 
of the job. Use stainless steel, plastic or hard 
rubber tongs to handle the part in the acid. 



A NT. 


K.F. 


When etching is completed, remove from the 
acid, flush in running water, and remove 
the masking tape. Look it over carefully 
with a magnifying glass, to make sure all 
the copper is removed where it should be. 
Any small portions you wish to take off 
now can be scraped off with a sharp knife 
or a razor blade. 

The ferric chloride is a brown crystal that 
mixes easily with water. We use 1580 grams 
of crystals per gallon of water. You won’t 
need much more than a pint in a glass, 
rubber or plastic tray. Use caution in han¬ 
dling this stuff as it leaves a brow'n stain 
that you won’t get off a white shirt. The 
solution keeps well, and can be used over 
and over again until the etching time be¬ 
comes too long. By the way, the etching proc¬ 
ess is accelerated by heating the solution 
to 160-180 degrees Fahrenheit, if you are 
in a hurry. If you try a printing shop that 
does photo-engraving, they may even give 
you some of the solution already mixed. 

Printed circuit board stock is generally 
advertised in about a half dozen ads in the 
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145 MHz 2N3563 145 MHz 2N3563 SI MHz 



back of this magazine. After you’ve etched 
a few boards like this, you’ll wonder how 
you ever built anything without them. You 
can cut it with tin snips, heavy scissors, or a 
photo paper trimmer. Note the 1" high shield 
between the R. F. and the oscillator sections 
on the converter,—cut it, break it, bend it, 
and tack solder it in place,—cheap, quick 
and easy. 

While we’re talking about that shield, look 
below the “Ant.” connector on the photo. 
Follow the dotted line to the “plus” lead, 
which is the long skinny U-shaped strip 
mentioned earlier. You will note that the 
bottom of the U passes under the shield. This 
portion of the shield is nibbled out to clear 
the “plus” lead, so that it won’t short out, 
and doesn’t show on the photo. Nibble out 
clearance with your diagonal cutters. You 
will also see a coupling capacitor going right 


through the shield at the bend. A small drill 

Li— 3 turns 

Coil Data 

#26 insulated on La 

La— 6 

»» 

#20 Air wound %o” dia. x At” long 

La—- 7 

»» 

” ” 3 /ir>" ” x 3 Ae" long 

L 4 —13 

»» 

” ” ¥w" ” x long 

L— 9 

»» 

r /d" ” x %" long 

L,— 4 

»» 

#26 insulated on L-, 

L— 5 

»» 

#20 Air wound At" dia. x H" long 

Ls— 3 

»» 

#26 insulated on L T 


Coils L-2, 3, 4, 5, 7 all tuned to frequencies 
shown on schematic with 9-35 ceramic trimmer 
capacitors. 


or pocket knife will cut that one for you. 

Some experienced builders may question 
the labelling on the rf and mixer sockets, 
so an explanation is in order. Considerable 
experimenting was done on this prototype, 
with other transistors, including FET’s and 
the leads may seem slightly scrambled. We 
didn’t intend this to be a set of kit-building 
instructions and hope those who try to dupli¬ 
cate this converter will use a little judg¬ 
ment. The sockets were also used because 
we intended to do a little experimenting, 
and you can etch your board to solder your 
transistors in permanently, if you like, and 
save the price of the sockets. Since this was 
an experimental job, we left two of each 
type transistor in to show that they will 
work. If you prefer, use 2n3563’s all the 
way through, or 2n706’s all the way. Either 
type, or both are from Polv-Paks at four 
or five for a dollar. The crystal is also 
surplus, from JAN Crystals, and picked 
from their list of available frequencies for 
about a dollar. This one is for 47.0035 MHz. 
If you want to throw money around, order 
one for 47 MHz and it will cost you about 
$6.50. Personally, I can’t see it. We might 
also urge you to buy a grid dip meter, if 
you don’t already have one. 

While on the subject of grid dippers, you 
will note that the trimmer capacitors are 
mounted so that they are accessible from 
the top of the converter, with the coils sol¬ 
dered directly to them on the other side 
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of the board. The coils were wound on the 
shanks of twist drills, and are self-support¬ 
ing (see L-l -f- L-2 near the “ant.” connec¬ 
tor in the photo). 

The final tune up procedure used in de¬ 
veloping this converter started with the 
47 MHz oscillator. After you get it going, 
peak up the doubler, and remove power. 
Grid dip the rf and mixer coils, and it should 
take right off. A buddy on two meters is 
a big help, and once you get an on-the-air 
signal to peak up on, you’ve got it made. 

We have a 500 kHz crystal calibra¬ 
tor in our Swan 250, and found the 145.06 
MHz signal of a nearby Tech right where 
he was supposed to be the first time up. I 
guess we had the law of averages with us 
on that one. 

"9", "Q", Who Got "Q" 

This nice article would have been more 
attractive if some of it had not been in¬ 
advertently omitted. If you are thinking about 
building this little instrument, turn to our 
October issue, page 82. First error appears in 
Fig. L 

That can be corrected by drawing a line 
from the Xtal Osc. directly to the 100:1 
Divider. Now the meter can look at the input 
or the output merely by turning the switch 
to left or right and without disturbing the 
operation of the circuit. This is the basic test 
of comparing excitation against response to 
determine Q. 

And here are the parts not described in the 
schematic of Fig. 2. This will answer ques¬ 
tions about transistor and diode types, and 
the values of Cl, C2, and C3: 

Cl—Erie 557-000-39R, 5-25 pf. 

C2—Centralab 858S-1000, 1000 pf. 

C3—365 pf, see text. 

C4—4-10 pf vernier, see text. 

D1 & D2—1N97 type diode 

Rl—25K linear composition, Set Level, 
with switch. 

R2—IK linear, Meter Zero. 


For power, we use a home-brew supply, 
and can vary the voltage for maximum gain. 
Once set, voltage and trimmers need little 
attention. These transistors seem to work 
well in this configuration on anything from 
3 volts to about 18 volts, and there we 
started to lose it. The 12 volt dc relay 
supply on the Swan Power supply should 
work fine, although we haven’t tried it and 
can’t guarantee it. A 9 volt transistor bat¬ 
tery should let you hear something. Some 
day we might even stick a meter to this 
thing, just to see how much current it does 
draw! Anyhow, it works fine. 

From past experience, we found that after 
publishing an article of this type, we usually 
get letters. We’re more than happy to an¬ 
swer any and all, if we can, if you are 
having trouble. Just be sure you are having 
trouble that can’t be answered with a little 
common sense, or a quick look at a refer¬ 
ence manual. If you write, please include a 
stamped self-addressed envelope, and if we 
don’t forget to answer too many, and can 
get a few evenings away, we plan to whomp 
out a heterodyne unit, to put the Swan on 
two-meters, sideband and AM. 

. . . K3VLQ 

LI-20 microH, Miller 41A225CB1 
Ql—Fairchild SE2001 (2N3563) 

Q2, Q3—Fairchild SE6002 (2N3566) 
M—100 microA. meter. 

Finally, the table of Fig. 3 applies to a 
piece of #816 Airdux, 16 turns per inch, 
one inch diameter, leads one inch long. 

This is cut to 34 turns and used to make 
up the test inductor shown. And now you can 
proceed with the test setup of Fig. 4 for Q 
calibration but a word of warning is in order. 

That is, if you use surplus resistors be cer¬ 
tain they are not wirewound construction, or 
film resistors corrected to value by cutting a 
spiral groove in the film. Either arrangement 
will be more inductive than the composition 
resistors Votipka used in his original work, 
and will bring you to misleading results. 
Good luck on this simple test instrument! 

Cryptogram 

T OUTANYAN ZXZORQYO WYZXS 
MZRM IF T ETNAZRYO WYZXS, 
TAS T 

OUTANYAN ETNAZRYO WYZXS 
NZAZQTRZM TA ZXZORQYO 
WYZXS. 

(Answer on page 88) 
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VSWR-An Outmoded Parameter 


As it is not possible to obtain a perfect 
match between a transmission line and an 
antenna, all the incident power cannot be 
transfered to the antenna, and that part 
which is not transferred is reflected along 
the line to the transmitter. 

The better the match, the smaller the 
ratio of reflected power to incident power. 
This ratio can be measured with a reflectom- 
eter and is usually expressed in terms of volt¬ 
age rather than power. 

The voltage reflection coefficient is desig¬ 
nated r (Gamma) and is given by: 

_ E reflected [Power Ref.] 1 

E Incident [Power Inc.] 2 

from which it is seen that the ratio of re¬ 
flected power to incident power is given by 

r 2 . 

As r 2 provides an excellent criterion of 
the ‘goodness of match’ there is little further 
to be gained by making other measurements, 
but more of this later. 

When power is reflected from an antenna, 
standing waves of voltage and current are 
set up on the transmission line and by meas¬ 
uring the ratio of maximum voltage at any 
point to the minimum voltage at a point 
one quarter wavelength away on either side, 
we get a parameter called the VSWR—volt¬ 
age standing wave ratio. (The voltage ratio 
rather than the current ratio is measured be¬ 
cause it is easier to measure voltage than 
current with the test equipment used). 

It should be noted at this point that the 
absolute values of maximum or minimum 
voltages are in themselves quite meaningless 
and tell us nothing about the degree of mis¬ 
match. Like r, VSWR is a function of the 
degree of mismatch, and is related to r by 


VSWR = I-±_£ and r 


VSWR -1 
VSWR +1 


that each can be derived from the oilier. 

Although VSWR can be measured with a 
higher degree of accuracy than r, it can 
only be measured directly by using slotted 
line techniques. Unfortunately this is only 
possible where the frequency is such that 
the portion of slotted waveguide used in 
measurements is at least about ten wave¬ 
lengths long. This restricts the measurement 
of VSWR to m’crowave frequencies, where 
wavelengths are in the order of centimetres. 


The reader, at this point, is no doubt 
asking the sixty-four-dollar question: How 
is it then that amateurs measure VSWR on 
amateur bands well below microwave fre¬ 
quencies? 

The answer is—they don’t! As mentioned 
previously, VSWR can be derived from r, 
and that is exactly what is done. VSWR 
meters used on the ham bands are simply 
forms of reflectometers with the meter cali¬ 
brated in terms of VSWR and so we come 
to the next question: Why, after measuring 
r, do we go to the trouble of converting to 
VSWR? 

Why, indeed? 

Once r has been measured, we know all 
there is to know about the line/antenna 
match; going a step further and converting 
to VSWR tells us absolutely nothing more 
than we already know about the ‘goodness 
of match’! 

Let us assume that we are making some 
adjustments at the antenna end of a trans¬ 
mission line. The first adjustment gives a 
r of, say, 0.2. This means that (0.2) 2 — 4% 
of the incident power is being reflected. A 
second adjustment gives a r of 0.5 indicating 
that (0.5) 2 = 25% of incident power is re¬ 
flected. In other words, an increase of r from 
0.2 to 0.5, a factor of 2.5, increases the pro¬ 
portion of power reflected by a factor of 
(2.5) 2 — 6.25 i.e. from 4% to 25%. We can 
say that the second adjustment is 6.25 times 
worse than the first. 

Now let us consider the foregoing in terms 
of VSWR. 

With a r of 0.2, VSWR = l+r/l-r=l.2/ 
0.8=1.5:1. A r of 0.5 gives a VSWR of 
1.5/0.5=3:1. Although the VSWR has dou¬ 
bled, the actual mismatch is 6.25 times worse. 

From many conversations heard over the 
air, it is evident that most amateurs would as¬ 
sume that with a VSWR of 3:1, the ratio of 
reflected power to incident power is twice as 
great as that with a VSWR of 1.5:1, whereas, 
as we have seen, it is actually 6.25 times 
greater. In this writer’s opinion, the time has 
come for amateurs to abandon the use of 
VSWR and to start using the much more in¬ 
formative and realistic r. Let us leave VSWR 
where it belongs—to the microwave bands. 

Perhaps when this switch is made, we shall 
never again hear amateurs talking of VSWR’s 
of ‘less than one’! Sid Gould VE2AXQ 
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Drake VHF Converters 



Drake has entered the VHF market with 
one of the nicest packages I have ever seen. 
As usual, in recent Drake equipment, the 
design of the cabinet is beautiful. They have 
developed a new finish to their panels which 
makes it virtually impossible to scratch them, 
The unit tested consists of the SC-6 and 
SC-2 converters, the CPS-1 power supply, 
and the SCC-1 VHF crystal calibrator, all 
housed in the CC-1 Converter Console. Each 
of the units may be purchased separately, 
but when put together in the console they 
make a complete VHF converter unit. 



The console is designed for easy installa¬ 
tion of the separate converters and power 


Kayla Bloom W\EMV 
Dublin, N.H. 03444 


supply. The units plug in to the console 
cabinet so as to engage both the power plug 
and the on-off switch fork. At this time, only 
the units mentioned are available, but the 
console has room for a third converter which 
will be available in the near future. 

Getting to the performance angle of the 
converters, I have been hearing signals which 
were unreadable in the past. Consistently, 
not just due to good conditions. Signals are 
good on 2 meters from New Jersey (350 
miles away) and the Boston, Cape Cod area 
are S9 and better. This is covering a distance 
of 80 to 110 miles. There is an old saying in 
ham radio . . . “you can’t work them if you 
can’t hear them,” but at this point it works 
the other way. I hear them, but can’t work 
them. 

I have to admit to having a better than 
average VHF location, being 1450' above sea 
level, so it is all down hill, but my 2 meter 
beam is only 20' above ground. 

The two meter converter uses a TIS34 
silicon,Jow noise FET in the front end. The 
mixer is also a TIS34 and follows a high 
pass filter to remove the mixer difference 
frequency. 

The six meter model uses TIM 12 german¬ 
ium FETs. The noise level on 6 is higher 
than on 2, but this is to be expected and is 
certainly within tolerance for that band. 

The if of both converters is 14 to 18 MHz 
and two crystals are provided for each unit 
giving fairly good coverage of each of the 
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bands. On 6 meters, 14.0-14.5 MHz gives 
coverage from 50.0-50.5 MHz with one 
crystal and 50.5-51.0 MHz with the other. 
On 2, coverage is 144-144.5 with one crystal 
and 145-145.5 MHz with the other. 

For anyone wishing to change the factory 
alignment, the instruction manual gives fair¬ 
ly good details as well as a list of required 
equipment, but this can lead to sleepless 
nights, so unless you are prepared to spend 
a good deal of time, I would advise against 
making any changes. In the event you are 
brave enough to tackle realignment, and 



make a bad job of it, Drake will realign it 
for five dollars plus postage. 

The stability of both converters is superb. 
This is, of course partially dependent upon 
the stability of the receiver used. In my case, 
I used the Drake 2B. Interference from 
strong signals nearby are at a minimum and 
in some cases the selectivity is almost too 
sharp, especially on two meters. However, 
if you are interested in moonbounce or VHF 
DX work, this is a decided advantage. 

The SCC-1 crystal calibrator is a jewel. 
It provides output for three converters and a 
separate receiver and gives accurate mark¬ 
ings every 50 kHz to above 432 MHz. A 
trimmer is mounted in such a way that it is 
easily accessible, even when installed in the 
console cabinet. The oscillator is zener regu¬ 
lated and the circuit is a printed circuit with 
all parts easily accessible. 

The CPS-1 power supply uses a full wave 
bridge rectifier mounted on a printed circuit 
board. The transformer has a fused primary 
and is mounted inside the case. The whole 
unit weighs only 17 ounces. 



Both in performance, convenience, and 
good looks, this Drake package is tops. 

. . . W1EMV 


Reference reading 

E. P. TI ETON' “A Featherweight Portable Station for 
50 MHZ" QST NOV. 1904 

D. OEM AW -50 MHZ One Watter" QST JUNE 1907 
J. FISK "73 Useful Transistor Circuits" 73 MARCH 

1907 


DX TEST 


OK, you DX’ers, let’s put it on the line. 
Let’s see just how good you are at beam 
directions. All you have to do is guess the 
beam direction for the following countries 
within five degrees. If you live in Minnesota 
make that three degrees because you have 
an advantage over everyone else because we 
want not just the headings of each of these 
countries, but the headings that you would 
use if you were in Minneapolis. That 
shouldn’t be too hard, right? 

Credit your self with five points for each 
right answer. 


Israel 

Togo 

Burma 

French 

Somoliland 

Ireland 

Liechtenstein 

Egypt 

Heard Island 

Hawaii 

Venzuela 


Bermuda 
Singapore 
Iran 
Nepal 
Galapagos 
Guam 
Canal Zone 
Ascension 
Island 

Virgin Islands 
Ceylon 


Turn to page 88 and see how well you know 
your beam headings. 
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About "Load”ing. . . 

Which Loads What - or - What Does It Mean? 


Presumably we all know what we mean 
when we talk about loading a transmitter, or 
an antenna being a good load-but we 
often run into some confusion when we at¬ 
tempt to communicate what we mean to 
each other. Not a small part of the result¬ 
ing difficulty and confusion is due to the 
little-known fact that the word “load” has a 
multiplicity of meanings, some of which 
contradict each other. 

Most of us automatically say, in such a 
discussion, that we are “loading the an¬ 
tenna,” or that “the antenna won’t load.” 
Unfortunately a few of us purists feel that 
an antenna in itself is incapable of “loading” 
anything it merely furnishes the “load” 
for the transmitter. 

Discussion between editor, publisher, and 
a staff member over this point in regard to 
the License Study Course series led to some 
research, which in turn led to the discovery 
(which surprised us all) that for once, every¬ 
body was right. 

Our authority is Funk & Wagnalls Stan¬ 
dard Dictionary of the English Language, 
International Edition, a two-volume work 
which is not quite so complete as Webster’s 
Unabridged, but more comprehensive than 
most for its size. 

We found that the word “load” is de¬ 
scended to us from old English, which was 
the language spoken in England before a- 
bout 1150 A.D. and includes Anglo-Saxon. 
Like most four-letter words of Anglo-Saxon 
origin, it has about as many meanings as it 
has users. 

Specifically, our dictionary lists nine sep¬ 
arate meanings for it if used as a noun, and 
twelve more if it is used as a verb. Of the 
twelve “verb” meanings, nine are “transi¬ 
tive” and three are “intransitive.” This 
means merely that nine of the verb mean¬ 
ings require an “object” while the other 
three do not. 

None of the twenty-one meanings listed 
are precisely the usage of ham radio, but 
several of them are close enough to our 
usage to draw some conclusions from. The 
first meaning listed for “load” as a noun is: 
“That which is laid upon anything for con¬ 
veyance,” and that corresponds pretty close¬ 
ly to our purist feelings that the antenna is 
the “load” for the transmitter that is, 


when we connect the feedline we are “lay¬ 
ing the antenna upon the transmitter.” The 
fifth meaning as a noun is also fairly close to 
this viewpoint: “the resistance overcome by 
a motor or engine in driving machinery.” 

Had we stopped right here, the purists 
would have won a clear-cut victory, and we 
would have been forced to conclude that 
those of us who say “the antenna won’t 
load” are wrong. But we didn’t stop: we 
went on to examine the verb definitions too. 

The first definition listed for “load” as a 
verb is a transitive usage, meaning that some¬ 
thing must be loaded by something else. 
The definition reads: “to put something on 
or into to be carried,” and that is a pretty 
close fit to our usage when we say that a 
transmitter refuses to load the antenna. It 
would, however, outlaw the phrase “the an¬ 
tenna refuses to load the transmitter” be¬ 
cause the antenna does not put anything in¬ 
to the transmitter to be carried. 

We kept reading, and came to the sixth 
verb definition (also transitive) which says: 
“to take on (a load, cargo, etc.).” This one 
fits precisely with those of us who feel that 
the antenna loads; when we say that an an¬ 
tenna “refuses to load,” we are saying that it 
“refuses to take on” power. 

The real clincher to it all, though, was 
verb definition ten, which reads: “to take on 
or put on a load or cargo.” This one is 
blatantly two-way, and permits us to say 
either “the transmitter refuses to load” 
(meaning “the transmitter refuses to put on 
the load”) or “the antenna refuses to load” 
(meaning “the antenna refuses to take on 
the load”) while citing the same authority 
for either usage! 

So what does it all mean? Simply this: 
everybody is right, despite the possibilities 
for unlimited confusion. When, in a dis¬ 
cussion of loading, it appears that everyone 
is talking at cross-purposes, the thing to do 
is to bring the discussion to a halting screech 
and get everybody together with the same 
set of meanings at least for the duration of 
the discussion. Then you’ll be able to make 
some headway with the real problems of 
why there’s a loading problem, without stay¬ 
ing hung up in the somewhat artificial prob¬ 
lem of what loading actually means. 

7 3 Staff 
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0 Cycle Audio Filter For CW 


A Short Circuit 


Sam McCluney, LX5SM/W4 
910 John Anderson 
Daytona Beach, Florida 32074 


I am a bit of a CW addict, and at times 
my Galaxy leaves something to be desired, 
even with the 300 cycle filter turned on, in 
the way of selectivity. I felt I was really 
nitpicking if I was un-satisfied with such 
performance that I had achieved with no 
other work but signing the check. But such 
is striving for state of the art and I hoped to 
find some way of hearing only one signal 
and not many. With the BPD expedition in 
the offing, I felt that I should prepare myself 
for an even bigger onslaught of stations then 
1 had to cope with when I was looking for 
WNV. 

The narrowest filter I had seen advertised 
was a selectivity of 120 cycles. I of course 
had to try to beat this. So my goal was to be 
zero cycles selectivity, figuring that nothing 
could get through that in the way or QRM. 
All the filters I had seen were rather small in 
appearance. My own 300 cycle one was 
miniscule enough as was the 120 cycle one 
and a third that was advertised but I can’t 
find at the moment. So along with outdoing 
the others in performance I had to outdo the 
others in size. This last wasn’t hard to do for 
as every day passes there are more and more 
advances in microcircuitry, and all I had to 
do was use the advances that the others 
didn’t have available when they were de¬ 
signing what turned out to be my competi¬ 
tion. Lastly, if 1 could build it with parts I 
had on hand (read junkbox) then I could not 
only save money but also time in not having 
to go to the store for parts. Not really a 
requirement except in the most basic sense 
was the fact that 1 would need to be able to 
build a filter. Or I guess I should say figure 
out how to wire the parts together so they 
would achieve the desired result. I can use 
the term “design” now since it works but at 
the time I started 1 was “tinkering around 
with my stuff again.” Working with audio, 1 
didn’t expect to have the problems 1 had 


when I tried to wire a six meter converter, 
though I am not putting down hi fi a bit. I 
guess I always will be a hay wire builder as 
well as 1 build. Well enough of this circut 
design parameter stuff and let me try to get 
into the theory of operation and then we 
will get down to the actual melting of solder 
which I call building. 

Circuit Theory 

After examining how the various audio 
filters worked 1 was impressed with the 
similarity of the circuits, as I am with 
transceiver circuits. Perhaps I am wrong but 
1 felt if 1 was to achieve my hoped for 
performance of zero selectivity, then per¬ 
haps a different approach was called for. It 
seemed to me that maybe the maximum 
performance those circuts could produce 
had already been built and trying to achieve 
further narrowness was impossible. I think 
also secretly I wanted to do something 
different, cause I don’t like to follow the 
crowd (except in DX) a prime reason why I 
was able to go through three years of the 
Army with a college degree and never rise 
above the rank of private. My mind settled 
on how best to eliminate all audio fre¬ 
quencies above zero. I was obsessed with the 
wonderful performance reports I had seen 
written up on Times Wire & Cable’s new 
device which they called a “copper con- 
ducter.” This had the remarkable fact that if 
it wasn’t overloaded it would, at audio 
frequencies, shunt to ground all frequencies 



Block diagram of 0 cycle filter installed in 
the audio system of receiver. 
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from zero to infinity, which seemed to meet 
my needs exactly. It turned out, upon 
experimenting with several prototypes in a 
breadboard circuit, that they were just 
exactly what I needed and my only problem 
was to choose the one I needed. This was 
quickly accomplished by choosing the 
smallest model that matched the audio 
power output (about 4 watts) of my 
transceiver. 

Construction 

I have always been a little bit annoyed 
with most construction articles, when they 
reached this point that they then said that if 
you couldn’t follow a schematic then you 
weren’t really a dyed in the wool con¬ 
structor and they wouldn’t tell you step by 
step how to build their pride and joy. 1 have 
been stopped many times from building 
what looked like a really good deal with just 
such an attitude of theirs. This is an excel¬ 
lent project for a beginner (my mother built 
one and her electronics goes only to 
operating the audio kill switch we have 
wired into the TV for commercials, and she 
got perfect performance in her model) as it 
doesn’t take long to build and is very 
uncritical in wiring. I had the choice of 
wiring the modification into the receiver but 
that would mean lowering the resale value 
on the Galaxy on trade in time so that 
meant it had to be outboarded. The trouble 
with that though was that like the Galaxy 
filter it would be an extra box on the 
operating table and so at this stage I figured 
that if it could be wired into some other 
piece of equipment that wouldn’t be traded, 
all the better. I finally settled upon the 
earphones themselves, since I had such small 
components to work with (thanks to micro- 
circuitry) and large ears (thanks to genes). 
For a while 1 was going to modify both 
earpieces but decided against that, because 
of the extra work involved, so I make the 
modification in the earphone plug. The 
following step by step wiring diagram con¬ 
cerns that earphone plug modification, but 
the principle can be applied to just about 
any use. 

1) Unscrew the plastic shell to the rear of 
the plug part of the plug. 

2) Take a copper conductor and trim the 
leads to 1 1/8” when stretched straight. 

3) Tin sparingly both leads of the copper 
conductor, use heat sink for protection. 
S2 

4) Bend both leads so that they connect 



View of 0 Cycle Audio Filter installed in ear¬ 
phone plug. Note that the hot lead of the 
plug (top) is coupled to the ground lead of 
the plug via a Times Wire 81 Cable copper 
conductor. The plastic shell of the plug is 
to the left to show the wiring of the filter in 
the plug. The copper conductor and its 
leads are protected with a plastic covering. 

(VU2HG Photo) 

between the hot lead and the ground and 
make a good mechanical joint. NS 

5) Place heat sink on lead extending from 
the copper conductor to the hot lead of 
the plug, apply soldering iron and solder. 
SI 

6) Repeat step 5 for the remaining lead to 
the ground. SI 

Results 

There, in six steps, are the secret to a 
whole change in CW operation. For me it has 
meant a whole new world, the complete 
absence of QRM; though with Gus set for 
take off in February (this is being typed 5 
Dec.) I may still need something with even 
more selectivity. There is another advantage 
I think I have achieved with using a new 
circuit and components. That is, I have 
eliminated the annoying ring that comes 
with such narrow filters. The only trouble I 
have found now, seems to be receiver drift. 
Before, with 300 cycles, that was no prob¬ 
lem but now with a 300% improvement in 
selectivity 1 find that I have to leave the 
transceiver on continuously and variac the 
line voltage to compensate for even one volt 
change in the line voltage. With my model 
19, I find that 1 can copy on only one tone 
when they are on narrow shift and eliminate 
all errors, something that 1 haven’t been able 
to do before on RTTY. Without a lot of 
fancy test equipment it is hard to say, but 
it is far better than anything 1 have ever 
read or heard about. The Galaxy filter 
has an audio amp to compensate for in- 
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sertion loss. This doesn’t need one, so it 
apparently has no insertion loss. It is very 
convenient to use, for all I have to do for 
SSB is to unplug the headphone as usual and 
I am back at barndoor 2.1 kHz selectivity. 

Finally, a note or two on construction 
hints (where I had trouble). 1 recommend 
that, for safety, the earphones be unplugged 
from the chassis as I attempted to wire the 
jack up without doing it and had a number 
of damaged copper conductors to show for 
the efforts. The other is to be certain of the 
polarity of the copper conductor so that the 
hot lead side goes to the hot lead side of the 
plug and the ground lead goes to the ground 
lead side of the plug. The two leads look the 
same, but are marked, so be sure to mark 
one lead with nail polish before taking it out 
of the box and risk getting them backwards. 
If you should get them mixed up, a simple 
resistance check with an ohm meter will 
straighten you out. As useful as these new 
copper conductors are, it won’t be long 
before the price comes down and more 
people start manufacturing them. I expect to 
see a whole new series of articles in 73 using 
the devices that will come from what is now 
just in the embryo stages. . . . LX5SM/W4 


390-900 MHz 



FREQUENCY 

METER 


Exceptionally sensitive tuning 
mechanism provides indications at 
Zjiw* of radiated signal 6.5" 
dial scale. Expanded communcca 
lion band calibrated 2MHz/ 


$39.50 


dial division from 390-450 MHz. Jack 
permits modulation check by oscillo¬ 
scope or headset. 

“Built-in 500 pa meter. 100 [Mi meter 
model 390 Sf 50 additional. 

10 day money back guarantee 

SPECTRUM LTD. 

245 Gregg Ct., Los Gatos, Cal. 95030 


TEST EQUIPMENT 

and 

IBM COMPONENTS 
SEND FOR FREE CATALOG 
GADGETEERS, inc. 5300 Vine Street 
CINCINNATI, OHIO 45217 


MORSE COURSE! 

Beginner—15 wpm. Prepared by Extra Ama¬ 
teur, Army code instructor, shipboard Sparks, 
tech writer. Includes Morse Mastery, good op¬ 
erating secrets, complete instruction manual. 
Two-hour 3 3/4 ips tape 5"-reel $5.49 PPD. 
LP's S8.95 PPD. 

Rand Laboratories, winthrop, me 04364 
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Looking Back 


There seems to be a little Gremlin who 
plays havoc with articles and manages to build 
in errors. In some cases the errors originate 
with the author and the crew at 73, being 
overworked, lets them slip by. 1 guess the 
only way to have a magazine with absolutely 
no errors is to have more help, prepare each 
issue six months in advance and have 100 
proof readers. 

Here are some problems which have been 
called to our attention in recent issues. 
August 1968, Pg. 70. A Review of the New- 
tronics 4-BTV. 

Where reference is made to SWR at reson¬ 
ance, this is incorrectly printed as 1.5:1. It 
should be 1.05:1. The total height of the an¬ 
tenna is 23’, not 33’. 

October 1968, Pg. 30. High Performance Re¬ 
ceiver for 2 Meters. 

There arc a couple of errors in the schem¬ 
atic on page 32. The primary center tap of 
T6 is not grounded. The resistor across L5 
was shown with no value. This should be 47k. 
The oscillator tuning capacitor is shown as C4, 
but is called Cl in the text. Q5, which is 
numbered 2N385 on the diagram should be 
2N3858. 

November 1968,Pg. 20. IC Frequency Coun¬ 
ter. 

This article was oversimplified to a degree 
that most hams couldn’t build it from the 
information supplied. We have since re¬ 
ceived voluminous material containing modi¬ 
fications, clarifications and corrections far too 
great to print for the limited number who will 
actually build this counter. 

If you are seriously interested in build¬ 
ing this counter, a SASH will bring you a copy 
of the additional material. 


December 1968, Pg. 6. First Ham IC 

In Fig. 4., page 8, there is no internal con¬ 
nection between the base of Q21 and collec¬ 
tor of Q20. Since this article was printed. 
National Semiconductor C'orp. has announced 
a lower cost version of the LM179/270. 
The new LM370 is now available through all 
NSC distributors. 

January 1969, Pg. 28. Two Meter Transistor 
Transmitter. 

The coil data was left out. Here it is: 

LI- 18t # 24 el. 'A” slug tuned form, 2t sec. 
on coll, end 

L2- lOt f 24 el. same as LI 
L3- 6t # 18 bare 54 ” dia. 

L4- 2t same as L3 

L5- same as L4 

L6- 3t same as L5 

L7- 4t same as L6 

L8- 61 it 1 8 Vi” dia. ct with 4t link 

L9- Z235 with 6t removed 

LI0- 5t § 12 Vi" dia. ct, It link 

January 1969, Pg. 48. The Six Net. 

Fig. 1. has several errors. In the lower 
left hand corner there should be a 500 pf ca¬ 
pacitor in series with the crystal and the .01 
capacitor which shunts the 560 ohm resistor. 
Without this capacitor, the oscillator will not 
oscillate. The 56k resistor at the base of TR2 
does not go to ground. Rather, it should go 
to B-. The center tap of the output trans¬ 
former does not connect to the junction of 
the two 10 ohm resistors. This creates a dir¬ 
ect short. Instead, it goes to B-. 

January 1969, Pg. 72. Quick and Easy QRP. 

Figs. 1 & 2 were transposed in the text. 

You can’t win them all, but it would be 
nice to have a chance to win some of them. 


Those Card Inserts 

Several supposedly sophisticated readers 
wrote in to complain about the advertising 
card insert in the February issue. Perhaps 
they thought that I had suddenly changed 
and decided that I liked having cards stuck in 
73 . No, I hate it. But running a card like 
that makes it possible for us to print eight 
more pages of articles and this is hard to ig¬ 
nore. 

If we charged you what it costs to put out 
73, our subscription rate would be about $ 12 


per year. The advertising in the magazine 
pays most of the freight and we are able to 
send you the magazine for three years for 
S12! Advertising is basic...the more ads the 
bigger the magazine...the fewer the ads the 
smaller the magazine. If you enjoy 73 and 
want to help, let our advertisers know that 
you appreciate their support of the magazine. 
And, let the advertisers who are not appear¬ 
ing in 73 know that you will support them if 
they support your favorite magazine. 

— Wayne, W2NSD/1 
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NEW PRODUCTS 

Pinpoint TV Troubles in 10 Minutes 

If you are working with electronics gear 
this book is worth a few minutes of your 
time just to pick out the key ideas. And if 
you are in the TV service business it is 
probably worth much more than that to you. 
It explains and includes a carefully ar¬ 
ranged, logical system for locating TV set 
faults. 

The key point is that, for a given failure, 
some faults are more likely than others. 
An analysis of the observed symptoms will 
indicate certain circuits cannot be at fault, 
and that certain details might or must be 
out of line in some other circuits. For in¬ 
stance, if there is audio but no picture, 
you can scratch the low voltage supply and 
the front end circuits as sites for the trouble, 
and the high-voltage supply is worth early 
attention if a simple test indicates no pic¬ 
ture tube voltage. 

Pinpoint TV Troubles in 10 Minutes is 
TAR’s book #428. It is available at your 
dealer’s, or try TAB Books, Blue Ridge Sum¬ 
mit, Pa. 17214. 


New AF Generator 

If your test gear uses vacuum tubes, it’s 
out of date. Modern instruments using tran¬ 
sistors and integrated circuits are more 
stable and reliable, use less power, and are 
very much smaller at no reduction in utility 
or accuracy. 

A new audio generator has just appeared 
on the market. It meets or betters all specs 
for service type instruments. Imported from 
Japan by the DGP Company, it is probably 
going to revolutionize the whole test instru¬ 
ment market, which has not been very pro¬ 
gressive lately. 

About the size of a VOM, the generator 
weighs less than 2 lbs, and is about 7M" long, 
by 4" x 4". It has a calibrated vernier 
scale, and generates both sine and square 
waves (0.2 microsecond risetime!) over the 
range of 10 Hz to 100 kHz, at up to 
+9 dbm from a 600 ohm load. Amplitude 
and distortion specs are remarkably good, 
and the generator is useful anywhere 115- 
VAC is available. 

The time is coming when a lab or service 
shop will have several little transistor and 
IC test gear boxes rather than shelf after 
shelf of big heavy contraptions for measure¬ 
ments applications. The early production 
runs of this generator are already sold but 
more are coming in, and are sure to be 
very popular in radio amateur applications. 
Price is $59.95. 


ARE YOU PAYING 75c A COPY OR 33c? 

Righto ... that's 33c a copy for 73 when you buy it in three year batches. Figure 
it out. 36 lovely issues of 73 for $12. Send cash, check, MO. 

All subscriptions will start with the February issue unless otherwise 
specified. 

I Name ______Call .. . ...i 

| Address___. 

| City-State___Zip ___ I 

I f I I prefer to be a subscriber .$12 for three years These rotes are | 

j valid world-wide | 

| □ I am a cheap microscriber _$ 6 for I very short year. we wise up ‘ 

| 73 MAGAZINE PETERBOROUGH, NEW HAMPSHIRE 03458 | 


These rates are 
valid world-wide 
until we wise up. 
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HAM 

V-O-M 

20.000 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name. 
QTH . 
City _ 


State. 


.Zip. 


REDLINE - JAFFREY - NH - 03452 


ORDER TODAY 


Ohms: 12K, 120K, 1.2M, 12M flMIV 
dcmA: .05,5, 50, 500 UlfILI 

dB: 0, 14, 28, 34, 40 


s 9 


95 


dc volts: 2.5, 10, 50, 250, 500, 5000 J 

ac volts: 10, 50, 250, 500 @ lK/volt No tax^s anywhere Plus 90/t shipping 


Two Tips On Cutting Glass 

Both of the following suggestions have 
been around for some time, but they do not 
seem to be general knowledge. In view of 
their usefulness, it would seem worthwhile to 
repeat them for the benefit of those who are 
not aware of them. 

Chimneys for the 4 x 150 family of tubes 
are easily made by cutting off the tops of 
baby-food jars. To do the cutting painlessly, 
tie a heavy string around the jar about a % 
inch below the point where you would like 
the break. Saturate the string with lighter 
fluid and set it afire. After the flame dies out, 
pick up the jar by the bottom, invert it, and 
plunge it quickly into cold water. The cut 
will be straight if the string was properly al¬ 
igned and the jar vertical when it touched 
the water. 

This works well on larger jars too. There 
are interesting possibilities in making chim¬ 
neys for several of the larger types of tubes 
using peanut butter jars, etc. 

Single strength sheet glass, such as is used 
in meters, dials, etc., is cut quite easily into 
odd shapes with tin snips or household shears. 
Fill a container, somewhat larger than the 
glass to be cut. with water. Immerse the glass 


and slowly cut out the desired shape. The 
glass must be entirely under water and the 
further the better. Be sure to wear gloves to 
protect your hands. 

1 know both of these ideas sound slightly 
unreasonable, but they work beautifully. 

William P. Turner. WA0ABI 

BX Sheath is Handy! 

The metal sheath used to enclose wires in 
BX electrical cable has many uses in the ham- 
shack. The sheath can be used to cover sev¬ 
eral wires at a time. For example, a single B X 
sheath will enclose the coax and rotator cable 
leaving your shack for the tower. This re¬ 
duces XYL resistance immensely! You can 
use BX sheath behind the operating bench to 
untangle the “wire jungle.” As a bonus, the 
sheath looks really “professional.” 

You can get BX sheath at construction 
projects or from your electrical contractor. 
True, the lengths will not be more than a few 
feet long, but even this is enough to reduce a 
lot of “jungle” into only several cables. For 
long lengths of sheath, you will have to buy 
some BX cable and remove the wires inside. 

You will be pleasantly surprised at how 
much neater your shack is when you use BX 

shea,h! D. E. llausman, VE3BUE 



NOW! USE YOUR TAPE RECORDER TO LEARN CODE! 



Read code like a Pro! It's easy! PICKERING CODEMASTER tapes give 
professional instruction on your own tape machine from digital com¬ 
puterized tapes! They can't be matched for timing accuracy! Beginners 
get course of professional instruction at 5-9 WPM right on the tape! 
Practice for General and Amateur Extra ranges from 11 to 30 WPM. 
Nothing else like it! See below for CODEMASTER tapes you need. Get 
up to speed! Order today! 



CM-1: For the beginner. A com- CM-1 Vi: An intermediate tape, es- CM-2: For Extra-Class license 

plete course of instruction is on pecially for General Class exam study. Mostly straight text; some 

(l the tape. Practice material at study. No instruction; just prac- code groups. 1 hour at 20 WPM; 

- 5. 7, 9 WPM. Prepares you for * tice. l /t hr 11 WPM, 1 hr 14 WPM; ^ Vi hour each at 25 and 30 WPM. 

Novice exam. Includes code groups ' ; hr at 17 WPM. Includes coded For real QRQ, play this tape It 

and punctuation. groups and straight text. twice speed! 

CODEMASTER tapes are 2-track monaural; available in two sixes: 7-inch reel <3% IPS) end 3',4-inch reel (1 % IPS), 
Will play on any but full-track machine. SPECIFY both type and sixe of tape you want. Any tape. J5.95 postpaid USA 
4th class. Any two tapes. $11.00; all three. $15 00 PPD Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P. O. Box 29, Portsmouth, R. I. 02871. Satisfaction guaranteed. 
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DUAL GATE MOSFET 

PRE-AMPS 


zVANGUARD£ 


PFW AMP 



ffci 

< tagpF ■ 


to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. fo 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual qain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor. 

• Operates on 4 to 14 volts DC, 5 to 15 Ma. 

•New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


(...de W2NSD/1 continued from page 2) 
ate from if he is going to keep those dollars 
rolling in. This is where trouble has arisen in 
the past...once you are out on a small island 
somewhere who is to know where you really 
are? Or if you are sitting in some west Afri¬ 
can country who is to know for sure which 
one you are really operating from? It is a lot 
easier to sit back and drink a beer or coke for 
a couple of days and then come back on 
with a new call from a nearby country and 
save all the wear and tear on yourself. 

Perhaps the new restrictions for DXCC 
will prevent this from happening again. I 
doubt it. When money is involved people 
find a way to get around just about anything. 
We’ve already seen false statements by ship 
captains in the recent past. It is possible that 
the ARRL will continue to accept fake DX- 
peditions rather than chance the members’ 
anger by discounting them. I believe that 
they have enough evidence to write off some 
forty to fifty not too long past DX opera¬ 
tions. I guess I don’t blame them for choos¬ 
ing to hope that it will all blow over. Did 
you suspect that there might have been that 
many crooked operations in the last few 
years? Well, you paid for them. You keep 
donating money the way you have and you’ll 
probably get more of the same. ... Wayne 

CLUB SECRETARIES NOTE 

Your club can round up some extra 
funds by imploring, cajoling, convincing, 
or forcing your members to subscribe to 
73 Magazine. Never mind the cries of an¬ 
guish, just remember that you are doing 
what is best for them—and the club. 

Subscriptions to 73 are normally $6 per 
year. The special club rate is exactly the 
same: $6. The only difference is that the 
club treasury holds 25% of the loot and 
sends the rest to 73. Send us S4.50 for 
each one year subscription, in groups of 
at least five subs. Just think, if your club 
has 10,000 members you can quickly get 
SI 5,000 for the club on this deal! 

Send the subscriptions to us on 3”x5” 
cards, giving the name, call, address, city, 
state and zip code of each subscriber. If 
the subscription is a renewal please in¬ 
clude the address label from a recent 73 
wrapper. Indicate all renewal subscript¬ 
ions so we won’t start a second sub. We 
have been known to do that. 

Send to: Club Finagle, 73 Mag. 
PETERBOROUGH, N.H. 03458 


oscillator/monitor 

• makes an audible Lone to monitor 
tHe RF of any CW transmitter from 
lOMw to I Kw 6- lOOKc to lOOOMc, 
using only an 8" pickup antenna. 

• can be self-triggered for code 
practice or tHe testing of solid 
state components and circuits. 

• aids in tuning up 6» testing RF 
oscillator and power circuits. 

• 4 transistor, 2 diode circuit, 

speaker, tone adjust, AA pencell, 
test leads, 8" ant., 6- magnetic base. I A V!) complete, 

• cabinet is 16 gauge black €t clear I^T ppd usa&can. 

anodised aluminum, 3.4 x 2.3 x* 1.2" tend a check or m.o. 

US made 6* guaranteed for I year. told by mail only 

James Research company ,dep't: AR-M 
11 schermerhorn st v brooklyn n.y. 11201 
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Dorothy C. Saunders, W4UF 
P. O. Box 295 
Englewood, Florida 33533 


Camp Albert Butler 


For the ninth consecutive year, this past 
August saw men and women, and boys and 
girls, from all over the country arriving at 
Camp Albert Butler in the Blue Ridge Moun¬ 
tains of N.C. for its annual radio school. By 
plane, bus, and car they came, from all back¬ 
grounds and businesses, and ranging in age 
from 12 to 80. 

This radio school, the only one of its kind 
in the country, is under the direction of Carl 
L. Peters, K4DNJ, General Secretary of the 
Gilvin Roth Y.M.C.A. in Elkin, N.C. It offers 
a maximum number of 60 students the chance 
to take a two-weeks’ highly concentrated 
course leading to either the General, Advanc¬ 
ed or Extra class of amateur radio license. On 
the last day an F.C.C. Examiner gives the 
students their examinations. Radio theory 
and code are taught in alternate courses dur¬ 
ing all of each morning, and again in the even¬ 
ing after dinner. Afternoons are free for 
study, code practice, swimming in the large 
outdoor pool, rifle, archery or pingpong. A 
number of field trips are also arranged during 
the two weeks to places of interest in the 
vicinity. 

The camp is perched in a flat clearing on 
the top of one of the Blue Ridge Mountains, 
just two miles south of the Parkway, at about 
3600’ in altitude, with a striking view out over 


the great monadnock called Stone Mt., and 
miles of the rolling piedmont below. Rustic 
cottages are scattered among the large trees 
and rhododendrons, with the dining hall at 
one end of the swimming pool, and a very 
large recreation hall at the other. A camp ra¬ 
dio station is in active use on several bands, as 
well as the sets brought by students, for skeds 
with home and other contacts during the ses¬ 
sion. 

This was my second year as an instructor 
at the radio school and I had one of the 
mixed adult-teenager groups in radio theory, 
and the fastest code speed group, both lead¬ 
ing to the general class of license. The gener¬ 
al class students are divided into three theory 
and three code groups. On the first night of 
camp a code test is given to everyone, and 
separations into the code classes are made up¬ 
on their ability to copy at around 5 wpm, or 
8-9 wpm, or 12-13 wpm. The advanced and 
extra classes of students are together for both 
theory and code, with one instructor. 

They worked hard to get their speed up 
to 13 wpm for their general class ticket, and 
to understand the intricacies of Ohm’s law, 
and other problems of theory. For the ad¬ 
ults, the financial successes of their past lives 
helped not a bit at the camp, where the only 
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criterion of success was whether or not one 
had passed the last theory test, or could as yet 
copy 65 consecutive letters without a mistake. 
The M.D.’s, judge, trial lawyer, retired execu¬ 
tive vice president of one of the largest na¬ 
tional food chains, priest, oil-well driller, oil- 
well owners, electronic components manufac¬ 
turer, ex-h.s. principal, nurse, test driver for 
General Motors, policeman, engineers, and 
teenage grammar and high school students, 
among others, all studied and helped each 
other to understand difficult points, in a 
wonderful example of esprit de corps and 
friendship. One group of students, who 
might perhaps more correctly be dubbed 
“the young at heart” than “the young in 
years”, were put together to live in one of the 
large cabins, which they promptly named 
“The Pill Box.” They got along so famously 
that plans have been made to get together on 
a “Pill Box Net” as soon as they receive their 
licenses. 

Highly motivated and bright as the teen¬ 
agers are, it is a stimulating experience to 
teach them. It truly would be a revelation to 
some of their former teachers, I am sure, to 
see how hard they work. The teens are de¬ 
finitely the age when it is the easiest to learn 
code, as many an older student at camp rue¬ 
fully realized when he struggled to copy 65 
letters at around 13 wpm, and found next to 
him a 14-year-old breezing along with no ef¬ 
fort and 100% correct copy. During the last 
several days of camp, the highest code classes 
for the General group are at 15 wpm, so that 
up to two minutes of speed may be lost 
through tension during the F.C.C. exam. Par¬ 
ents whose teenagers become interested en¬ 
ough in ham radio to want to study and get 
their general licenses, are indeed fortunate. 
There will be no delinquency problems in 
their homes, but instead fascinated youngsters 
at their little transmitters, learning to com¬ 
municate with others of like interests else¬ 
where in the world, and slowly increasing 
their technical knowledge. 

Once again this year on the morning of the 
last day of school, after a hearty and excellent 
breakfast, the instructors watched the long 
line of cars wind down the mountainside on 
its way to Elkin where the F.C.C. examina¬ 
tions were given. 

Now little notes are being received by the 
instructors from their students, proudly giv¬ 
ing their new calls and asking for skeds. And 
a new group of graduates of Camp Albert 
Butler is launched upon the amateur bands. 

...W4UF 


radio amateur 111 I 

callbook 



These valuable EXTRA features 
included in both editions! 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

$6.95 

\ Over 135,000 QTHs 
\ in the DX edition 

\ $4.95 

See your favorite dealer or 
order direct (add 25C for 
mailing in U.S., Possessions 
& Canada. Elsewhere add 
50C). 


■ QSL Managers Around the 
World! 

* Census of Radio Amateurs 
throughout the world! 

* Radio Amateurs’ License 
Class! 

* World Prefix Map! 

■ International Radio 
Amateur Prefixes 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 



RADIO AMATEUR 

^ C3 

Dept. 


INC. 


Ilbook 


B. 925 Sherwood Drive 
Lake Bluff, 111.60044 



CAMP ALBERT BUTLER INVITES 

HAM RADIO ENHUSIASTS OF ALL AGES 

TO TRY FOR YOUR 

GENERAL CLASS TICKET 

THIS SUMMER! OUR 8th SEASON 

NOVICES. TECHNICIANS AND C.B.'ers 
ESPECIALLY TAKE NOTE 

This co-erl Amateur Kadio Camp, Y.M.C.A. owned and operated, 
can accommodate GO campers. There is no age limit. We have 
had campers from 7 through 74 years of age. It is very helpful if 
you can copy 5wpm or have a Novice or Technician ticket, hut it 
is not necessary. Time is divided between radio classes in code 
and theory and the usual camp activities, such as swimming, 
archers', riflery, hiking, etc. Gold privileges are included at the 
beautiful New Itlver Country Club cuur.se. 

Entire staff consists of licensed hams who are instructors in 
electrical engineering in some of our finest colleges and univer¬ 
sities. Camp opens August 2 and closes August 16th.Tuition of 
Si85.00 includes all camp expenses: room, meals, notebooks, text¬ 
books. and insurance. Send for our brochure. 


j C. L. Peters. K4DNJ I 

■ General Secretary 1 

| Gllvin Roth Y.M.C.A., Elkin, North Carolina 

I Please send me the Booklet and Application Blank for the J 

■ Camp .Albert Butler Itadio Session. f 

NAME . j 

CALL . | 

I CITY . STATE . ZIP . I 


I. 


I 


APRIL 1969 


69 














Getting Your Extra 
Class License 

Part IE Television and Interference staff 


One of the most catastrophic factors ever 
to hit amateur radio was the advent, some 25 
years ago, of television. 

Old-timers may remember their problems 
with broadcast interference--but they were 
virtually insignificant when compared to the 
problems posed by TV1. Television inter¬ 
ference just would not be tolerated by the 
public--and not a few incidents of violence 
such as toppling of antenna towers and pot¬ 
shots at the ham shcakk were recorded in the 
beginning. 

Understandably, the FCC has rather strong 
feelings also about interference between the 
various services licensed by it, and so all ex¬ 
aminations for Amateur licenses include some 
questions on television interference and its 
control. As the highest of all ham tickets, the 
Extra Class requires not only a knowledge of 
TVI control but also a knowledge of tele¬ 
vision techniques themselves. 

We had originally intended to cover both 
TV and VHF in this installment of the Extra 
Class Study course, but it became obvious 
that if we combined the two we could do jus¬ 
tice to neither. This month, then, we’ll cover 
only three of the FCC study questions--those 
dealing with television. Next time, we’ll move 
on to take our scheduled look at VHF. 

This month’s questions (the numbers, as al¬ 
ways, are from the FCC list in case you’re fol¬ 
lowing it) are: 

8. How does amateur TVI usually affect 
television reception? 

34. Why are synchronizing pulses trans¬ 
mitted with television signals? 

54. How can unwanted VHF resonances in 
a transmitter amplifier be moved from TV 
channel frequencies? 

Following our usual practice in order to 
provide more comprehensive background, 
we’ll rephrase these three questions into 
others. 

All three require some knowledge of the 
actual transmission techniques used in televi¬ 
sion. Our first question, then, will be most 
broad “What is Television?” From this be¬ 


ginning, let’s find out “How Is Television 
Transmitted?” for the answers to the big 
problem, “How Is TVI Suppressed?” 

Even if you’re not interested in the Extra 
Class ticket, you may find this particular in¬ 
stallment worth leafing through. While we’ll 
be concentrating on the theory behind the 
practice, as we always do in this study course 
we’ll also be touching on some most prac¬ 
tical “how-to-do-it” points along the way. 

Ready? Let’s dive in! 

What is Television? Some of you may find 
this question’s implications insultingly simple 
--and others may find it to be far too com¬ 
plex. Lewis Carroll once wrote (if it wasn’t 
he, it should have been): “The place to start 
anything is at the beginning”, though, and 
that’s why we’re here. 

Television is, of course, the picture on the 
boob tube; these days, as likely as not it’s in 
glorious color. That’s not really the an¬ 
swer we’re looking for. What we actually 
want to know is, “How does it get there?” 

Without going into the mechanism of the 
cameras at all-let’s assume for now that 
they’re working as intended-the picture gets 
on the face of the tube because it’s wiped 
there by a speeding electron beam which actu¬ 
ally is faster than a bullet. 

This tiny beam is pulled across the face of 
the tube from left to right exactly 15,750 
times every second, and at the same time it’s 
pulled down the tube face from top to bot¬ 
tom so that it takes 1/60 second to make the 
vertical trip. During this single pass it covers 
the complete face of the tube, and draws 
262-Vi almost-horizontal lines as it goes. The 
beam then flies to the top of the tube-mov¬ 
ing halfway across the tube face as it does so, 
so that the next pass begins in the middle of 
the horizontal line and draws another 262- ! /2 
lines. The timing is such that the lines al¬ 
most but not quite overlap each other, so 
that a total of 525 lines are drawn every 1/30 
second. 

All the time that this little spot is moving 
on the tube face, its intensity is being changed 
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-and these changes in intensity are what put 
the picture on the screen. 

In this entire process, everything happens 
with extreme speed. The beam must move 
the width of the screen in 1/15, 750th of a 
second, which on a “20-inch” tube works out 
to a horizontal motion of something like 
14,000 miles per hour. The intensity must 
change in much less time than this, to repro¬ 
duce the fine detail we’re used to seeing. In 
fact, the intensity must be capable of chang¬ 
ing in less than 250 billionths of a second in 
order for the signal to meet present federal 
standards. 


0 0 



Fig. I-The picture on the face of a TV tube 
is produced by the process shown here. A 
single electron beam is swept horizontally across 
the screen from left to right 15,750 times per 
second, and at the same time vertically from top 
to bottom 60 times per second. As it moves, 
its intensity is varried to produce the entire screen. 

Fig. 1 illustrates the process we’ve been ex¬ 
amining and shows how the electron beam 
paints the pattern of lines on which the pic¬ 
ture appears. One complete pass of 525 lines 
is called a “frame”, and the actual line pattern 
produced on the screen is known as a “raster” 

At this stage, we still don’t have a very 
clear image of how the picture gets on the 
tube-but we know that in order to get a pic¬ 
ture there, we must control three items. These 
are: (1) the horizontal position of an elec¬ 
tron beam, (2) the vertical position of that 
same beam, and (3) the beam’s intensity. 

The horizontal and vertical positioning of 
the beam in any TV receiver is done by 
“sweep circuits” which produce sawtooth 
waveforms at the appropriate frequencies. 
These waveforms are also shown in Fig. 1. 
The horizontal sweep waveform occurs 15,750 
times per second, and the vertical waveform 
runs at a 60-per-second rate. 

Both of these sweep signals are produced 
by free-running relaxation oscillators in order 
to generate as even motion as possible for the 
beam. Relaxation oscillators are notorious 


for frequency drift but are very easy to sta¬ 
bilize by locking or “synchronizing” them to 
some reference signal. The necessary refer¬ 
ence signals in TV are the “sync pulses” 
which are transmitted as a part of the com¬ 
posite video signal: they yank the oscillators 
into step at the beginning of every sweep cy¬ 
cle. We’ll get into this more a little later. 

Intensity of the electron beam is controll¬ 
ed by varying the bias between grid and cath¬ 
ode of the picture tube; this bias is controlled 
by a wide-band ac signal known as the “vid¬ 
eo” signal. When bias is large (cathode posi¬ 
tive or grid negative) the electron beam is 
weak and the screen is dark. When bias is 
less, the beam is stronger and the screen is 
brighter. 

This action is identical with the amplifica¬ 
tion action of an ordinary audio amplifier 
tube, in which the audio signal controls grid 
bias and so changes the flow of plate current. 
The major difference is that in the TV pic¬ 
ture tube the beam current is directly related 
to screen brightness and we don’t have to 
have anything like a loudspeaker to convert 
current to sound or light. The only other sig¬ 
nificant difference is that the picture tube 
must handle a signal of much higher frequen¬ 
cy than does an audio amplifier, since bright¬ 
ness in the picture may change several million 
times per second as the beam wipes across the 
scene. 



Fig. 2-This illustrates the relationship between 
the grid-cathode bias in the picture tube (upper 
waveforms) and the corresponding screen bright¬ 
ness on the tube's face (lower line). The greater 
the bias, the darker the screen. FCC regulations 
prescribe that the brightest part of an image must 
produce the lowest video voltage output, which 
cannot be less than 1/8 the maximum signal level, 
and that the darkest part of the image produce the 
maximum video level, which cannot be more than 
% the maximum level. The portion of the signal 
above “black" level is used for blanking and sync 
pulses. 

Fig. 2 shows the relation between picture- 
tube bias (or signal voltage on grid or cathode) 
and screen brightness. The upper line repre¬ 
sents cathode voltage while the shaded band 
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represents screen brightness. The more posi¬ 
tive the cathode, the darker the screen. As 
you can see, the signal may change either in 
stair-step fashion (left of figure) or continu¬ 
ously (right). The stair-step changes produce 
sudden changes of brightness while the con¬ 
tinuous changes produce gradual shading ef¬ 
fects. A typical picture will have both kinds 
of changes in it. 

The TV camera also operates with a sweep¬ 
ing electron beam, which does the original 
translation of the picture into a varying elec¬ 
trical signal. For this varying-level signal to 
reproduce a recognizable image at the receiv¬ 
er, the receiver’s sweep circuits must be lock¬ 
ed exactly to those of the camera. This is the 
primary reason why the sync pulses are in¬ 
cluded in the composite video signal. 

We’ve talked about the “composite vid¬ 
eo” signal several times now without explain¬ 
ing it at all. It’s not the same as the “video” 
signal. The “video” signal consists only of the 
voltage changes representing brightness vari¬ 
ations. In commercial broadcast TV, band¬ 
width of the video signal is set at 4.5 MHz; 
in industrial and closed-circuit TV, band- 
widths as high as 6 MHz are frequent. The 
low-frequency limit on this signal is only a 
few cycles per second; it must be able to 
hold the screen dark for several frames at a 
time. In fact, for highest quality, this signal 
should extend all the way down to dc at the 
low end-but for economy’s sake, it seldom 
does. 

To keep the video signal from the camera 
in step with the receiver’s sweep circuits, 
sync pulses in both the horizontal and verti¬ 
cal directions are necessary. When these pulses 
are combined with the video signal, the result 
is the composite video signal. Fig. 3 shows 
the waveforms involved in a black-and white 
broadcast TV composite video signal. 

Before we examine Fig. 3 in any detail, 
let’s move on a little bit and look at color. 
Color TV is almost exactly like black-and- 
white so far as the transmitted signals are con¬ 
cerned, although the actual equipment and 
circuits are far more complex for color. 

The big difference with color is that we 
must control a fourth factor in addition to 
the two positioning signals and the beam in¬ 
tensity (which is known as the “luminance” 
signal in color TV). This fourth factor is the 
signal which determines the exact color mix 
produced by the beam at any one position, 
and it’s called the “chrominance” signal. 

We won’t go into much detail about the 
chrominance signal except to say that it’s 


carried on a phase-modulated subcarrier sig¬ 
nal. The only reason for looking at it at all, 
at this point, is because in a color TV compos¬ 
ite video signal we have all the elements of the 
black-and-white signal-p/us an 8-cycle “refer¬ 
ence burst” to let us work with the chromin¬ 
ance signal. This reference burst is also 
shown in Fig. 3. It is transmitted only in a 
color signal, and is not present when black- 
and-white is being transmitted. 
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Now, let’s look at Fig. 3 in detail. You can 
see that four separate views are necessary to 
show the complete makeup of the composite 
video signal. The most general, view A, shows 
the vertical sync pulse and “vertical blanking 
interval”. This set of waveforms shows up 
60 times every second; the rest of the time 
the signal consists only of straight video over- 



D-H. SYNC DETAIL 

Fig. 3 --These four views at different degrees of 
expansion in both time and signal amplitude 
show the details of the synchronization pulses, 
equalizing pulses, and color burst on the FCC 
standard television signals. View A shows the 
major portion of the vertical blanking interval 
while views B and C expand portions of view A. 
View D details the tops of the horizontal sync 
pulses to show front and back porches and the 
color burst. Color burst is omitted from B&W 
telecasts. 
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laid with the horizontal sync pulses as shown 
on either side of the vertical blanking inter¬ 
val in view A. 

As view A shows, the vertical blanking in¬ 
terval takes up 7/100 of the time for each 
complete field (a field is 262-!4 lines, or half 
of a frame) and occupies the same time as 
18-Vi lines. In TV, incidentally, it turns out 
to be convenient to refer to time in terms of 
“lines” since the duration of one line is a key 
time, to which everything else in the signal 
must be related. 

Of the 18-V4 lines occupied by the vertical 
blanking interval, only 3 lines are occupied by 
sync pulses themselves. Six “equalizing 
pulses” occur on either side of the vertical 
sync pulses, and the spaces between vertical 
sync pulses are also employed as equalizing 
pulses. During this time, no horizontal sync 
signals are present and the equalizing pulses 
are used instead. 

The other important point contained in 
view A is that all of the sync information is 
transmitted at a level higher than the blackest 
black in the picture, which in turn is higher 
than any lighter shades. The technician’s 
term for this is to say that sync is “blacker 
than black". Maximum and minimum levels 
for each part of the composite signal, with 
reference to the maximum radiated level, are 
set by FCC regulations. The blackest part of 
the picture cannot produce a level higher 
than 95 percent of the “blanking level”, and 
the blanking level itself cannot be higher than 
85 percent of the maximum signal. 

As a result of these restrictions, the trans¬ 
mitted picture is enclosed in a blacker-than- 
black frame produced at either side by the 
horizontal blanking and at top and bottom 
by the vertical blanking interval. More impor¬ 
tant to the viewer, the sweeping electron 
beam flies back across the picture during 
these times. Having its intensity turned all 
the way off makes circuitry much simpler. 

You can see these signals on any TV set, 
incidentally. All you need do is turn the 
brightness up and contrast down so that 
“black” becomes a middle gray, and carefully 
adjust the vertical hold control until a black 
bar rolls slowly down the screen. In the cen¬ 
ter of this dark bar you will be able to see a 
darker area with a shape in the middle faintly 
resembling the head of a sledgehammer. 

If you are steady enough of hand to adjust 
the dark bar to a stationary position in mid- 
screen, you can count the lines in it. You 
will find that the darker area in the center is 
composed of the vertical sync pulses, with 3 
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lines above it and 12-1/2 below. You may 
count 6 and 25 respectively, if your set is in 
excellent adjustment, due to the interlacing of 
successive fields into frames. 

View A in Fig. 3. also indicates the parts 
of the signal to which views B and C apply. 

View B shows two lines of video immedi¬ 
ately after the vertical blanking interval, and 
their two associated horizontal sync pulses. 

View C shows the relationship between 
equalizing pulses and vertical sync pulses. 
The equalizing pulses keep the horizontal 
sweep in sync during vertical-sync times, and 
also permit the half and half interlace since 
they occur twice as often as horizontal sync 
pulses. 

View D shows the top of a horizontal sync 
pulse. The part which protrudes upward is 
known as a “sync tip” and performs the actu¬ 
al synchronization. The part which is at 
blanking level immediately preceding the sync 
tip is called the “front porch” while that im¬ 
mediately after the sync tip is the “back 
porch”. 

Also shown in View D is the color refer¬ 
ence burst, which occurs on the back porch if 
it is present. This signal, which is absent in 
black-and-white signals, consists of at least 
eight full cycles of a 3,579,545 Hz sine wave, 
accurate in frequency to within 10 Hz. This 
signal is produced at the transmitter by a 
continuously-running oscillator and is keyed 
into the composite video without any change 
of phase. Its modulation limits are approxi¬ 
mately equal to the height of the sync tips. 

Now that we know more than we really 
wanted to about the nature of the composite 
video signal, we can see how it is used in a TV 
receiver. 

The entire signal is received by the front 
end just like any other VHF signal, and goes 
through mixing and the if strip. An ordinary 
diode detector then recovers the composite 
video from the if amplifier output. The com¬ 
posite video is then amplified to a level ade¬ 
quate to swing the picture-tube beam from 
full on to full off. 

The sync signals are applied to the picture 
tube also, where they blank off any output 
during retrace times. At the output of the 
video amplifier, they are also picked off by a 
sync separator circuit which is essentially 
a pair of low-pass filters. One filters out ev¬ 
erything but the relatively low-frequency ver¬ 
tical pulses while the other takes out the vi¬ 
deo but lets both horizontal and vertical 
sync remain. 

The signal containing both horizontal and 


vertical sync is then passed through a clipper 
which lets only the sync tips through, so that 
nothing comes out from the vertical pulses 
while one blip emerges for each horizontal 
pulse that comes in. 

The resulting vertical and horizontal sync 
pulses are then applied to the sweep cir¬ 
cuits where they lock the oscillators in step 
with the transmitted signal. Each sweep cir¬ 
cuit contains amplifiers which drive the yoke 
and deflect the electron beam. The hori¬ 
zontal output circuit also is used to develop 
the high voltage for the picture tube, since 
horizontal sweep is always present. 

As the sweep circuits wipe the beam across 
the face of the picture tube, the video sig¬ 
nal varies its intensity, and the result is a 
reproduction in light and darkness of the 
image being viewed by the camera. 

Strictly speaking, this answers our original 
question “What Is TV?”-at least in an over¬ 
simplified version. But all that we have look¬ 
ed at so far is the sending and reception of 
the video information. When most of us 
think of TV, we think of the whole thing- 
both picture and sound and maybe even the 
color. 

We don’t go into the mechanics of color 
very far, because it’s full of abstruse mathe¬ 
matics. Commercial TV, though, we can ex¬ 
plore in more practical detail. In fact, we 
must if we are going to use our results in 
battling TVI! 

Even at this state, it’s .fairly easy to see that 
any ham signal which gets mixed into the 
broadcast video signal is going to be displayed 
on the TV screen as a pattern of light and 
shadow. The exact pattern displayed will de¬ 
pend upon the ham signal itself, since the 
unimaginative receiver can’t tell the difference 
between one of our AM voice signals and the 
also-AM video signal it’s designed to receive 
and display. 

But the composite video signal is not the 
only one present in a TV channel. We’ve al¬ 
ready made in passing the acquaintance of the 
“chrominance” subcarrier-which just happens 
to lie in the 75-meter phone band, and can get 
clobbered in some cases by a ham signal. The 
result is wild to see—the picture is fine except 
that all the colors are wrong, and they shift 
with the modulation of the interfering signal. 
Lovers of the psychedelic should view it some¬ 
time; they might find it more entrancing than 
acid. 

Also present in each channel, though, is an 
audio carrier. Audio in this country is FM, and 
so hams seldom interfere with it. Fig. 4 shows 
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the various signals within a TV Channel, their 
frequencies with respect to the low-frequency 
end of the channel, and the relative strength 
of their outputs. 

In this country, VHF TV is broadcast on 
12 channels numbered 2 through 13, and UHF 
TV occupies the 70 channels from 14 through 
83. The VHF group is divided into “low 
band” and “high band” regions. Low band 
runs from 54 to 88 Me, with a 4-MHz hole 
between 72 and 76 MHz (between channels 
4 and 5); high band runs from 174 to 216 
MHz continuously. Fig. 5 lists the 82 chan¬ 
nels and their frequency limits. To determine 
the exact frequency ofaany specific TV sig 
nal you can use Fig. 4 and 5. together 
Fig. 5 provides the channel limits, while 
Fig. 4 shows the position of each signal within 
the channel. 



Fig. 4--Arrangement of signals within each of the 
82 commercial and educational Tv broadcast 
channels is as shown here. The video carrier, lo¬ 
cated 1.25 MHz above the low limit of the chan¬ 
nel, is the reference for all other signals. The audio 
carrien is exactly 4.5 MHz higher, and the color 
subcarrier if present is 3.579545+ MHz above the 
video. Response must be flat from 750 kHz be¬ 
low the video carrier to 4.2 MHz above, and taper 
off rapidly beyond these limits to zero at the 
low channel edge and at the audio carrier. Limit¬ 
ing frequencies for each of the channels are tab¬ 
ulated in Figure 5. 

In some cases, signals within a channel may 
be offset by 10 kHz either side of those 
shown in Fig. 4. If an offset is present for 
any TV transmitter# will be the same amount 
and in the same direction for all signals from 
that transmitter. The purpose of this offset 
is to reduce co-channel interference between 
two stations assigned the same channel: with 
one of them offset 10 kHz high and the other 
offset 10 kHz low, their signals will always be 
20 kHz apart-and this is enough to reduce in¬ 
terference significantly. 

Broadcast TV modulates the video carrier 
with AM, using a technique called “vestigial 
sideband”. This is partway between ordinary 
AM and SSB-but the carrier is not suppressed. 
All of one sideband is transmitted, but only 
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Lafayette TR106 6 meter Xcvr.$ 89 

National NC125 Generator Average Receiver 

w/matphing speaker .$ 79 

RME 4350 Hamband only .$ 89 

Swan 400 w/420 VFO & 117B Supply $395 
Swan Mark II Linears Complete like new....$495 
Swan 350 Late Model with 117Xc Supply $395 

Swan 250 6 meter Xcvr-Like New.$225 

Swan TV2c 2 meter Transceiver-Like New$239 
Swan 410c VFO (For 350C/500C) .$ 89 

All Gear Unconditionally Guaranteed 
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CHANNEL 

BAND 

CHANNEL 

BAND 

CHANNEL 

BAND 

2 

54-60 

29 

560-566 

57 

728-734 

3 

60-66 

30 

566-572 

58 

734-740 

4 

66-72 

31 

572-578 

59 

740-746 

5 

76-82 

32 

578-584 

60 

746-752 

6 

82-88 

33 

584-590 

61 

752-758 



34 

590-596 

62 

758-764 

7 

174-180 

35 

596-602 

63 

764-770 

8 

180-186 

36 

602-608 

64 

770-776 

9 

186-192 

37 

608-614 

65 

776-782 

10 

192-198 

38 

614-620 

66 

782-788 

11 

198-204 

39 

620-626 

67 

788-794 

12 

204-210 

40 

626-632 

68 

794-800 

13 

210-216 

41 

632-638 

69 

800-806 



42 

638-644 

70 

806-812 

14 

470-476 

43 

644-650 

71 

812-818 

15 

476-482 

44 

650-656 

72 

818-824 

16 

482-488 

45 

656-662 

73 

824-830 

17 

488-494 

46 

662-668 

74 

830-836 

18 

494-500 

47 

668-674 

75 

836-842 

19 

500-506 

48 

674-680 

76 

842-848 

20 

506-512 

49 

680-686 

77 

848-854 

21 

512-518 

50 

686-692 

78 

854-860 

22 

518-524 

51 

692-698 

79 

860-866 

23 

524-530 

52 

698-704 

80 

866-872 

24 

530-536 

53 

704-710 

81 

872-878 

25 

536-542 

54 

710-716 

82 

878-884 

26 

542-548 

55 

716-722 

83 

884-890 

27 

548-554 

56 

722-728 



28 

554-560 






Figure 5--Broadcast TV channel limits in MHz. Horizontal lines separate listing into low- 
band VHF, high-band VHP, and UHF channels. See Figure 4 for exact frequencies of vari¬ 
ous signals within channel. 


a part of the lower sideband is sent. This 
is the portion closest to the carrier, which 
is carrying the low-frequency components of 
the video signal. 

Any other signal near the video carrier may 
beat with it to produce sidebands within the 
video-sideband range. The effect on the 
screen ranges from horizontal black bars, if 
the beat frequency is low, to a grainy cross- 
hatched appearance if the beat frequency is 
higher than the horizontal sweep frequency 
of 15.75 kHz. If the interfering signal is 
also AM, its modulation will also interfere; this 
always produces the horizontal-bar effect since 
the modulating frequencies for speech are be¬ 
low 15 kHz. These bars flicker with the mod¬ 
ulation, and are usually called “modulation 
bars” or “sound bars”. They may be produced 
in the TV receiver even without interference, 
by mistuning the set so that the FM audio is 
slope-detected in the video circuits and applied 
to the picture tube. 

If the interfering signal is FM, its modula¬ 


tion will not usually be apparent on the 
screen. The usual result of FM interference 
is a shifting cross-hatch pattern, which moves 
with the modulation. This is much less annoy¬ 
ing to viewers than are the big black bars- 
which is one of the major arguments in favor 
of FM for VHF operation in metropolitan 
areas. 

But we’re getting ahead of our questions 
Now that we have an admittedly oversimpli¬ 
fied idea of the basic principles of TV as used 
in this country today, let’s move on. 

How Is Television Transmitted? 

We’ve already met the various components 
of the transmitted TV signal-the video, the 
sync components, the color burst if any, and 
the audio-and we’ve taken a look at the chan¬ 
nel assignments. We’ve also taken a brief trip 
through the typical TV receiver. Now let’s 
go through a typical TV transmitter in the 
same way. 

The starting point can be the TV camera 
itself. Like the picture tube of the receiver, 
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the camera lias a screen and sweeps an elec¬ 
tron beam across this screen by means of 
horizontal and vertical sweep signals. How¬ 
ever, in the camera the electron beam current 
is originally steady as it travels from cathode 
to screen, and is made to vary by the bright¬ 
ness of the image which is focused upon the 
screen. This is the exact reverse of the process 
in the receiver, where the beam current varies 
and these changes of current are transformed 
into changes of screen brightness. 

The mechanics of how image brightness 
makes the beam current in the camera change 
vary from one type of camera tube to another; 
some typical camera tubes are the bidicon, the 
image orthieon, the iconoscope, and the 
plumbicon. All, however, produce a video 
output signal which is determined by the 
brightness of the single spot on the screen 
which the beam is resting upon at any 
instant in the scan. 

In a color TV camera, things are more 
complex; three camera tubes are used; and 
the image reaching each is filtered so that 
it contains only one of the three primary 
colors. The resulting three video output 
signals show how intense each of the colors 
is at the particular spot in question. These 
three signals are then combined into a single 
“luminance” signal which indicates total 
brightness of the spot, and also into a com¬ 
plicated “color signal” which indicates the 
red, blue, and green content at that spot. 
The luminance signal corresponds to the single 
“video” signal of a black-and-white transmitt¬ 
er. We'll ignore the “color signal” for a while. 

The video carrier of the TV transmitter is 
generated in the same manner as any VHF or 
UHF signal; a stable crystal oscillator pro¬ 
duces an original signal which is frequency- 
multiplied until the desired output frequency 
is obtained. Normal rf-amplifier techniques 
arc used between the oscillator and the mod¬ 
ulated amplifier. 

The extreme bandwidth involved in the 
composite video signal makes plate modula¬ 
tion impractical for TV, and the difficulties 
of getting large amounts of power into a video 
signal of such bandwidth also tend to rule out 
high-level modulation of any type. 

As a result, general TV practice is to grid- 
modulate at relatively low power levels so 
that the minimum of video power is required, 
and employ linear amplifiers to boost the 
transmitter power to the desired level. For 
ham TV, the linears are not necessary, since 
the modulation is usually applied to a stage 
producing from 100 to 400 watts output. 
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The vestigial-sideband response shown in 
Fig. 4 is obtained by tuning the linear ampli¬ 
fiers to the center of the channel rather than 
to the video carrier frequency. Often, addi¬ 
tional filtering is added in the antenna trans¬ 
mission line to reduce the out-of-channel 
energy remaining in the lower sideband. 

Between the video output from the camera, 
and the modulator which adds the video infor- 



Fig. 6--This simplified block diagram of a black- 
and-white television transmitter shows how sync 
and blanking pulses are inserted into the compo¬ 
site video signal ahead of the modulator. Except 
for these stages, transmitter is functionally ident¬ 
ical to any radio transmitter. 


mation to the rf carrier, the sync information 
is added to produce the composite video sig¬ 
nal. Fig. 6 shows in some detail the nature 
of the transmitter sync-signal generation. 

The original pulses are produced by a 
“sync generator”, which is usually locked to 
the ac power-line frequency (both sweep fre¬ 
quencies are integral multiples of 60 hz. 
In color TV, the sync generator is locked to 
the color subcarrier oscillator rather than to 
the power line, and the sweep frequencies are 
very slightly different. 

The sync generator provides pusles to con¬ 
trol the sweep circuits in the camera itself, 
and also produces blanking pulses to the 
camera and clipper, and sync and equaliz¬ 
ing pulses to the second video amplifier. 

The blanking pulses kill video output dur¬ 
ing the vertical and horizontal blanking inter¬ 
vals and thus make space available in the sig¬ 
nal for the sync pulses. The clipper cuts 
off the tops of the blanking pulses at a level 
just barely “blacker than black”. “Black” is 
a video level which is 75% of the maximum 
composite-video signal voltage, and the blank¬ 
ing pulses are clipped at approximately 85% 
of maximum-output level. This assures that 
the tops of the blanking pulses are free of 
noise or hum. 


The second video amplifier then inserts the 
sync and equalizing pusles into the signal to 
produce an almost-complete composite video 
signal. However, the blanking level of the 
signal at this stage would vary from a bright 
picture to a dark one as shown in Fig. 7; the 
restorer between the second video amplifier 
and the power video stage clamps the com¬ 
posite video signal to maximum output level 
rather than to the zero output level as shown. 
From this point on through the modulator it¬ 
self, the signal is always dc-coupled to pre¬ 
serve the blanking pulses always at the same 
level as required by FCC regulations. The 
“white clipper” between the final video stage 
and the modulator prevents the negative peaks 
of the composite signal (which represent the 
white parts of the image) from dropping be¬ 
low 1/8 the maximum-output voltage. 

While this completes our examination of 
the video transmitter, we still have more to 
see-because there is audio to be considered 
as well, not to mention the antenna itself and 
the special considerations of color. The audio 
signal from a TV station in this country is pro¬ 
duced by a completely separate transmitter. 


ZERO SIG 


BLANKING 

LEVEL 


ZERO SIG 


JU A 


„JL.JL 


before 

-~=A=A= 

. 

AFTER 


BRIGHT DARK 

SCENE SCENE 

Fig. 7-DC Restorer circuit and subsequent DC 
coupling of signal is required to hold constant 
blanking level as shown here. Before DC restor¬ 
ation (top), entire signal shifts in level with bright¬ 
ness of scene. After restoration (bottom) blank¬ 
ing level remains constant and dark scene level is 
pulled up to correspond to that of bright scene. 
Many top quality receivers also incorporate DC 
restoration to preserve proper brightness ratio 
to final image; lesser-quality sets often omit the 
circuit and contrast of image varies with scene's 
brightness. Bright scenes have high contrast 
but dark scenes become grayish and contrast is 
dulled. 

This transmitter is an ordinary FM unit; the 
only special points about it arc that its fre¬ 
quency is exactly 4.5 MHz higher than that 
of the video carrier, and its swing is limited to 
a maximum of 40 kHz either way (25 kHz 
normal for 100-percent modulation). Also, 
transmitter output power cannot be great- 


78 


73 MAGAZINE 















TV CAMERAS 


Get your copy of our new flyer 969MI 


under 

I The DENSON ELECTRONIC Corp. P.O.Box 85, Rockville, Conn. 06066 - (203) 875-5198 



er than 70 percent of video transmitter po¬ 
wer. 

The audio and video carriers, though gen¬ 
erated by totally separate transmitters, are 
radiated by the same antenna system, and 
that’s where they are combined into a single 
channel. 

TV broadcasting in this country is required 
by law to use horizontal polarization; turn¬ 
stile arrays and variants of them are common. 
Normally the arrays are set up to compress the 
beamwidth in the vertical plane, and give 
omnidirectional coverage in the horizontal 
plane. A turnstile antenna does this by using 
two sets of radiating elements, one for east- 
west coverage and the other to cover in the 
south. 

north-south direction. The two are fed 90 
degrees out of phase. 

The audio and video transmitter outputs 
are connected to the antenna array by a di- 
plexer arrangement such as that shown in 
Fig. 8. This arrangement does not include the 



Fig. S-Diplexer arrangement shown here is used 
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turnstile antennas; its purpose is to permit all 
the output of each transmitter to flow to the 
antennas, without any of the output of one 
transmitter being routed to the output cir¬ 
cuit of the other transmitter. The similarity to 
a Wheatstone bridge circuit is apparent, and 
it functions in exactly the same manner 
to isolate the transmitters from each other. 

All the way through, this installment, 
we’ve been putting off any detailed look at the 



to couple both audio and video transmitters to 
turnstile antenna array while isolating each trans¬ 
mitter from the other. Similarity to Wheatstone 
bridge circuit is emphasized in this drawing; iso¬ 
lation is produced by the balanced-bridge principle. 


way color TV works. We can’t do so any 
longer. Now that we have a fairly complete 
idea how black-and-white TV operates, it’s 
time to throw caution to the winds and look 


phase shift necessary for operation of the at color. 
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Before we get into the special require¬ 
ments, though, we must pause a few moments 
and look at the whole idea of “color” itself. 

“Color” is a characteristic of light, and 
light is simply electro magnetic energy of fan¬ 
tastically high frequency but otherwise identi¬ 
cal to radio waves. The color of light is its 
wavelength (or frequency, of course) and what 
we know as “white” light is actually a mixture 
of all the possible colors of light which our 
eyes can perceive. 

Most objects have no light of their own: 
we see them because they reflect light from 
other sources. The color of light which is re¬ 
flected is not necessarily the same as the color 
of all the light which falls on the object-but 
(in most cases) the light reflected is of the 
same color as at least a part of the light which 
falls on the object. 

For instance, lips reflect red light during 
the daytime; the sun’s light contains plenty of 
red to be reflected. But at night under high- 
intensity “whiteway” lights, which are rich in 
blue but have almost no red at all, lips appear 
black. There’s no red to reflect, and the blue 
isn’t reflected. 

What actually happens to produce color in 
any object which has no light of its own is 
that all the light of any other color is absorbed 
from any light which happens to arrive; all 
that can be reflected is whatever happens to 
be left. 

Thus a leaf is green because it absorbs the 
light of any color except green, which leaves 
only the green light for us to see it by. 

If the light falling on anything happens 
to have only one color in it, then anything 
which absorbs that color will appear to be 
black or at least dark gray, and anything 
which does not absorb that color will be 
light. 

Most of us were taught in primary school 
art classes that any color we want can be 
obtained by mixing the three “primary” 
colors red, blue, and yellow. What most of 
us were not taught at that same time was 
that the same effect could be obtained by 
mixing the three “primary” colors of light 
rather than paint-and that the primaries for 
light were slightly different than those of 
paints! 

When mixing paints, the primaries are 
magenta (almost red), cyan (between blue 
and green), and yellow. Magenta removes the 
green from any light which falls upon it; cyan 
removes the red; yellow removes the blue. 
When we mix light, the primaries are green, 
red. and blue. 


We can prove this with three spotlights 
and a set of red, blue, and green filters. 
With one filter on each spotlight we can aim 
them to produce overlapping circles. Where 
all three of the light primaries are present, we 
get white. Where red and green are mixed but 
blue is absent, we get yellow. Where red and 
blue mix but green is absent, we get magenta. 
And where blue and green mix in the absence 
of red, we have cyan. The effect is similar to 



Fig. 9--Generation of color by mixing colored 
light from three primary sources of blue, green, 
and red is indicated here. This differs from the 
traditional production of color because in this 
case colored light is used rather than colored 
paints or inks. The color in color TV is gen¬ 
erated by mixture of these same three primary 
colors. 

that shown in Fig. 9. The color sequence 
around the ring of .white light in the middle 
runs from blue through cyan through green 
through yellow through red to magenta. 

Exactly the same sequence of colors is pro¬ 
duced if we mix cyan, yellow, and magenta 
paints; where the yellow and magenta are 
mixed, the yellow removes any blue from 
incoming light while the magenta removes 
any green. The only light primary left to 
be reflected is red. Similarly, where cyan 
and yellow are mixed the cyan removes any 
red and yellow removes any blue; what’s 
left is green. 

Now back to color TV. The picture we 
see on the screen of a color TV set is pro¬ 
duced by a sweeping spot-which is actually 
a source of light. This means that the pri¬ 
mary colors we’ll be using in color TV are 
the light primaries, red-blue green, rather than 
the paint primaries you’re more likely to be 
familiar with. In case of confusion, it may 
help to remember that one is the other turned 
inside out-and it may not! 

We have already noted that in the color TV 
camera, three video signals are produced, one 
for each of the primary colors. Each of these 
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signals tells how much of its color is present in 
a particular part of the image at a given 
instant. 

The three original signals, E^ E r and E g , 
are combined into three new signals. Each 
of the new signals is a combination of all three 
of the originals, but the rules by which they 
are combined differ for each of the new ones. 

One of the new signals is combined by a 
rule which takes into account the relative 
brightness of each of the original colors. 
“White” light is 59 percent green, 30 per¬ 
cent red, and 11 percent blue, and so the 
original green signal contributes 59 percent 
of this new signal while the original red puts 
in 30 percent and the blue makes up the re¬ 
maining 1 1 percent. 

This new signal, sometimes called Ey but 
as the luminance signal, carries all of the 
brightness information for the picture. It 
corresponds exactly to the single video sig¬ 
nal of black-and-white and goes through all 
the same steps. 

The two remaining new signals are com¬ 
bined by other rules. If you’re really inter¬ 
ested in the precise rules for them, and are 
ready to read several pages of trigonometric 
equations to learn them, you can find them 
starting at page 1000 of the fourth edition of 


Electronic and Radio Engineering by F. E. 
Terman. The important thing, for our pur¬ 
pose, is that the rules produce a pair of sig¬ 
nals which tells us how far, and in what di¬ 
rection, the color at that spot in the picture 
is from a neutral gray tone. These signals 
are known as the chrominance signals; one 
is the I signal and the other the Q, for “in 
phase” and “quadrature”. 

Both of these signals originally occupy 
the same bandwidth as does the luminance 
signal-from 60 hz to above 4.3 MHz-but 
they are filtered to narrower limits because 
the eye doesn’t sense small changes of color. 
The I signal is limited to a 1600 kHz band 
width, and the Q signal is cut down to 600 
kHz, without visible loss of detail. 

The Q signal is then DSB-modulated on 
the color subcarrier. The I signal is also DSB- 
modulated on the same subcarrier after a 90- 
degree shift in subcarrier phase. The sub¬ 
carrier is suppressed from both signals, and 
the I-signal output is filtered to remove that 
portion of its lower sideband below 600 kHz. 
Finally, both the I and Q output signals are 
put together; the resulting single chrominance 
signal has no carrier, double sidebands for 
modulating frequencies below 600 kHz, and 
a single sideband for modulating frequencies 
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letters, preferably of the dry transfer type 
such as the Ami-Cals, to a small piece of 
scrap bakelite or a piece of polished metal, 
if you prefer. Drill two mounting holes 
and attach the finished plate to the equip¬ 
ment panel with small sheet metal or ma¬ 
chine screws. 

The accompanying photograph illustrates 
how the author labelled a recent project us¬ 
ing a piece of scrap bakelite 1/16 inch thick, 
cutting to size and bevelling the edges with 
a file. Try it on your next project; You’ll be 
surprised what a ‘professional’ touch it will 
add to a piece of home-brew gear! 
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General Purpose 

□ 20 units $1.00 

Replaces 1N34, 1N60. 1 N64, 
1N295 

High Voltage Stacks 1 AMP 
2000V to 20,000V 
40^ per 1000 volts 
Ex 10,000V cost $4.00 
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above 600 kHz and below 1600 kHz. 

This combined chrominance signal is app¬ 
lied to the transmitter’s second video ampli¬ 
fier, just as are the sync and blanking pulses. 
At the same time, the color burst (taken di¬ 
rectly from the subcarrier oscillator) is put 
onto the back porch of each horizontal 
blanking pulse. The complete color com- 
posit video signal is then transmitted just as is 
a black-and-white signal. 

While both 1 and Q signals are present 
throughout the video channel, they have 
little effect upon the picture itself because 
the color subcarrier is an odd multiple of 
half the line frequency. This means that 
any effect of an I or Q sideband upon the 
electron beam during one sweep of a picture 
line will be cancelled out by an opposite 
effect on the next sweep of that same line. 
The only effect which is not cancelled is a 
15 Hz flicker in areas of small, fine detail. 
You may see this from time to time on your 
TV screen; it affects both color and B&W sets 
whenever color is being transmitted and fine 
detail such as checked fabric appears in 
the picture. 

At the receiver, the I and Q combined 
chrominance signal is picked off by appro¬ 
priate filters and applied to a pair of syn¬ 
chronous detectors which are very similar to 
those used for reception of ham DSB sig¬ 
nals. The major difference is that in ham DSB, 
we must get the carrier back from informa¬ 
tion contained in the sidebands themselves, 
and in color TV, the color subcarrier fre¬ 
quency is sent to us in the color bursts which 
occur at the end of every line. 

The outputs of the two synchronous de¬ 
tectors are again filtered to remove the Q sig¬ 
nals from the I channel and vice versa. Then 
the I, Q, and Y signals are applied to three 
circuits which combine them in an exact re¬ 
versal of the rules by which they were orig¬ 
inally produced at the transmitter. These cir¬ 
cuits produce as their outputs replicas of the 
original red, green, and blue video signals. 

Each of these three primary-color signals 
is amplified separately and applied to the 
corresponding electron gun of the color pic¬ 
ture tube. The result is glowing color on the 
screen. 

For this process to work right, the 1 and Q 
signals must bear the same relationship to 
each other and to the Y signal at the receiver 
that they did at the transmitter. However, 
transmission-path differences can disturb this 
relationship, and additionally the differences 
fron* camera to camera at the transmitter 


can introduce additional disturbance. All 
these disturbances can be corrected by fine 
adjustment of the phase relationships in the 
synchronous detectros; this is the function 
of the “hue” control on color TV receivers. 

How Does Television Interference Occur? 
Television interference falls into three main 
classes, each of which occurs for different 
reasons. The three major classes are (1) TV 
receiver overloading by the interfering signal, 
(2) interference, either audio or video, by 
spurious emissions, and (3) interference by 
harmonics of the interfering signal. A fourth 
class consists of interference created by un¬ 
controllable cross-modulation. 

Overloading of the receiver normally oc¬ 
curs only if the TV receiver is located within 
a few hundred feet of the transmitter causing 
the interference. It is caused by the trans¬ 
mitted signal getting into the TV circuits- 
either on the antenna line, via the power line, 
or by direct pickup through the TV cabinet- 
and overloading some critical circuit. It may 
easily be recognized by the fact that it is pre¬ 
sent on all channels in equal degree, and al¬ 
most invariably disappears if the transmitter 
is operated into a dummy load rather than 
into its antenna. 

Interference by spurious emissions includes 
such things as overmodulation splatter, key 
clicks, and parasitics. At the TV set, this type 
of interference may resemble that caused by 
harmonics, but is likely to be much more in¬ 
termittent. 

Harmonic interference is the most com¬ 
mon form of TV1 and may usually be identi¬ 
fied by the fact that it affects different TV 
channels differently. However, if the har¬ 
monic happens to fall at the IF frequency of 
the TV set, it may affect all channels equally. 
This rarely occurs since most modern TV’s in¬ 
corporate filtering to prevent signals at the 
if from getting past the first few stages. 

Uncontrollable cross-modulation is an in¬ 
terfering signal produced by some non-linear 
element not under the control of either the 
amateur or the TV set owner-such as oxi¬ 
dized guy wires on a power pole, or a rusted 
gutter on the neighbor’s roof. When two 
strong signals reach such a non-linear element, 
they may mix just as they would in the 
mixer stage of a receiver to produce sum and 
difference frequencies. If one of these differ¬ 
ence frequencies falls in a TV channel, it will 
be an interfering signal for that channel. 

Interference of this type is called a “phan¬ 
tom” signal; its identifying characteristic is 
its extreme randomness, since both the strong 
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signals must be present for it to be produced 
If either transmitter goes off the air, the 
phantom disappears. When the phantom is 
present, however, the modulation of both the 
original signals may be present on it and 
capable of being understood-so the TV set 
owner may be completely convinced that the 
ham is at fault. 

Fortunately, this type of interference is 
rare enough that you may never experience 
it-becausc when you do, only a painstaking 
search for several miles around can locate 
the offending non-linear element. Frequently 
it’s easier to merely avoid use of the particular 
frequency which results in a troublesome 
phantom! 

Most TV1 is due to harmonic radiation; 
good design of the amateur transmitter, cou¬ 
pled with good operating practice, can hold 
the problem to a minimum—but any trans¬ 
mitter must radiate at least some harmonic 
energy, because of the way in which an ampli¬ 
fier works. The object of harmonic chasing 
when battling TVI is to reduce these har¬ 
monics to such a low level that they will not 
be troublesome. 

We’ve already looked at the frequencies 


allotted to television in this country, and 
the use made of the space within each chan¬ 
nel. Fig. 10 relates the TV channel assign¬ 
ments to the various harmonics of the pop¬ 
ular ham bands. 

The exact effect of harmonic interference 
depends upon both the exact frequency of 
the harmonic, and the type of modulation 
employed. If the harmonic is within a TV 
channel, it will form a beat frequency with 
both the video and the audio carriers. If 
cither beat frequency is below 15,750 hz. 
horizontal bars will be produced on the 
screen. If the beat is above the horizontal 
sweep frequency, vertical bars will result. 
As the beat frequency moves around 15,750 
Hz, the bars rotate from horizontal to verti¬ 
cal, and produce a cross-hatch pattern on the 
screen. 

An unmodulated carrier (or harmonic) nor¬ 
mally produces only a steady cross-hatch 
pattern. A frequency-modulated signal pro¬ 
duces a cross-hatch which appears to rotate 
with the modulation. CW turns the cross- 
hatch on and off. AM, however, produces 
modulation bars which we have already met. 

An amateur FM signal may, if its harmonic 
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Figure 10-Possibilities of harmonic interference from amateur transmitters are listed in this 
chart. Harmonics higher than 6th are not likely to escape from properly designed and oper¬ 
ated transmitters. With reasonable care all harmonics can be controlled. 
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is very close to that of the TV audio carrier, 
come through understandably. However, in 
most cases when a TV viewer reports he is 
hearing rather than seeing amateur inter¬ 
ference, a particular type of overload—rather 
than harmonic interference-is present. 

This type of overload is not confined to 
TV sets; it may hit hi-fi equipment, hearing 
aids, AM radios, or almost any device incor¬ 
porating an audio amplifier. Transistorized 
amplifiers appear to be particularly sensitive 
to such interference. 

What happens is this: The rf carrier- 
which must be carrying AM for the signal to 
be heard-reaches the input stage of the audio 
amplifier by any of a number of possible 
routes. There, the amplifier’s input stage 
acts as a grid-leak detector to demodulate 
the signal into audio; from that point on 
the amplifier is not able to tell the unwanted 
audio from the signal it is supposed to be 
processing, and you have interference. 

The sure cure for this problem is to 
prevent the rf from reaching the ampli¬ 
fier input stage. The normal means of doing 
this is to add an rf bypass capacitor directly 
from grid to cathode of the audio stage in¬ 
volved. If an 82 pF capacitor is used vir¬ 
tually all rf will be removed and no audio will 
be affected. 

How Is TVI Suppressed? Regardless of the 
cause, all TVI is suppressed by the same basic 
means; the interfering signal is disposed of. 
Exactly how this is accomplished depends 
upon the particular type of interference in¬ 
volved. 

Interference due to overload requires ac¬ 
tion at the TV receiver. This action may be 
such a simple matter as installation of a high- 
pass filter on the TV-set antenna terminals, 
and may be such an extreme matter as com¬ 
pletely shielding the TV chassis from your sig¬ 
nal. As a rule, the less done at the receiver 
the better. If you can demonstrate that you 
cause no interference to your own set, you 
are in a position to wash your hands of the 
receiver-overload problem. The amateur is 
not responsible for design deficiencies in TV 
sets, and the FCC has recognized many times 
that many of the interference problems are 
directly due to TV-set design flaws. 

Interference due to spurious emissions is 
suppressed by suppressing the spurious e- 
missions. All spurious emissions are illegal 
in their own right, and must be absent from 
your signal in order to be within the rules. 

To suppress harmonics, the first steps are 
to be sure that as few as possible are being 


generated in the first place. Gass C ampli¬ 
fiers should be operated with the minimum 
grid bias which will produce satisfactory 
operation. Tuned circuits should be coupled 
in a manner which will discriminate against 
harmonics and transfer only the desired fre¬ 
quency from one stage to the next. All po¬ 
wer leads should be filtered and bypassed. 
Any stray resonances in the transmitter which 
happen to fall inside TV-channel limits should 
be detuned by adding capacitance, or have 
their Q killed by inserting resistance if prac¬ 
tical. This will help hold the unavoidable har¬ 
monics inside the transmitter cabinet. 

Tuning of all stages should be accurate, 
and a tuned antenna coupler should be used. 
“All-band” antennas are popular, but they 
offer no rejection of harmonics and should be 
avoided if TVI is a problem. A low-pass filter 
between the transmitter and the antenna will 
help reject high-order harmonics. 

VHF operators face a somewhat different 
problem, as Fig. 10 shows. The fundamental 
signal on 50 MHz can be more troublesome 
to Channel 2 than any harmonic of a HF sig¬ 
nal. While sharply-tuned antenna couplers, 
and tuned-line wavetraps at the TV receivers, 
can help with this problem, the most re¬ 
liable cure is simply careful operating prac¬ 
tice. Choice of an operating frequency to 
minimize TVI, and of operating hours to 
avoid most viewers, does more to eliminate 
the problems than any amount of technical 
tinkering can accomplish in this case. 

Next Month. VHF characteristics and 
principles of propagation will be our sub¬ 
jects in the next installment._ 



Factory Transceiver Installation 
The ham crew at the Volkswagenwerk has 
been working on a ham mobile unit which 
may be released as optional equipment and 
be available through all Volkswagen dealers. 
Detroit, please take notice that the Germans 
are getting ahead of you again. That is the 
Drake TR-4 beside the seat. The power sup¬ 
ply mounts behind the front seat cushion, 
out of the way. The whip (a Hustler) is on 
the back of the bus. 
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A NEW System For 

Learning Morse Code! 


The difficulty of becoming a proficient 
Morse Code operator is apparent in that at 
least 25 hours of intensive study is necessary 
for the average person to learn to copy a 
modest five wpm. After disappointing ex¬ 
periences in teaching with the present meth¬ 
ods, I have set about to scientifically devise 
a “best way.” 

When you take a message delivered in 
code, have you ever caught yourself making 
up your mind as to what the letter being sent 
is before the character has been completely 
received? This is significant in my new sys¬ 
tem of teaching code to beginners. It is 
based on the simple code structure. 

All communications are made up of 
bauds. A baud is a length of time of tone 
or of silence. A baud is the length of time 
it takes to send a dot. Three bauds is the 
length of time the tone is sounded to send a 
dash. One baud is the time the tone is si¬ 
lenced between dots and dashes in building 
the code characters. Three bauds is the 
time of silence allowed between characters 
to distinguish them from one another. 

If a beginner knows only two characters, 
say I (one sounded baud) and T (three 
sounded bauds) then, when he hears either 
of these two characters, he makes up his 
mind which if is after only two bauds. The 
third baud can be called ‘slack time’. He is 
going to have to ‘unlearn’ this slack time 
habit and when a habit must he ‘unlearned’ 
progress is slowed. The beginner establishes 
the habit of determining the character after 
the second baud but when he learns the new 
character I (sounded baud, silent baud, 
sounded baud) he must suppress his habit 
and wait for the third baud before he can 
determine what the character is going to be. 

An extreme example would be, if the 
beginner only knew I (one sounded baud) 
and Zero. He would know which character 
th e teacher was sending after only two bauds 
because even though zero is composed of 
nineteen bauds, some sounded and some si¬ 
lent, he knows it is not 1- when the first 
tone sounded continues to the second baud. 


Robert C. Erwood, K9AAU 

2823 W. Lyndale Ave. 

Chicago, Illinois 60047 

The science of psychology tells us that 
learning is a continual process of establishing 
habits and having to suppress them and add 
new habits. This applies to learning the 
code. The characters should be taught in a 
sequence that will keep the necessity of 
changing habits to a minimum and not 
according to the frequency of use or accord¬ 
ing to surmised patterns of difficulty which 
are the current methods of presentation. 

It is a known fact that tones can be com¬ 
pared which are only 15 milliseconds in dur¬ 
ation. There is a strong tendency to decide 
what a character is as soon as possible and 
not wail for the end of the last tone. These 
two premises constitute the foundation of 
my new system for learning the Morse Code. 
The idea is to minimize the necessity of 
changing decisions which takes time. 

There must be a scientific order of learn¬ 
ing in order to avoid unlearning bad habits 
which will slow up any study. If a student 
learns the letters as they are usually taught 
without scientific order of sequence, bad 
habits w'ill be formed which then must be 
unlearned. Receiving code is not the same 
problem as sending and for speed practice 
the teacher will send the code symbols the 
student has learned. Say F. and Zero are the 
known characters and those are the ones the 
teacher is sending. The student will not wait 
until all the dashes have been sent before- 
deciding it is a zero and not an E. The stu¬ 
dent will actually be making up his mind 
that the character is a zero after one baud 
when the first tone of the character contin¬ 
ues three bauds and becomes a dab. Actu¬ 
ally the student has heard T which he has 
not yet learned and he is deciding the char¬ 
acter is a zero when there are yet seventeen 
bauds to go in that character. Thus the stu¬ 
dent is establishing a pattern he will have to 
break in order to learn T and M and O for 
example. To avoid this difficulty the stu¬ 
dent must learn the 9 along with the zero so 
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he will withhold his decision as to the ident¬ 
ification of the character until the last tone 
has been sounded. 

In my new. system the first characters 
taught are the 9 and the 0. Nine, dah-dah- 
dah-dah-dit and zero, dah-dah-dah-dah-dah 
have the similarity that the decision as to the 
identification of the character must be held 
off until the last tone is sounded. The be¬ 
ginner does not yet know that dah all by 
itself is T, or that dah-dah is M, or that 
dah-dah-dah is O, and is consequently not 
changing his mind regarding the identifica¬ 
tion of the character but is withholding 
his decision until the last tone. 

The following is the progression of the 
characters as they should be taught. I have 
divided them into six lessons. Each lesson 
must be mastered before progressing to the 
next. 

Lesson 1: 908OEI 
Lesson 2: Z7QGM 
Lesson 3: KCYDZ6B 
Lesson 4: NTJPW 
Lesson 5: IRA2FU 
Lesson 6: 5H43VS 

...K9AAU 


CRYSTAL CALIBRATOR 


m\ 


Printed circuit board 
assembly etched and 
drilled ready for ass¬ 
embly in 5 minutes. 


KIT No. 1 

K100C-2 100 KC Crystal Calibrator. First 
P.C. board li't contains components for 100 KC 
output. The output of this little unit is really 
very stable, 1 .005% or better at 100 KC. Vol¬ 
tage requirement is 4.5 VDC. (3 - 1% V flash¬ 
light batteries). Complete with crystal, inte¬ 
grated circuits and all components. ONLY $4.95 

KIT No. 2 

K100C-2A contains two P.C. boards with com¬ 
ponents of Kit No. 1 and has additional com¬ 
ponents to deliver outputs of 50 KC & 25 KC 
band edge markers. 

Complete Kit K100C-2A (shown in photograph) 
will deliver stable harmonic-rich outputs of 100 
KC, 50 KC, and 25 KC band edge markers. 
Units deliver a square wave which gives useful 
hatmonicsup to 50 MC. Complete ONLY $7.95 

Integrated Circuits Fairchild New 

UL914...80* ea. UL923 ..$1.50 ea. 2N2923 (NPN) GE Transistors 
10/$7,50...100/$65 I0/SI3.50. ,100/$I10 2/75*...l0/$3. . 100/524.50 

TWO LOCATIONS 

R & R ELECTRONICS 

247 S. Meridian Street 
Indianapolis, Indiana 46225 

1953 S. Yellowsprings Street 
Springfield, Ohio 45506 

$2.00 Minimum order FOB Springfield, Ohio. 
COD order 25% deposit. Please add sufficient 
postage, we refund unused amount. Ohio cus¬ 
tomers add 4% sales tax. PLEASE refer all mail 
order to Ohio store. 


Letters 

Tesla 

Dear Kayla, 

Thanks for the success story on Nikola Tesla— 
the best I’ve yet read on him. A good shot in the 
arm for the younger set!! I suggest more such 
stories for the incentive that it may help to ere- 

3t6 

Sam J. Main, W0HQW 
Brainerd, Minnesota 

Dear Kayla, 

FB on the life story of Tesla—let’s have more of 
the same. I’ve been reading it mornings on the Net 
to the non-73 subscribers, hi. Let’s have more of 
these articles about the greats who pioneered the 
electronic and electrical field. 

Howard, K0HPF 
Denver, Colorado 

Dear Kayla, 

Say...you really rang the bell here with that 
splendid article on Tesla in the February issue. I 
can’t begin to tell you how much I enjoyed it. It 
was like having a philosopher at a science club. All 
technique and no history makes a magazine a dull 
read. Very bright and interesting. 

James R. Belt, Jr., W0JIH 
Omaha, Nebraska 
Ed. note: Space does not allow for all the letters 
about this one article. There have been at least fif¬ 
ty with the same sentiments expressed above. Be¬ 
low is the one dissenter. 

Dear Editor, 

Why do you take up so much space with junk 
like the article on Tesla? This and other non¬ 
technical articles make me inclined to cancel my 
subscribtion. 

(Unsigned) 

License course 

Dear 73, 

In reference to your article Getting Your Higher 
Class License (Part X—Basic rules and units) you 
h ive more than adequately described, among other 
things, impedance in the most common forms of 
resistance, and capacitive and inductive reactances 
in an admirable effort to avoid some of the trigon¬ 
ometry and calculus which often tends to snow a 
good majority of amateurs, not in the engineering 
field. Your staff should be commended on a fine 
job, one well worth the effort. 

Stuart M. Kravitz, WA3BSC 
Middletown, Pennsylvania 

Dear Editor, 

While I have read the publication for quite a few 
years, the quality of material lately has impressed 
me to the extent that I want to be assured of re¬ 
ceiving every issue. 

You are to be particularly commended on the 
series of articles on the Advanced Class License. 
These are truly outstanding. Even though I hold 
an Advanced License, I have learned a great deal 
from the material* and wish 1 had had material of 
this quality to study when I took my exam. My 
compliments on an increasingly fine publication. 

Dr. Lawrence A. Edler 
Santa Cruz, California 
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Dear Wayne, 

I want to extend my thanks to both you and 
your staff for an outstanding job on preparing and 
presenting articles on “Getting Your Higher Class 
License.” I have read, re-read and outlined every 
inch of those articles. I’m happy to know there are 
people who will share their knowledge and under¬ 
standing of the “State of the Art” in such superla¬ 
tive fashion. Mucho thanks. 

Walter Seighman WA3AXQ 
Relle Vernsn, Pennsylvania 

Dear 73, 

I would like to add my "thanks" to 73 for of¬ 
fering the advanced Class Study Course. This 
course, which has been well put together, should 
make the necessary job of studying easier for those 
who will take the time to go through it. 

Richard Gassman, WB6YIL 

Dear Kayla, 

This is to agree and disagree with your December 
editorial. The magic of radio still exists when pro¬ 
perly sold by people like yourself. To qualify this, 

I just passed my Advanced exam, SOLELY due to 
your last nine articles. Face it, man, you can't find 
hams with time and ability to simplify and explain 
a complicated art. The old hack is memorize the 
answers, pass the exam, and learn later. Hell's Bells, 
that's why we have so many lids...they will never 
learn. Each article was well written and aimed at 
the man, like myself, with no knowledge of elec¬ 
tronics. _ _ . 

Dr. Dan A. Farrell 

Globe, Arizona 

Bouquets and Brickbats 

Dear 73, 

My sincere congratulations to you and the en¬ 
tire staff of your publication! 

The best amateur radio magazine that is for 
sure, complete and interesting. Please put me in 
the large list of good friends and fans of your non¬ 
plus-ultra publication. Keep up the excellent work 
for the benefit of the radio amateur family. 

Joseph M. Francisco, ex LU6DEM 
Whittier, California 

Dear 73, 

Congratulations on the quality of 73 Magazine. 
Your magazine is really top at all points of view and 
very interesting to read. 

Gerard Bunge 
Tucson, Arizona 

Dear Wayne, 

The front cover of the January issue sure has 
impact. It has me broken out in a sweat. I can’t 
sleep. I can’t eat. I’ve stopped looking at the “ar¬ 
chitecture” of the opposite sex. If I don’t make it 
the first time up, I’m going to take my “Chicago 
typewriter” out of the violin case and mow the 
whole damn FCC crew down. Hi . . . 

Frank A. Phillips, W5QPH 
Houston, Texas 

Gentlemen: 

Last week when I stopped off at Uncle George’s 
radio store in Wheaton, Md., for some radio parts, 
one of the clerks told me that 73 Magazine recent¬ 
ly ran a series of articles on the questions and an¬ 
swers, and other information, on the new Ad¬ 
vanced and Extra Amateur Radio Licenses. 

“The best information on this subject that we 
have ever seen,” is the way one of the clerks put 
it. 


^“ARCTURUS” SALE- 

1700 transistor types at 39^ each. 

40 watt gernieniuni power transistor, same as Delco 501, 
2N278 (etc), Cat: 349, 594 each. 

Color TV cartridge focus rectifier 6.5 kv. Used in every 
color TV. Cat: CFR-20, 994 each. 

•Motorola 2500 ma. at 1000 piv, high voltage/current 
epoxy silicon rectifier, axial leads. Cat: HEIM70, 49^ ea, 

2 Printed circuit I.F. transformers, 4 lug, 455 kc input 
and output, Cat: 1909P4, 99 4 each. 

RCA UHF transistor type TV tuners, KRK-120 (long- 
shaft) cat: UHF-20; KRK-120 (short shaft) cat: UIiF-21. 
each $4.93. 

RCA VIIF transistor type TV timers, KRK-I46, cat. 
VMF-74, S9.99 each. 

Transistorized U.H.F. tuners used in 1965 to 1967 TV 
sets made by Admiral, RCA. Motorola, etc. Removable 
gearing may vary from one make to another. Need only 
12 volts dc to function. No filament voltage needed. Hasy 
replacement units. Cat: U11F-567. $4.95. 

U.H.F. Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 through 82, as 
part no. 941)173-2. Complete with tube. Drive gearing is 
removable. Can be used in most sets*. Cat: UI1F-3, $4.95. 

Color yokes. 70° for all around color CRTs. Cat:XRC 
70, $12.95. 90° for all rectangular 19 to 25” color CRT’s, 
Cat: XRC-90.,512.95. 

Kit of 30 tested germanium diodes. Cat: 100, 99^. 

Silicon.rectifier, octal based replacement for 5AS4-5AW4- 
5U4-5Y3-5T4-5V4-5Z4. With diagram. Cat: Rcet-1, 994 ca. 

7”, 90° TV bench test picture tube with adapter. No ion 
trap needed. Cat: 7SP7, $7.99. 

Tube cartons 6A116 etc., size, S2.15 per 100. 6SN7 etc., 
size S2.55 per 100. 5U4GB size $2.95 per 100. 5U4CS size 
S.03 each. 

Send for complete free catalog. Include 4 7t of dollar value 
of order for postage. $5 MINIMUM ORDER. Canadian 
check. 8 7< dollar differential. 

ARCTURUS ELECTRONICS CORP. 

502-22nd St., Union City, N.J. 07087 Dept. 73 
Phone: 201-UN 4-5568 


ARC-1 Transceiver 100-156 Me, 25 Watts AM, 
with tubes, schematic, conversion info for 
2-meters. Used, good. 50 lbs. $20.00 
ARC-1 only, less tubes, $12.00 
BC-22I-AK with AC Power, Calib. Boole & Xtal. 
$95.00 

TS-174, 20-250 Me. Freq. Meter, on rack panel 
with AC Power, Calib. Book & Xtal. $95.00. 
Brush BL-202 2-channel oscillograph, 
Used, Exc. $90.00 

Sorensen 3000S AC Line Voltage Regulator, 
3000 V.A. Used, Exc. $125.00 
Non-Linear-Systems 451 Digital Voltmeter. P.U.R. 
Send 10c for flyer listing surplus equipment, 
test equipment, new and used ham gear. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland, Ohio 44109 


R13B. Command receiver, 108-132 me AM, 9 tube, 2 uv sensitivity. No 
dial. We give knob, tuning graph, technical data. Needs power supply & 

controls as other Commands. NEW.. . 27.50 

R22. Command receiver 540-1600 kc, with knob and tuning graph & 

technical data. OK. 17.95 

R11 A Modern Q-5'er 190-550 KC. 85 Kc IF, no dial Brand new. . S 12.95 
R23/ARC-5 Command revr (Q-5*er) 190-550 kc, has dial, w/knob & tech. 

data. OK. guaranteed, tested.14.95 

SP-600-JX Receiver, 540 kc to 54 me, in cream-puff condition. . . . 325.00 
AN/At.R-5. Tunes 38-1000 me with ONE tuning unit CV-253 included. 
Brand new, w/revr laie type converted to 60 cy (R-444) also new or like 

brand new, with book. 275.00 

LM-14 freq. meter .125*20 me, 01%, w/ser.-matched calib. & tech. data. 

100% OK.57.50 

TECHNICIANS We have new arrivals...BARGAINS...in Scopes, Counters, 
Signal Generators, etc ASK! .. 

WANTED- GOOD LAB TEST EQUIPMENT & MIL COMMUNICATIONS 

We probably have the best inventory of good lab test equipment in the 
country, but please do not ask for a catalog! Ask for specific items or 
kinds of items you need! We also buy! WHAT DO YOU HAVE? 


R.E. G000HEART CO inc. Box 1220-GC, BEVERLY HILLS, CA 90213 

Phones -area 213. Office 272-5707. Messages 275-5342^ 
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DX QUIZ . . 

. Answers 


The quiz is 

on page 

XX. 


Israel 

040 

Bermuda 

111 

Togo 

081 

Singapore 

336 

Burma 

352 

Iran 

030 

French 


Nepal 

001 

Somoliland 

047 

Galapagos 

178 

Ireland 

048 

Guam 

303 

Liechtenstein 

046 

Canal Zone 

165 

Egypt 

047 

Ascension 


Heard Island 

137 

Island 

103 

Hawaii 

269 

Virgin Islands 

127 

Venezuela 

138 

Ceylon 

007 


Score five points for each beam heading 
that you guessed within five degrees (Min¬ 
nesotans should guess within three degrees). 
Don’t feel discouraged if you didn’t do too 
well. In a test similar to this a group of 
DXCC’ers averaged about one right. The 
top man had only three correct. 

Solution To Cryptogram 

A changing electric field sets up a magnetic 
field, and a changing magnetic field gen¬ 
erates an electric field. 


Top Tip 

If you use small transistor equipment, you 
probably have a pile of old dead 9V bat¬ 
teries in the junkbox. If they look too use¬ 
ful to throw away, maybe they are. Just 
grab one and twist off the metal casing, 
pull out the plastic top, and you have a 
9V connector guaranteed to fit the same 
size battery from which it was removed. 
Solder on whatever you need in the way 
of leads and you’re in business. See Fig. 1. 



Old dead “B” batteries always seem to 
outnumber good ones, but there is a use 
for them too. Again, take off the top, which 
is usually cardboard or a thin fiber mate¬ 
rial. Now trim the top, as shown in Fig. 2a, 
fold in half, add leads, and (Fig. 2b), you 
have a free SPST switch suitable for hay- 
wired circuits or anywhere that you don’t 
want to waste one of your good “store- 
bought” ones. The 9V tops are usually too 
stiff for this job, but if you want to go to 
the trouble of remounting the connectors 
on different'material, they will work just 
as well. Now all you have to do is figure 
out something to do with the black junk 
that’s all over your work bench. 



David B. Cameron WA4VQR 
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I wonder if 73 Magazine has reprints of these 
articles available for purchase, or has considered 
publishing the series in pamphlet form. If you 
have reprints, I’d like to get a copy or two. 

Jack R. Adams, W4TMJ 

_ _. Falls Church, Virginia 

Dear Sirs, a 

I would like to take this opportunity to say that 
the material in your magazine has deteriorated con¬ 
siderably in the past year. Improve, or my sub¬ 
scription will not be renewed. 

B.S.Hargrave, K7NWIM 
Bellevue, Washington 


Can't win ’em all, they tell me. 

Odds 'n' ends 

Dear Kayla, 

Four years ago, when my husband, K5DGI, 
planted his ninety-foot tower in the middle of our 
rather small back yard, after promising that it 
would be well over to one side, we came up with 
the idea of planting climbing roses up the sides to 
camouflage the steel and wires. The roses have 
turned out to be quite attractive during the few 
weeks they are in blossom. However, the most use¬ 
ful side-effect has resulted from the thorns, which 
provided a highly successful year-round deterrent to 
the temptations of tower climbing by our own little 
boy and all the other neighborhood gremlins. 

Mrs. Wesley Attaway, K5DGI 
Shreveport, Louisiana 

Dear Kayla, 

A little gadget that is a handy operating aid for 
DX’ers can be made out of an ordinary desk cal¬ 
endar, though any small calendar would do, of 
course. The good propagation days on the calen¬ 
dar can be marked with a circle. Fair days left al¬ 
one and poor days boxed. 

My op aid is on a 3x5-inch file card with a lit¬ 
tle V-shaped cardboard support Scotch-taped to 
the back. It sits on my receiver next to my GMT 
clock. 

The column width of the magazine will accom¬ 
modate the art enclosed. It might look good at the 
top of the propagation column above the three da¬ 
ta blocks. The only trouble with this idea, though, 
is that guys may be tempted to cut it out of the 
page, thus ruining the magazine. Maybe it should 
just be shown as an idea. 

Alf Wilson, W6NIF 
San Diego, California 


Dear Wayne, 

I am sure that your mail this month will include 
many interesting, and witless suggestions, with re¬ 
spect to yoUr idea for dividing 20 meters into slots 
for homogeneous groups. 

My contribution, however witless, is to suggest 
that we eliminate your designation of 14298, cul¬ 
tural discussion, as being totally devoid of interest 
to hams and that we set this frequency aside for the 
feeble minded; particularly those whose need to 
communicate is satisfied by the transmission of un¬ 
identified jamming signals. 

Mike-fright may also account, in this day of 
thoroughly operational vox control, for the fact 
that QSO’s still consist largely of interminable, al¬ 
ternating, hand-switched transmissions; distinguish¬ 
ed both for vacuity and tedium. Vox operation 
soon discloses the conversational cripple, rendering 
small talk even smaller. 

Frank Melville, W2AQK 


TOROID POWER TRANSFORMERS 
THESE ARE NEW AND UNUSED 

# T-2 —This toroid was designed for use in a hybrid F.M. 
mobile unit, using a sing.e 8647 tube in the HF amp. for 
30 watts output. Schematic included. 12 VDC pri. using 
2N1554's or equivalent. Sec. “1 500 volts DC out at 70 
watts. Sec. #2 —65 volts DC bias. Sec. - 3 1.2 volts AC 
for filament of 8647 tube. Sec. ^4 C/T feed back winding 
for 2N1554's. 1*4" thick. 2%" dia. ..$2.95 ea.— 2 for $5.00 
£ T-3 —Has a powdered iron core and is built like a TV 
fly back transformer. Operates at about 800 CPS. 12VDC 
Pri. using 2X442's or equivalent. DC output of V/DBLR 
475 volts 00 watts. C/T feed back winding for 2X442's, 
$2.95 ea.2 for $5.00 


Transformers 

~ P4 —105-115-125 v 60 cy pri. G.4v @ 11A, 205v @ Ys A. 

17v (® 45mA (relay power). Wt. 10 lbs.$2.95 

P-5 Pri. 117 VAC/12 DC. Sec. =1 295 VDC (V. DBLR) 

(a) 85 nia. See. -2 12.6 VAC 2.6 A. & C.T. winding for 
Vibrator. Double Half Shell. Wt. 2*4 lbs. $2.25—2 for $4.00 

P-6 Pri. 117 VAC/12 VDC. Sec. =1 275 VDC (V. DBLR) 

C(i) 150 ina. Sec. z2 12.6 VAC & C.T. for Vibrator winding. 

Wt. 4*A lbs. $2.95 ea. 

SR 42—46 Type . 2 for $5.00 

P-7 117 VAC Pri. Sec. ^1 185 VAC @ 120 ma. Sec. *2 
6.3 VAC @ 4A. Double Half Shell Mail Box Type. SX 

146 type . $2.75—2 for $5.00 

P-8 117 VAC Pri. Sec. ~l 470 C.T. DC out of Bridge 660 
V 300 ma. Max. Sec. #2 100 VAC @ 10 ma. Bias Sec. =3 
12.6 VAC <& .75 A. to 6.3 VAC @ 6A. Half Shell HT 46 

type. Wt. 7*4 lbs.$3.50 

P-9 117 VAC Pri. Sec. £ 1 900 VAC (0) 300 ma. Sec. *2 
100 VAC fa) 10 ma. Bias. Sec. #3 12.6 VAC <® 2 AMP. 

Wt. 1 GYi lbs. Double Half Shell . $4.50 

P-10 117 VAC Pri. Sec. #1 960 VAC C.T. @ 160 ma. Sec. 
= 2 425 VAC C.T. and tap at 100 VAC 10 ma Bias. Sec. -3 
12.6 VAC @ 4.5A. Double Shell Mail Box type. Wt. 

8% lbs.$3.75 

Output transformers, all types . 59' cents or 3 for $ 1.50 

OT-I transistor TO-3 Power Diamond.. Imp. 50 ohms to 3.2 
ohms DC Res. Pri. .6 ohm. Sec. .3 ohm. 

OT-2 Pri. imp. 7000 ohm. Sec. 3-2 and 500 ohm for Phones 
or 70 volt line 3 watts, full shielded Double Half Shell. 
OT-3 Pri. imp. 5500 ohms. Sec. 3.2 ohms. SXX22 type. 

All prices F.O.B. All weights listed are net. Please allow 
for packaging. Please allow enough for postage. We will 
return any extra. 

TOWER COMMUNICATIONS 

924 Elm St., Racine, Wis. 53403 


SURPLUS WANTED 

Equipment with prefixes ARA, ARC, ARM, 
ARN, APA, ASN, ASA, APN, APR, ARR, 
ASQ, GRR, GRC, GRM, GPM, VRC, UPX, 
I RA, URR, URM, USM, UPM, SG, MD, 
PRM, PSM, PRC, TMQ, TRM, TED, SPA, 
SRT. CV, Commercial equipment by: ARC, 
BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, 
SPERRY, etc.; TOP CASH DOLLAR PAID 
OR TRADE. WE STOCK NEW HAM 
GEAR. Write-Wire-Phone (813) 722-1843, 
Bill Slep, W4FHY. SLEP ELECTRONICS 
COMPANY, 2412 Highway 301 N., Ellen- 
ton, Fla. 33532 


VARIABLE CAPACITORS 

Radio Condenser Co. Four section, 40-550 mmf 
per section. For a total of 2100 mmf .010" air 

gap. Wt. 3 lb.$3.95. 

Cardwell PL-7013. Dual section. 13-260 mmf 

per section. .030" spacing. Wt. 1 lb.$2.50. 

Johnson 500E20. Single section. 19-488 mmf 
.045" spacing. Wt. 4 lb. Reg. net $10.50 

Now only.$3.95. 

Kingston single section. 10-245 mmf, double 

bearing, .030" spacing. Wt. 1 lb.$1.00. 

Bud MC-1855. Single section. 7-100 mmf dou¬ 
ble bearing. .024" spacing. Reg. net $2.30. 

Now only.$ .75. 

Write for free list of other variables. 


AR.C. SALES 


181 E. Wilson Bridge Road 
Worthington, Ohio 43085 
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4 NEW TUNAVERTER LINES & SQUELCH 

Tunable and crystal controlled RF mSSSSSSSSS^SI 
converters for monitoring Police, F ire, [ 5? ™ 

Amateur, CB, CD, VHF weather, etc., 1 ® ’’“MS'— II 

t ii m 

on your broadcast radio economical : - o» M 

1 m HI 

See listing of models in Mar. issue of 1 jp W 

73 , page 21. ^ 

HERBERTSALCH& CO, Woodsboro 7, TX 783 93 


ANTENNAS • TOWERS • ROTORS 
NEW • USED • SURPLUS 

Hy-Gain Mosley CDR Newtronics 
Tris+ao Kreco 

Mylar rope insulators Coax baluns 
One-piece to Complete Antenna 
Systems 

Also Deal in Surplus— 

Write for latest list 

ANTENNA MART 

BOX 7 

RIPPEY, IOWA 50235 

YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 

yn 

-\■* N° horsing around, we pay fast . iri 24 

hours , . and we pay mote. We ll swap or 
,ra ^ c new equipment too . . . We quote fast 
/fjSSp' too. We also pay for shipping, insurance, etc. 
zfyT^ You call fast, now, collect, for fast quote. 

A M ~ SPACE ELECTRONICS 

di«. of MILITARY ELECTRONICS CORP. 

II Summit Aye., East Paterson, N.J. 07407, (201) 791-5050 

HEY THERE! YOU WITH 
THE GEAR IN YOUR SHACK! 

Don't clutter up your home with all that stuff! 
Better to clutter up our warehouse - and get 
paid in the bargain. Don't waste time asking 
us for prices. Tell us exactly what you want 
for your Gen Radio, H-P, Tektronix, ARC, 
GRC, TED, PRC, VRC, ARN, URR, APN and 
other military/commercial gear. Write Today! 

Will pay Hi. unreasonable, fan- 
tastic price for Navy 10 W. 

TN/JAudio Amplifier...in cast alu-\V^ 
/T* minum cabinet. Urgently need 
if Models AM-21 SA, -B, -C, -D/U. J) 
What have you? _^ 

COLUMBIA ELECTRONICS, Dept. 7 

4365 W. Pico Blvd., Los Angeles, Calif. 90019 
Phone: (213) 938-3731 Cable: COLECTRON 


JENNINGS VACUUM VARIABLE CAPACITOR. Type UC9- 
300. 25-3(1(1 (If a: 10 kv. Includes panel mounting bracket. 

BRAND NEW. Factory bated. 13 lbs.) . 939.95 

HAMMARLUNO AIR VARIABLE CAPACITOR. Type TCD- 

24'i-J. Dual section transmitting type. 31-250 pf per section 
at 4250 volts. 10-3 16" L x 4NT W x 2%" H. BRAND 

NEW. (10 lbs.) . $9.95 

STANCOR POWER SUPPLY CHOKE. Type C-lrtOl. 10.5 
Henries at 110 ma. 3000 volt Insulation. BRAND NEW. 

Factory hosed, (3 lbs., .. $1.00 

Quantities are limited. Include sufficient for postage and 
Insurance—any excess will be refunded with your order. 
KAPTAINS KOMPONENTS 

2225 Albion St.. Denver, Colorado 80207 • (303) 355-3680 



ie Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your cheek with order. 

Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st Is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

it Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

it We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 


ie For $1 extra we can maintain a reply box for you. 

A We cannot check into each advertiser, so Caveat 
Emptor . . . 

RAGS (Radio Amateurs of Greater Syracuse) annu¬ 
al hamfest on Saturday March 29, 1969, at Song 
Mountain. Lee Delasin, WA2DAD, P.O.Box 88, 
Liverpool, New York 13088. 

HAL LI CR AFTERS SX-100, $130; SX-111, $120; 
ARC-5 Two-meter 30 wt. xmtr w/pwr supply & 50 
wt. modulator, Cush-Craft 7 el beam, $50; Home¬ 
brew Converters (not junk) for 50, 144, 220 MHz, 
$20 each; 6 meter Squalo, $7; Globe HG-303 90 wt 
CW, $20. WA2PCL, Richmond Hill, N.Y. (212) 
VI.9-8458. 


WANTED OLD CALLBOOKS: 1920 to 1950 
State price and condition. Will trade meters, ham 
partsforsame. KEMP, Box 307,South Lake Tahoe, 
Calif. 95705. 


TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General Ra¬ 
dio, Stoddart, Measurements, Boonton. Also 
military types with URM-( ), USM- ( ), TS- ( ), 
SG- ( ) and similar nomenclatures. Waveguide and 
coaxial components also needed. Please send ac¬ 
curate description of what you have to sell and its 
condition to Tucker Electronics Company, Box 
1050, Garland, Texas 75040. 

WANTED: Military, commercial, surplus Airborne, 
ground, transmitters, receiver, testsets accessories. 
Especially Collins. We pay freight and cash. Ritco 
Electronics, Box 156, Annandale, Va. Phone 703- 
560-5480 collect. 

RTTY GEAR FOR SALE. List issued monthly. 88 
or 44 MHy torroids 5 for $1.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 

NORTHERN CALIFORNIA HAMS. Best deals- 
new and reconditioned equipment. Write, call or 
stop for free estimate. The Wireless Shop, 1305 
Tennessee, Vallejo, Calif. 707-643-2797. 
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DO YOU KNOW SOMEONE WHO IS BLIND who 

would like to receive tape recorded excerpts from 
73 without charge? For details write: IEEE, c/o 
Lester W. Cory, SMTI, North Dartmouth, Mass. 
02747. 

HQ-145 WITH CALIBRATOR, good condition 
SI 30; also Dx-60 with HG-10 VFO S40. WB6LNQ 
Bob Nottelmann, Rt. 3, Box 60, Chico, Calif. 95926 

20TH GRAND RAPIDS Amateur Radio Assoc. 
(ARRL sanctioned) State Convention May 9-10, 
1969. Write GRARA Box 1333, Grand Rapids, 
Michigan 49501, for tickets and information. 

SALE: Hammarlund HQ170, Heathkit DX-100, 
National HRO-7R, SX-28, cubical quad, Signal 
Corps Frequency Meter BC221N, assorted instru¬ 
ments. Write WA2TET, 410 Twist Run Road, 
Endwell, N.Y. 

GLASS HOUSE HAMS-Compiling a directory of 
hams employed in the glass container industry and 
allied fields. Send information to WB2AHF, 1197 
West Woodcrest Drive, Vineland, N.J., 08360 

MOULTRIE AMATEUR RADIO KLUB annual 
Hamfest April 27, 1969, at Legion Pavillion, Sul¬ 
livan, Illinois. Everyone welcome. Door Prizes. 
Refreshments on the grounds. 

SELL— PMR-7, $42; Heath - Xmitter-MT-1 -$39; 
Mobile supply MP-1— $15; Heath 3" scope OL-1 
$23. Good to excellent condition. Include pos¬ 
tage. Robert Franck, 12280 Wilfred, Detroit, Mi¬ 
chigan 48213. 

HW-32 WITH AM-CW, newer knobs, extra meter, 
etc., $100; microphone, 14 AVQ antenna, all like 
new; WA7DXQ, Box 7668, Phoenix, Arizona 85011. 

COLLINS PTO wanted models 70E15, 70H12, 
70E24. State condition, unsealed carton, new or 
used; need all filters fur 75A4 receiver WA4YFI, 
Bill Smitherman, East Bend, N.C. 27018. 

FOR SALE: Precision ES500A, 5" scope, $85; 
Sig. Gen. E200, $45; Tube testers: EMC 208 w/case 
$25; Mercury 201 w/adapter, $4500; Eico 950A, 
RCL, $25; all FOB. R. Wendel, WB2YYX, 1 60-20 
Grand Central Pkwy., Jamaica, N.Y. 1 1432. 

FOR SALE: Piolet AM-FM tuner Model AF-723; 
Equipment crafters (Craftsman) amplifier Model 
500; Collaro Coronation Model RC440 changer; 
Oak enclosure w/4 speakers; $225 FOB. R. Wendel, 
WB2YYX, 160-20 Grand Central Pkwy., Jamaica, 
N.Y.11432. 

TELETYPE MOD. 14 Reperforator w/automatic 
tape take up rewinder new, unused, $69.95—4-400's 
$14.95 transformers: Plate 5KV-1.6ADC $59.95- 
Modulator 811A's S35 - Filament 12.6VCT-10a 
S4.95. Ideal for transistor supply, battery charger, 
catalog 10«i, Fertik's, 5249A "D", Phila., Pa. 191 20. 


SALE: Heath Apache TX-1; Motorola TU535-Mike, 
both mint condition SI 15 FOB, Pr 4x150A $30 
Robert Ross, 1436 Lenape Road, West Chester, 
Pa. 19380. 


GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 

New Bud Cabinets (PCI 704) in original 
box accepts standard 19"x12%" pan¬ 
el, 15" deep. Shipping weight 40 lbs. $12.50 

Transformer 12v center tapped @ 70 amps 
input 115 vac 60 cy, ideal for battery 
charger, two-way radio supply, etc. 
size 6’/2x7x5. Shipping wt 30 lbs..$ 9.95 

200 Watt Inverter Kit, 12 VDC to 110 
VAC 60 cv, complete with parts, dia¬ 
gram, and case. Shipping wt 25 lbs.... $18.95 

Sealed Mercury wetted Polar relays direct 
replacement for WE255A Rtty'ers 
dream. Shipping wt 4 lbs.$ 4.95 

NiCAD Batteries 1.25v @ 4 amp/hr, ex¬ 
cellent condition. Shipping wt 1 lb... $ 2.25 

Crystal Ovens: RCA 12v 85 degrees C: 
will work in GE, Aerotron, Comeo, 

Fm equipment with slight modifica¬ 
tion. Shipping wt 1 lb. $ 3.50 

Minimum Order $5.00. Sorry, no catalog at this 

time. Write for specific items. 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 

91 pages {III/*" x 17") of sche¬ 
matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 

TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 

~WT PAY CASH 
FOR TUBES 

Lewispaul Eleclronics, Inc. 

303 West Crescent Avenue 
Allandale, New Jersey 07401 
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NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES crammed with Gov't Surplus Electron¬ 
ic Gear-the Biggest Bargain Buys in America! It 
will pay you to 

SEND. 254 for your copy -Refunded with your 
First Order! 

BC-645 TRANSCEIVER. 15 tubes. 435 
to 500 Me. Easily adapted for 2 way 
voice or code on Ham, Mobile, Tele¬ 
vision Experimental and Citizens' Bands. 

With tubes, less power supply in factory 
carton. 

Brand new.$16.95 

SPECIAL PACKAGE OFFER: BC-645 
Transceiver, Dynamotor and all accessor¬ 
ies, including mountings, UHF Antenna 
Assemblies, control box, complete. 

BRAND NEW...........J26.95 

R-4/ARR-2 Receiver, 234-258 Me., Tunable, Com¬ 
plete with 11 tubes, Excellent Used .$5.95 

BRAND NEW' including dynamotor.$9.95 

ARC-5/T-23 TRANSMITTER 100-156 Me., includ¬ 
es tubes: 2-832A, 2-1625. 

BRAND NEW, with tubes and crystal .$23.50 

Used, less tubes.$4.95 

ARC-5/R-28 RECEIVER 2-meter superhet, IDO- 
156 Me in 4 crystal channels, complete with 10 
tubes, excellent used .$24.50 


SCR-274-IM, ARC-5 COMMAND SET HQ! 


F requency Range 
RECEIVERS, Con 


E xceilem Used 

Like New Brand 

plete with 1 

jbes 

New 

190 550 Kc . 

...BC 453. ... 

...$18.95. 

$23.50...... 

3 6 Me . 

..BC 454. . . 

.$16.50_..... 

$21,50. 

6 9.1 Me. 

.80-455. 

..$14 95. 

$19.95.. 

15 3 Me.. 

TRANSMITTE RS 

...R-25 . 

Complete w 

ith Tubes 

$21.50. .. 

4 • 5.3 Me. 

...BC 457 

.$ 6-95. 

....$1 1.95 

5.3 - 7 Me . 

BC 458..... 

.$ 6.95. 

.$12.95 

7 -9. 1 Me . ..... 

...BC 459. 

. .$1 7.35.... 

...$22.50 

.$10.95 

3 4 Me . 

T 19.. 

. $10.50.. 

.$14.95 


BC 906 FREQ. METER, Cavity Type 145 to 235 Me, Complete with an¬ 
tenna, manual, original calibration charts, LIKE NEW.$14.50 

Either 23% Deposit with Older, balance C.O.D—6 r— 
i Kiim* Remittance in Full. Minimum Order $5.00. All ship¬ 
ments F.O.B, our warehouse, NYC. All merchandise subject to 
prior sale and price change. 

G&G RADIO SUPPLY COMPANY 

77B Leonard St., NYC 10013 - Ph.212-267-4605 



FREE Catalog 

OF THE WORLD'S FINEST 

?aX electronic gov't 

™ SURPLUS BARGAINS 



Now BIGGER 
And BETTER 
Than Ever! 


I CITY: .STATE: 


.ZIP: . 




FAIR RADIO SALES 


Dept. 73 


Box 1105 


LIMA, OHIO 45802 


ATTENTION 160 METER FANS: Change any 
coax fed 75/80 meter inverted vee/dipole into an 
efficient 160 meter antenna. Adapts within sec¬ 
onds, right in the hamshack. PL-259 and SO-239 
connectors. Perfect for residential areas. TOP 
BAND SYSTEMS' MODEL 86ADP 160 meter ad¬ 
aptor. $4.75 Ppd. Martin Hartstein, 5349 Abbey- 
field, Long Beach, Calif. 90815. 

HAMFEST, May 25th at Wabash, Indiana, 4-H 
fairgrounds, $1 registration, no selling charge, rain 
or shine. Information? Write K9AYB, 434 Stitt 
Street, Wabash, Indiana 46992. 

WRL'S USED GEAR has trial-terms-guarantee! 
KWM1, $299.95; TR3, $399.95; SB34, $319.95; 
Galaxy V, $229.95; Galaxy 300, $139.95; HX20, 
$149.95; Invader 200, $269.95; T4X, $319.95; 
SX146, $189.95; HR20, $79.95; SB300, $229.95; 
Galaxy 2000 & PS linear, $329.95. Hundreds more- 
free "blue-book" list. WRL, Box 919, Council 
Bluffs, Iowa 51501. 

SELL: HEATHKIT HR-10 receiver, minus crystal 
calibrator. Excellent condition. $50 FOB. Or will 
trade for Heathkit 10-21 oscilloscope. WA9UEK, 
Art Pahr, Box 1, Plymouth, Wisconsin 53073. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1 - or 10 holders $3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

RECEIVER BAND CHANGING switch 254 post¬ 
paid. Send for our surplus electronics parts and 
equipment flyers. Bob-Frank Electronics, P.O.Box 
1327, Harrisburg, Pa. 17105. 

INDIANAPOLIS HAM CONVENTION: (Sat.) May 
24. (9 to 5) at beautiful Lafayette Square Mall. In¬ 
door manufacturers displays-for sale or auction. 
Free out-door flea market. 80+ shops, cinema, 
for XYL and kids, inside airconditioned mall. 
Airports & Interstate—% mile. Write: Indianapolis 
Ham Association, 309 Benton Drive, Indianapolis, 
Indiana, 46227. 

KWM-2 AND PM-2 POWER SUPPLY. Recent com¬ 
plete factory checkout. Like new condition, $695. 
Dan Hingtgen, W0WIG, 272 Crandall Drive N.E., 
Cedar Rapids, Iowa 52402. 

GONSET-IV-2 meter, very good condition, $200. 
Companion VFO, $60. (Both $250). WA20HN 
845 Cliffside Avenue, N. Woodmere, N.Y. 11581. 

HAMMARLUND HQ110A, Mint Condition, little 
use, with speaker, $165. DX60 with HG10 VFO, 
good condition, factory checked, $75, WB2ZIA 
Box S-1305, Hoboken, N.J. 07030. 


FOR SALE TELETYPE Equipment Model 19, 15, 
and M-14 Reperforator Complete. Carl Calfee, 
Lanexa, Va. 23089; near Williamsburg, Va. Phone 
564-3500. 

SELL: NC-300; Johnson Ranger; Astatic Mike, 
DD104; Low-pass filter; SWR bridge; Bug. First 
offer over $200 takes. K6SUQ, 5 Rydal Court, 
Orinda, California. 
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HAMFEST sponsored by Lancaster & Fairfield 
County ARC at Derby Downs one mile south 
of Lancaster, Ohio, on Bis Road, Route 793, June 
8th. Gigantic Swap Shop. $1 registration with pri¬ 
zes every half hour. Main prize drawing. Good 
food at reasonable prices. 

DUAL-UNIT MODEL 28 R-T tape set, typing re¬ 
perforators, TD's, gear shifts for 60, 67, 75, 100, 
107 wpm, excellent cabinet—$500. Other FAX, 
FM gear, list free. White, 5716 N. King's Hwy, 
Alexandria, Virginia 22303. 

TECHNICAL WRITERS AND EDITORS wanted. 
Free-lance, part-time. Various electronics topics. 
Standard rates paid. Send resume. Electronic Pub¬ 
lications Company, P.O. Box 504, New Hyde 
Park, N.Y. 11040. 

NEED A VARIABLE CAPACITOR for that home¬ 
brew project? We may have what you need at more 
than 50% below regular amateur net. Send for free 
flyer. A.R.C. Sales, 181 E. Wilson Bridge Road, 
Worthington, Ohio 43085. 

LINEAR BUILDERS: 100MFD <s> 3000 VDC Con- 
densors, $30 each. Basil J. Weaver, 1821-C Ave. M., 
Lubbock, Texas. 

HANDBOOK DESIGNS. Kits for construction pro¬ 
jects appearing in Ham Handbooks and Magazines. 
144 MHz FM Transmitter $59.50. 100 watt VHF 
amplifier $34.50. Low noise FET Converters 
$24.50. Pre-amps, $14.50. FET VFO $34.50. 
Others, free list. Midwest Communications, 101 E. 
Healey St., Champaign, I llinois 61820. 



Ver-r-r-y Inter-r-r-esting Bar gains!!! 

Send for our ver-r-r-r-y lnter-r-r-esting 68 page 
catalog ! ! ! _254 (Free with an order ! ! !) 
Mini-Box Heat Sinks 

Made of gold anodized alumi- MMH 

num. Designed tor transistor Sli§§ii 

ignition systems. It is the very '‘■ntftlfT 

best. Inside dimensions are 1% 

wide x 3-5/8 long x 2-3/8 high. & a 

2 shelves inside for mounting ff“ “If 

transistors & diodes. Brand new * w *® s *®w 

with hardware. Use it in your 

next project to give it that professional look. 

MHBS.$2.00 postDaid. 

Noise Cancelling Microphone .. 2 for $1.00 P.P. 

■ Late government issue..MX51 UR 
noise cancelling bandwidth limit¬ 
ed carbon microphone. Original 
ly used on boom in front of pilots 
helmet. This microphone is excel¬ 
lent for use where communica¬ 
tions must be maintained even at 
high ambient noise levels. Include 
ed is a schematic showing proper way to bias 
microphone in transistor circuits. Also included 
is two transistor amplifier circuit. Capable of 
driving speakers. Brand new and in original 
packaging recent manufacture. At the astound¬ 
ing low price of 2 for S1.00...NCM 2 for $1.00 
Postage Paid. 

Coiled Cords 2 for $1.00 P.P. fW 

Cord extends from 11“ to / m 

54" heavy stranded conduct- 1 M 

ors of these cords makes them 

ideal as microphone or tele- 

phone cords. Eliminate those m \ 

tangled cords that fray and m \ 

wear out in a short time. m '• 

Spade terminal and strain re- g 

lief on one end as shown..KK y 

2 for $1.00 Postage Paid. 

B,&F Enterprises, Box 44, Hathorne, Ma 01937 


CHARTS AND DATA 

ON EVERY TYPE OF COAX 
KNOWN TO MAN. 

INVALUABLE (VALUABLE) BOOK 
FOR THE HAM - THE LAB 


SEND ORDER TO: 
PETERBOROUGH 

Name - 

Address. _ 


INDUSTRY 
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03458: 


State. 


$3.00 enclosed for one 

Coax Handbook, postpaid. 
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CLEAN SWEEP month. The following items, 
all bargains offered as special “clean 'em 
out” prices. Some are one or few of a 
kind, some we just want to make room. 



50,000,000 LUMEN 
FLASHTUBE 

Brand new Sylvania flashtube and that’s 
correct, 50,000,000 lumen output. This 
will make a “fantastic” psychedelic lighting 
effect. Spec sheet with each.$10.00 


POWER SUPPLY Regatron, programmable 
model 231, unchecked. 300 volt, 100 ma. 

$15.00 

4CX1000A tube, brand new $50.00 

RCA 5819 PHOTOMULTIPLIER, New $10.00 


AN/ART-13 100-WATT XMTR 
11 CHANNELS 

2 to 18.1 Me 


Poor condition 
good for parts 



Collins Autotune Transmit¬ 
ter, extremely stable and 
suited for side band. Writ¬ 
ten up in QST Oct. issue 
1953. 


PDR-27 GEIGER COUNTER, m/roentgen 
scale. No batteries, unchecked. As is 

$15.00 

INSTANT CATALOG: Revi¬ 
sion, head chopping & new deal in 
our catalog dept. Send 25^ for our 
new earth shaking catalog #69-1. 
Within 24 hours it’s on its way to 
you. Get your kleenex out and get 
ready to drool. 

All material FOB Lynn, Mass. 

Which means, send postage. 

JOHN MESHNA, JR. 

PO Box 62 E. Lynn Mass. 01904 


BRITISH COLUMBIA: The 1969 Okanagan Inter¬ 
national Hamfest will be held on July 26 & 27 at 
the Dollyn Varden Auto Court, Okanagan Falls, 
B.C. Registration tjme 11 a.m., Saturday. Further 
information write: Clarence LaBounty, Secretary 
treasurer, P.O.Box 551, Oliver, B.C., Canada. 

FOR SALE: Eico 753 with VFO conversion, 752 
power supply, mike, and Hustler 80-40-20 meter 
mobile antenna, $225. Don Cook, R.R.#1, Nor¬ 
folk, Nebraska 68701. 

SCOTCH COMPUTER #489 magnetic tape, 1" on 
metal reel (2) @ $5. Topaz CIOWDG 250 watt 
mobile p.s., $50. Hygain 12AVQ, $12. FOB. 
Richard M. Jacobs, 4941 Tracy, K.C.M.O. 64110. 

SELL: GLOBE KING 500A, excellent 700 watt 
SSB linear — $125. Knight R100A plus T-60, 
both good condition — $100. Offers considered. 
WA4UNN, Box 221, Toccoa, Georgia. 

VIDICONS, RCA 7735A—$20, RCA 7038-$15, 
Toshiba 7038—$10, Vidicon Yoke & Focus Coil— 
$35. WB2GKF, Stan Nazimek, 506 Mount Pros¬ 
pect Avenue, Clifton, New Jersey 07012. 

TELETYPE—SELL: Gears, paper, cranks, motors, 
non-overliners, 28 TR's, KSR, ASR. GR syncron- 
ometer. Wanted: M.28 typing units (any condi¬ 
tion), keyboard perforators-reperforators, bases, all 
unused parts. Typetronics, Box 8873, Ft. Lauder¬ 
dale, Fla. 33310. 

FANTASTIC-1969 New England ARRL Conven¬ 
tion May 24 & 25, Swampscott, Massachusetts. 
Save money! Early bird registration $10 including 
Saturday dinner, dance and night club entertain¬ 
ment. Be a winner! Every major manufacturer will 
exhibit plus top speakers from science & industry. 
Tickets: W1KCO, John McCormick, Berkeley St., 
Taunton, Massachusetts. 
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II ayne Green 


Just where does amateur radio stand to¬ 
day? And, where is it going? Obscenity on 
our bands...disenchantment with the ARRL... 
also with the FCC...worry about the ITU...the 
Miller ‘effect’ on DXing...home brew dying... 
movements to CB-ize our hobby...our empty 
Extra Class bands...growth of the hobby 
stopped...major manufacturers leaving or left 
for CB money...terrible QRM on a few bands 
...wide open emptiness on others...clubs lan- 
quishing...etc. Do we have more problems 
than we can solve? And, who is to solve 
them? 

Let’s briefly look at our background and 
then try to see where we are today. 

The beginnings in any field of discovery 
are left to the amateur. The first radio ama¬ 
teurs were experimenters who built a good 
deal of their own equipment for the fun of it 
and got on the air with spark transmitters 
and fought QRN and, eventually QRM. Ama¬ 
teurs, naturally, were responsible for a lot of 
the important developments. As radio com¬ 
munications became a bigger and bigger bus¬ 
iness the ham bands shrank accordingly and 
more of the developments were made by 
larger companies who could afford the re¬ 
search engineers and expensive equipment re¬ 
quired for the work. 

By the late 20’s commercial receivers were 
becoming popular and fewer and fewer ama¬ 
teurs took the trouble to build their own. 
Most of the amateurs built their own trans¬ 
mitters right up until WWII. This was be¬ 
cause there were not enough amateurs to 
make commercial production of transmitters 
profitable at the time. 

After the war there were so many surplus 
transmitters available that there was little in¬ 
centive to go out and buy parts for building 
a new rig. With Command Sets selling for $5 
which, with a little conversion, would give 
100 watts of very stable VFO power on most 
ham bands, one would have to be crazy to 
spend $100 or so on parts to build the same 
rig. I remember buying a 100 watt Jefferson 


Travis surplus transceiver which covered 160- 
80-40 meters, AM phone and CW, a bunch 
of the Command Sets, SCR-522’s galore, 
ARC-4’s, a Meissner Signal Shifter, a BC-312 
and an SX-28...all surplus and all of which I 
used for years. The Signal Shifter, with a 
little NBFM modulator I put in, connected to 
a pair of surplus 813’s, let me work the world 
...on all bands! 

About the time surplus began to fade away 
our manufacturers saw that the ham market 
had grown big enough to make it worth while 
to add transmitters to their receiver lines. 
What ham in his right mind would go out and 
spend $200 for parts to build a rig that has 
no resale value worth mentioning when he 
could buy the same rig commercially for per¬ 
haps $250? A handful of amateurs continued 
to build their rigs, but they did it for the fun 
of building and had to recognize that econo¬ 
mically they were in the hole. 

Amateur construction did not die, by any 
means. Thousands of amateurs continued to 
build equipment...but now it was VHF gear 
which was not available commercially...RTTY 
terminal units...gadgets. Building projects in 
the ham magazines would often be duplicated 
by hundreds of readers. Probably only about 
25% of the amateurs built equipment at this 
time, compared to the near 100% of the 30’s, 

Then came the transistor. Most of the 
older timers didn’t even try to accommodate 
to the transistor. They went on for a year or 
two or even three building the tube circuits 
published in the magazines and ignored the 
transistors. As time went on fewer and fewer 
of those cartons of old tubes in the closet 
would fit into the new projects being pub¬ 
lished. Hardly anyone called for an old bath¬ 
tub capacitor (condenser) anymore. 

The percentage of home construction 
dropped. Most of the radio parts distributors 
went to selling complete equipment and CB 
rigs, leaving the parts jobbing to a handful 
of large mail-order houses. Gone was the day 

(Continued on page 89) 
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Who's Who in 

Amateur Radio 


Wells Chapin, W8GI 
2775 Seminole Road 
Ann Arbor, Michigan 48104 


We have celebrities in our ranks. There 
are many illustrious and glamorous names in 
the Call Book. Oddly enough, however, des¬ 
pite their status in their various fields of en¬ 
deavor, these well-known persons do not 
constitute an aristocracy within our midst. 
Far from it! For Amateur Radio, unlike 
other forms of activity, exemplifies true 
Democracy. It cuts across class lines with 
complete disregard for wealth, social stand¬ 
ing, nationality and creed. 

Many of our colleagues possess names 
which are universally recognized, and it is 
high time that we acknowledged their pre¬ 
sence among us. At a point in time when we 
hear constant warnings that our frequencies 
are in jeopardy, we may help to preserve our 
allocations by generating a program of better 
public relations. It is certain that we can use 
a more positive image. And surely, publiciz¬ 
ing the names and achievements of our more 
eminent and distinguished hams will tend to 
enhance that image. 

There are hams in medicine, law, show 
business, the clergy, the military, Big Busi¬ 
ness, Government, foreign royalty, and two 
of us have even run for the highest offices in 
our nation. 

Not because of established protocol, but 
because it seems a likely place to begin, here 


are some hams with the "Blood Royal” in 
their veins. P. T. Namgyal, King of Sikkim, 
operates from the Palace at Gangtok as 
AC3PT. He has an American wife, who pro¬ 
bably complains about the unsightly tower 
and beams which disfigure the looks of the 
house, just as ours do. 0E3AH is-Archduke 
Anton von Hapsburg, the Austrian pretender. 
Moulay Hassan. CN8MH, is King of Morocco. 
In Saudi Arabia, where Ibn Saud, who was 
probably the last of the absolute monarchs 
in the world, operated as HZ IT A, three of 
the Princes hold ham tickets. Crown Prince 
Abdullah is HZ1AF, Prince Talal uses the late 
King’s call, HZ IT A, and Prince Saud ibn Saud 
was HZ1SS. So much for the blue bloods. 

I wonder how many who have visited that 
famous landmark in New Orleans, Antoine's, 
realize that it is owned and operated by Roy 
Alciatore, W5RU. Roy loves to QSL, and he 
usually sends a commemorative Mardi Gras 
medallion along with his card. 

Many DX’ers are familiar with the call, 
UA1LO. Sad to say, this ham is now a Silent 
Key. He was the Soviet Union’s intrepid 
Cosmonaut, Yuri Gargarin. Incidentally, it is 
being rumored that one of our own Astron¬ 
auts, who is a ham. may operate a rig on a 
forthcoming moon »not. It is said that the 
operation will be on the 144 MHz band. 
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Here are several hams who have achieved stature in the entertainment world: 


Arthur Godfrey 

K4LIB 

Tex Beneke 

K0HWY 

Bill Leonard 

W2SKE 

Alvino Rey 

W6UK 

Harry Gumm 

K6MDD 

Mel Shavelson 

W6VLH 

Andy Devine 

WB6RER 

Dave Mann 

K2AGZ 

Bob Mersey 

W2TXI 

Ernie Lehman 

K6DXK 

Julius Baker 

W2TDY 

Paul Weirick 

K6AK 

Jean Shepherd 

K20RS 

Luz Zuluage 

HK6LT 

Pee Wee Hunt 

W1AYA 

Cliff Arquette 

Freeman Gosden 

ex W6SGP 

Bobby Byrne 

WB2JDG 

Wilmer Allison 

W5VV 


While we’re on the subject of entertain¬ 
ment, 8XK, the ham station of Frank Conrad, 
later became known as KDKA. This sta¬ 
tion in Pittsburgh, was one of the pioneer 
stations in the crystal set days, and many’s 
the hour spent manipulating the old cat’s 
whisker, trying to pull in KDKA, back in the 
20’s. Really, the broadcasting industry owes 
its very existence to hams, for they laid the 
groundwork and experimented independently 
so that the principles of radio broadcasting 
could become a practicality. Prior to their 
work, radio was used solely for the commun- 


Radio & TV personality 

Band leader 

Radio & TV announcer 

Band leader 

Circus clown 

Screen writer, producer 

Famous character actor 

Songwriter of many hits 

Recording producer, conductor 

Film writer (Sound of Music) 

1st Flutist NY Philharmonic 
Arranger (Lawrence Welk) 
Humorist, Radio personality 
Miss Universe 1959 
Famous jazz musician 
Charlie Weaver 
Amos 

Trombone, record exec 
US Davis Cupper 

ication of messages. The concept of broad¬ 
casting music, sporting events, Presidential 
Inaugurations, and such, was strictly the 
brainchild of hams. 

Incidentally, there are many firms which 
make ham gear whose proprietors hold tick¬ 
ets. Art Collins, W0 CXX; Frank Gunther, 
W2ALS; Percy Spencer, W1GBE; Parker 
Gates, W9DZT, and many, many others. 
Bill Halligan, W9AC, founder of the Halli- 
crafter Corporation, was one of the founding 
fathers of our hobby, and deserves special 
mention. 


Here are some outstanding business people who are amateurs: 


Cyril Staud K2DQ 

Harry Vickers W8HBY 

Herb Scofield W8DBH 

Buzz Reeves K2GL 

George Davidson K6EI 

E. Henderson (dec’d) W1UDY 

Harold Churchill W2ZC 

Bill Newcomb K2CNX 

Harold Carlson W2UNR 

Findley Carter K6GT 

Bob Waters W1PRI 

Carl Lindemann W1MLM 

Bob Ehrlich W2NJR 


General Electric has over 1000 hams, and 
there are hundreds at RCA, Westinghouse, 
Bell Telephone and others. Ford Motors has 
a ham club with over 100 active members. 
There are amateurs in all sorts of industrial 
and commercial institutions. Banks, depart¬ 
ment stores, railroads, shipping companies, 
utilities, airlines, mining and smelting com¬ 
panies. steel and copper firms, newspapers, 


Vice Pres., Eastman Kodak 
Pres., Sperry Rand 
Pres., TMC Systems 
Reeves Sound Studios, etc. 
Exec., Standard Oil 
Exec., Sheraton Hotels 
Exec., Time Publications 
Insurance Exec. 

Exec., Associated Press 
Director, Stanford Research 
Pres., Waters Mfg. Co. 

Vice Pres., NBC 
Exec., AT&T 

book publishers, advertising agencies, drug 
firms, oil producers; these are just a few cat¬ 
egories of business where hams may be 
found. 

The clergy is well represented. Father 
Dan Linehan, S.J., of the Weston Observa¬ 
tory, W1HWK; Father Tom Aquinas Cox, 
W2CBX, of the International Radio Mission 
Association; Father Chuck Tardiff, 5H3 Jack 
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Rabbit, and Father Moran, 9N1 Mickey 
Mouse, are some of the more well known 
ones. And there are countless priests, nuns, 
ministers and rabbis, chaplains, and at least 
one Greek Orthodox priest, all yacking away, 
even as you and I. 

Many of us remember the sinking ship. 
Flying Enterprise, whose skipper refused to 
leave, even after he had ordered his crew to 
abandon ship. His gallantry made headlines 
all over the world. This was Kurt Carlson, 


W2ZXM, who can often be heard on 20 met¬ 
ers, operating maritime mobile from the sev¬ 
en seas. 

The president of Louisiana State Univer¬ 
sity is John Hunter, W5DTL. W1DDB is 
the reknowned sculptor, Allison Macomber. 
And, Bill Juhre, the syndicated cartoonist is 
W9IMQ. Ray Blosser, W8DBK, is vice presi¬ 
dent of a bank in Cleveland. We’ve got ’em 
all over! 


Politics and the Diplomatic Service are not without hams.Of course, we all have heard of 
K7UGA/K3UIG, Barry Goldwater. Some of the less publicized ones are: 


William Porter 

K1YPE/XV5 

Maurice Bienbaum 

HC2KX 

Armin Meyer 

OD5XX 

Dudley Mason 

KW6CJ 

Bert Delotto 

W6FGY 

James Homes 

W6REK 

John Doughten 

W3LV 

Carl Ruh 

W4TZT 

Frank Hazelbaker 

W7FTP 

John Thompson 

W70AZ 

John McCarthy 

K1EMO 


There have always been many hams in the 
military. Since communications are a vital 
link in the successful maintenance of a pro¬ 
per military establishment, it would be diffi¬ 
cult to envision a situation in which there 
were no reasonably close relationship be¬ 
tween the Defense Department and Amateur 
Radio. In times of crisis, we are expected to 
furnish a pool of experienced communica¬ 
tions personnel, upon which the military can 
depend. This calls for some degree of liaison. 

Some of the high ranking officers who 


who hold licenses are: 


Repr Admiral H. Bruton 

W4IH 

Major Gen. Elmer (Bill) Littell 

K3BN1 

Gen. W. W. Watts 

W4VI 

Admiral McCarley 

W6BSH 

Admiral Weatherwax 

W4PDW 

Major Gen. Shuler 

W4KN 

Gen. J. Smith 

W6RT 

Adj. Gen. Windom 

W8GZ 

Gen. Joe Stillwell, Jr. 

W4FPE 


V ibkoheX 



ENJOY EASY, 
RESTFUL KEYING 

S21.95 to $43.95 
THE VIBROPLEX 
CO.. INC. 

833 Broadway, 

N. Y. 3. N.T. 


Dep, Chf. of Missions in Viet Nam 
Ambassador to Ecuador 
Ambassador to Lebanon 
Governor of Wake Island 
California Legislator 
California Legislator 
Pennsylvania Legislator 
Kentucky Legislator 
Montana Legislator 
Montana Legislator 
Former Comm’r of Finance, Mass. 

The history of Amateur Radio, indeed, 
that of electronics in general, is star-studded 
with many great names, each of which would 
be entitled to an individual article; their con¬ 
tributions have been so significant. Men like 
DeForest, Colpitts, Hartley, Meissner, Arm¬ 
strong and Hazeltine, all hams, have given the 
fruits of their genius for the betterment of all 
humanity. Without the work of these pio¬ 
neers, many of the marvels which make life 
easy today would not even exist. It is fair 
to say that these men were giants. 

Thanks to the devotion and dedication of 
thousands of radio amateurs, the art of elec¬ 
tronics has contributed greatly to world peace 
and friendship. Nations, once widely sepa¬ 
rated from each other, have been enabled to 
maintain lines of communication and avenues 
of peaceful approach. 

International aspects of ham radio may 
generate further interchange, resulting in an 
atmosphere of genuine amity and good will 
among the nations of the world. It may 
spread out to the general populations, and 
finally reach up to the ruling circles. In this 
way, ham radio has an opportunity to make 
its greatest contribution of all. Hams every¬ 
where have a justifiable reason to be proud 
of their hobby. There are few hobbies which 
are so capable of contributing to society. 

...W8GI 


6 


73 MAGAZINE 




A Stacked Gamma 

Matched Turnstile 

Glenn H. Chamberlain, WA9LPC 
4822 Prospect Avenue 
Downers Grove, Illinois 60525 


Having just acquired the desire to operate 
on the higher frequencies, I purchased a con¬ 
ventional two-meter rig and an eight-element 
commercial yagi antenna. It was immediate¬ 
ly apparent that the local groups were impos¬ 
sible to copy readily using the highly direc¬ 
tional antenna. 

In reviewing the material in the usual hand¬ 
books, the stacked turnstile appeared to be 
the most promising compromise. However, 
the need to insulate the elements from each 
other, and the matching, seemed overly com¬ 
plicated. 

Why not a gamma match eliminating the 
need for insulators? The elements were cut 
from 3/8 inch aluminum tubing for the cen¬ 
ter of the band, 146 MHz. Their length 
from the formula for a half wave dipole is 38 
inches. 

With the gamma match the elements could 
be bolted directly together to a common 
boom. Using number 14 wire, the gammas 
were connected 4 inches from the center con¬ 
nection of the elements running horizontal 
W above each element towards the center. 

To provide a 90 degree phase shift between 
the elements of each turnstile, use a quarter 
wave section of RG-58AU. The half wave sec¬ 
tions for 146 MHz, using the 0.66 velocity 
factor, is 26.6 inches for each. The entire an¬ 
tenna is then fed at the center of the two half 
wave sections with RG-58AU. 

The antenna was hung about four feet off 
the side of the tower at the forty foot level. 
The feedline at this location is about 75 feet 
long. A 15 watt AM transceiver was used for 
the test. The standing wave ratio was 1.3 at 
144.4 MHz, 1.2 at 146.0 MHz, and 1.3 at 
147.6 MHz. 

The band was open when the antenna was 
connected. Reception of an Iowa station 
about 145 miles distant from Chicago drop¬ 
ped one S-unit when shifting from the com¬ 
mercial eight-element beam to the home brew 
turnstile. In comparing my signal with this 
station, my signal also fell one S-unit when 
changing from the commercial antenna. If 
the commercial beam lives up to its specifica- 



Fig. 1. The Stacked Gamma Matched 
Turnstile. 

tions of 15.5 dB gain, this means the stacked 
turnstile has about a 10 dB gain on a long 
haul. 

The antenna had excellent transmitting 
gain when using it in local group communica¬ 
tion. Receiving was not quite as good. How¬ 
ever, if more gain is desired, there is no reason 
two or three of these stacked turnstiles could 
not be hung around the perimeter of tower, 
each turnstile being fed with half wave sec¬ 
tions of RG-58AU cable. 

This antenna is simple to build, cheap, 
light, omni-directional and required no tuning 
after fabrication. At this QTH, we highly 
recommend it for those “local” schedules, 
and on the longer hduls you might be sur¬ 
prised. 

...WA9LPC 
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The VHF Vacation Special 


TSgt Robert H. Wilder, W2ZRX/4 
Box 23, 693 Radar Sqdn 
Dauphin Island AFSTA 
Dauphin 15, Alabama 36528 


For years I have been associated with the 
theory of using a simple whip or wire 
antenna and pumping as much power into it 
as you can to work as far as needed. This, of 
course, is a necessity if high mobility 
required for military communications is to 
be achieved. 

With this background I found that for 
amateur operations this usually didn’t work 
if you want a highly portable, cheap but 
efficient vhf antenna system. 

The whole idea was to build an antenna 
from materials at hand in the average home. 
Using this premise a covey of antennas 
ranging from ground planes, verticals and 
simple beams were constructed out of metal 
coat hangers; collinears from aluminum 
clothes line and even the TV log periodic 
when re-runs were the only thing available to 
watch. 

The latest, which is discussed here, was 
built out of some aluminum foil I scrounged 
from the XYL. (She is WA2YXE and it sure 
helps when you start taping the foil to the 
walls). 

The “slot” antenna in its basic configura¬ 
tion of a plane surface is not usually used in 
either amateur or commercial applications. 
Commercially the slot antenna has been in 
use for several years, but, as in the case of 
navigational systems such as TVOR, four 
cylindrical slots are rotated electrically to 
obtain an extremely accurate circular radia¬ 
tion pattern. 

Some basic theory of the slot will be 
needed if a practical antenna is to be built. 

The slot can be considered a length of 
shorted open transmission line one-half 
wavelength long, so the standard current, 
voltage and impedance curves apply as seen 
in Fig. 1. 






T 

X 

J_ 
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Fig. 1. Basic slot antenna. 

The simple slot is nothing more than a Vi 
wavelength by .15 wavelength rectangular 
hole cut in a sheet of metal. The width of 
the slot is small at the higher frequencies, 
but with current flowing over the entire 
surface of the sheet (both faces) and not 
restricted to the slot edges, the capture area 
of the antenna is extremely large. 

The interesting point is that if the slot is 
cut vertically to the ground reference (Fig. 
2), the antenna will be horizontally 
polarized and conversely horizontal slots 
(Fig. 3) are vertically polarized due to the 
development of the “E” fields of the 
antenna. 



Fig. 2. Horizontal polarization. 


Fig. 3. Vertical polarization. 

RG-8 or RG-58 coaxial cable can be used 
to feed the plane surface “slot” antenna 
even though the nominal center terminal 
impedance of a reson nt Vi wavelength slot 
in a large metal sheet is in the neighborhood 
of 500 ohms. Feeding the slot with the 50 


10 


73 MAGAZINE 




ohm coaxial cable off center will offer a 
fairly close impedance match between the 
feedline and the slot. The theoretical dis¬ 
tance from either en i of the slot is 1/20 
wavelength, but the exact point must be 
found experimentally for each installation as 
surrounding structures offer some change to 
the impedance characteristics. The “Rule- 
of-thumb” is to start at the 1/20 wavelength 
point and work both ways until an optimum 
match is achieved. 

The aluminum foil “Slot” antenna is the 
ultimate of simplicity in construction as can 
to be seen from Fig. 4. 

The figures in Columns A & B were 
computed from Length (Inches) = 
5905/Freq (MHz) and will work as is, but 
the figure in Column C must be found thru 
trial and error. 1 found that the distance 
from the end computed for 1/20 wavelength 
worked better from the middle. 

For the best operation some method of 



Fig. 4. The VHF Vacation Special. 65" 
sheet of 18" wide aluminum foil (a), (b) 

using chart 1 for measurements, and a single 
edge razor blade, cut out center piece and 
discard. 


bonding the coax to the sheet is necessary. 1 
found that transparent tape can be used with 
little or no loss of power transfer if the tape 
is tight over the coax conductor and shield 
where it comes in contact with the sheet. 

After construction of the slot antenna 
you should have something that looks like 
(Fig. 5). 



Fig. 5. Complete slot antenna. If mounted 
on a door it can be rotated to cover all dir¬ 
ections. 


The two major lobes of this antenna will 
be through the slot, perpendicular to the 
plane of the sheet. As seen from the top of 
the antenna (see arrow in Fig. 5) you can 
expect a pattern similar to that shown in 
Fig. 6. 

If this antenna can be mounted on a door 



Freq 

A 

B 

C 

Distance 
from end 

MHz 

Inches 

Inches 

Inches 

I used. 

144.0 

12.30 

41.00 

4.10 

17.40 

144.5 

12.26 

40.88 

4.09 

17.41 

145.0 

12.23 

40.75 

4.08 

17.42 

145.5 

12.18 

40.60 

4.06 

17.43 

146.0 

12.14 

40.45 

4.05 

17.45 

147.5 

12.08 

40.29 

4.03 

17.47 

147.0 

12.04 

40.13 

4.01 

17.49 

147.5 

1 1.99 

39.98 

3.99 

17.51 

148.0 

1 1.95 

39.83 

3.98 

17.52 
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144.0MC slot antenna, horizontal polariza 
tion. 
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near the transmitter, rotation of the pattern 
will be possible. It was found that by 
swinging the door 90 degrees signals that 
were a clean S-9 dropped sharply to below 
S-4. 
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Fig. 6. Top view of radiation pattern of the 
slot antenna. 

This antenna has out performed every¬ 
thing built to date including a ground plane 
at 25 feet above ground and the TV log 
periodic at 50 feet above ground. Reports 
have been exceptional up to 25 miles on the 
143.950 MHz MARS frequency which is 
good on the Mississippi coast. Super regen re¬ 
ceive such as the “Twoer” are completely 
quieted at 15 miles with less than 5 watts fed 
to the slot. 


...W2ZRX 



"Allow me to tune, Roggs—I need the exer 
cise." 
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fr S ” Unit Attenuator 


Edward A. Lawrence, WA5SWD/6 
218 Haloid 

Ridgecrest, Calif. 93555 


Since the topic of “S meters” is a popular 
one among radio amateurs, a lot of time is 
spent describing these devices, usually along 
the lines of how generous or “Scotch” the 
meters are at the QTH of the parties in the 
QSO. After a few such QSO’s, I decided to 
build an attenuator, calibrated in “S” units. 
My aim was to attain an accuracy of 1 db or 
better, using 5% Vzw resistors and simple 
construction so it would be easy to dupli¬ 
cate. What 1 wound up with is very similar to 
the attenuator described on page 40, Janu¬ 
ary ’67, 73. 

As a sidelight, I started out by calculating 
both “tee” and “pi” pads, and used “pi” 
because all values of resistance are close to 
standard values, but (especially for high 
attenuation pads) the values for “tee” pads 
can get quite small; and expensive. 

I figured the values required from the 
tables in the Allied’s “Electronics Data 
Handbook”, page 8, 5th edition. (Allied 
Radio, 75c, full of good info.) 

Since “S” units are supposed to be 6 db, 1 
figured data for steps of 1,2,4 and 8 times 
that amount, or 6,12,24 and 48 db. With 
these steps, any number from 0 to 15 “S” 
units of attenuation could be selected. How¬ 
ever, 8 “S” units proved to be too much for 
one step, as shown by the lowered attenua¬ 
tion at 30 MHz, due to the inherent shunt 
capacitance of the resistor used in the series 
leg, plus the stray capacitance of the switch. 
So I removed the 8 “S” unit step and 
installed another 4 “S” unit step. This allows 
selected steps of attenuation from 0 to 1 1 
“S” units. 

Here are the values I calculated, and the 
actual values used, based on 5 1 ohms. The 
steps are switched in series, as required for 
the desired attenuation. 



Front panel showing the switches for the 
various steps of attenuation. 


Resistance Values for 51 Ohm Attenuator: 

R1 R2 


"S" units DB 

ideal actual 

ideal actual 

1 

6 

154 

150 

38 39 

2 

12 

85 

82 

96 100 

4 

24 

58 

56 

406 390 

8 

48 

51.5 

51 

64006800 


After the attenuator was completed, the 
attenuation was measured at 3 kHz and at 30 
MHz. With the test equipment available it 
was possible to measure more accurately at 
30 MHz than at 3 kHz. Below is the data 
from the tests. 


Atten Step 

Predicted 

Measured 

Measured 

"S" units DB 

atten DB 

at 3 kHz 

at 30 MHz 

1 

6 

6.2 

6.0 

6.02 

2 

12 

12.3 

12.2 

12.16 

4 

24 

23.3 

24.2 

24.05 

8 

48 

48.5 

47.5 

39.11 


Now if we want to make an educated guess 
as to how far up we can expect good results, 
say 1 db error out of 24 db, then we can use 
the measured error in the 48 db step to cal¬ 
culate the capacitance across the series leg, 
and from that calculate the frequency where 
the 1 db error will occur. Go through the 
math if that is how you get your kicks, or 
take my word for it. It comes out to about 
2 pF. And this will cause a reduction of 1 db 
at about 220 MHz. And since the resistor is 
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SPOT 



Fig. 1. Diagram for one step in the atten¬ 
uator. 

of a lower value for the smaller steps, they 
should hold their values to even higher fre¬ 
quencies, but 1 expect other factors would 
get into the act along the line somewhere. I 
will state that still works well at 2 meters. 

If you want to get fancy, you can always 
figure the values for 1, 2 and 3 db steps and 
have from 0 to 72 db attenuation in 1 db 
steps. 

Referring to the photos; you can see I 
built my attenuator in a Bud Minibox 
CU-2102-A, 4” X 2-1/8” X 1-5/8”. Four 

steps is the maximum in this size box, unless 
different switches are used. Mine are Cutler- 
Hammer 7592K6. The shielding was made 
from transformer strap, but could be any 
soft copper available. Try a Hobby Shop and 
get the thin sheet that is used for embossing 
if all else fails. 



Looking inside the attenuator. 


Here are some of the uses an attenuator 
of this type is suited for: 

Checking receiver “S” meter calibration. 

Attenuating signals to aid in peaking 
receivers and converters. 

Calibrating diode voltmeters for rf meas¬ 
urements. 

Checking antenna gain. Or gain of that 
outboard rf stage. 

P. S. My “S” meter lies, just as I thought! 

. . . WA5SWD/6 


Armed Forces Day, May 17 

Contacts may be made on CW with WAR 
(Washington) on 4001.5, listening 3.5-3.65; 
4020, listening 3.65-3.8; 6992.5, listening 
7.0-7.1; 7325, listening 7.1-7.2; 14405, listen¬ 
ing 14.0-14.2. NSS (Washington will be on 
3385, listening 3.5-3.65; 7301, listening 7.1- 
7.2; 14400,listening 14.0-14.2;21500, listen¬ 
ing 21-21.25. NPG (San Francisco) will be 
on 4005, listening 3.5-3.65; 7495, listening 
7.1-7.2; 13975.5, listening 14.0-14.2; 

20954.5, listening 21-21.25. AIR (Wash¬ 
ington) will be on 3397.5, listening 3.5-3.8; 

6997.5, listening 7.0-7.2; 13995, listening 
14.0-14.2; 20994, listening 21-21.1. Times 
are 171400Z to 180245Z. 

SSB contacts may be made with NSS on 
4040, listening 3.8-4.0; 7336, listening 7.2- 
7.3; 14385, listening 14.2-14.35. NPG will 
be on 4001.5, listening 3.8-4.0; 7301.5, lis¬ 
tening 7.2-7.3; 14356, listening 14.2-14.35; 
21600, listening 21.25-21.45. AIR will be on 
4025, listening 3.8-4.0: 7305, listening 7.2- 
7.3; 14397, listening 14.2-14.35. 

RTTY contacts may be made with NSS 
on 4012.5/3.65-3.8;7380/7.0-7.2; 13940/14- 
14.1. NPG will be on 4016.5/3.65-3.8; 
7347.5/7.0-7.2; 13922.5/14-14.1. AIR will 
be on 3347/3.5-3.8; 7315/7.0-7.2 

Watch fora plane flying between Washing¬ 
ton and Boston on 143.82, listening 144.0- 
145.5 on AM and RTTY. Also one flying be¬ 
tween Los Angeles and Seattle on 143.7, 
listening on 144-148 AM. Mt. Diablo will 
be on 148.41 on AM/FM/RTTY, tuning 
144-148. 

CW Receiving Contest 

At 180300Z (2300 EDT, 1900 PST) May 
1 7th at 25 wpm, there will be a special Armed 
Forces Day message on WAR on 3347, 

6992.5, 14405. On NSS on 3385, 7301, 
14400, 21500. On NPG on 4005, 7495, 

13975.5, 20954.5. On AIR on 3397.5, 
7315, 13995. On A6USA on 6997.5. 
RTTY Receiving Contest 

At 180335Z at 60 wpm WAR will transmit 
the message on 3347, 6992.5, 14405. NSS 
on 4012.5, 7380, 13940. NPG on 4016.5, 

7347.5, 13922.5. AIR on 3397.5, 7315, 
13995. A6USA on 6997.5. A5USA on 
4025. 

Send entries to Room 5A522, Pentagon, 
Washington, D.C. 20315, before 31 May. 


16 


MAY 1969 






In the Beginning. . . 


Bob Manning, K1 YSD 
915 Washington Road 
P. O. Box 66 

West Rye, New Hampshire 03891 


Not long ago - ‘twas October 3rd, 1968 
to be exact, I was pouring L.S.D. into the 
air conditioner — I had taken an overdose of 
Midol barely 28 days previously and was 
morosely ruminating over the plight of the 
radio amateur. I remember the date very 
well. It was the fifth anniversary of ARRL’s 
first Incentive Licensing proposal to the 
F.C.C. 

Since we were about to ‘gird our loins’ 
and march valiantly back into yesteryear to 
the ‘golden’ or ‘good old days’ 1 had just or¬ 
dered a 1936 Hudson Terraplane, dusted off 
all my old Rudy Valley records, bought up 
enormous quantities of lamp wick trimmers, 
pinned on my Alf Landon and Wilkie but¬ 
tons and started building a two-holer re¬ 
plete with quarter moon, corn cobs and 
Sears Roebuck catalogs. 

I was looking forward to going backward 
and seeing horse drawn carriages, apple carts, 
bread lines, WPA workmen and the return of 
spats, bustles and cholera. 

Without warning, I was seized by ‘holo- 
graphitis' which is similar to ‘inspirational 
graphitee,' but occurs outside water closet 
areas: ‘tis an uncontrollable urge to write — 
something! - somewhere! I immediately 
seated myself and pounded out an article en¬ 
titled, “Ipecac Works on Lids” (73 maga¬ 
zine. November 1968). 

The response to this article was over¬ 
whelming! The fact that ‘both’ letters were 
written on foolscap with crayon and in 
block letters made little, if any, difference. 

The Editor of 73, upon securing my re¬ 
lease from the Intensive Care Unit of the 



local Domicile for Dememted Ding-a-Lings 
suggested I write more articles of similar ilk. 

In the coming months and subsequent ar¬ 
ticles, I shall - by drawing on a seemingly 
bottomless pit of banality — endeavor to 
look at the foibles, follies and idiosyncrasies 
of amateur radio in such a way as to be 
humorous and satirical without being offen¬ 
sive. 

If I am to be thusly foisted upon you, it 
is only fair that — like in high class books 
you receive a resume’ of my bona fides. 
1. how had I become a ham and 2 . what had 
put me on the path of ‘holographies’ be¬ 
sides a case of ‘hoof and big mouth’ disease 
and a diarrhetic typewriter? 

How had I become a ham? Ah yes, 1 re¬ 
member it well. Like most things I do, I did 
it backwards. Most hams become interested 
in amateur radio and then get their license. 
I got my license and only then did I become 
interested in amateur radio. This statement 
requires some explanatory background. 

1 spent 9 years in the U.S. Navy as a 
radioman and then, after a short stint with a 
British Thermal Unit (that’s a hot one!), I 
transferred into the Air Force (ours). While 
I was in the Navy, I was considered an idiot 


20 


73 MAGAZINE 



by those whom I thought were of high intel¬ 
lect. In the Air Force, the exact opposite 
was true. To this day I haven’t figured out 
whether ‘tis better to be thought an idiot by 
genuis’ or a genius by idiots . . . 

This variance of feelings was not, in reali¬ 
ty, without basis. For, when I entered the 
Navy, it was with the understanding that I 
would be schooled as a Hospital Corpsman 
and study under the famous Doctor Chicago, 
who was doing experimental research in 
'acne' and ‘hickey’ transplants. Unfortu¬ 
nately, the 'powers that be’ discovered that 
I was color blind and, in their infinite wis¬ 
dom, transferred me into Radio/Electron¬ 
ics - have you ever seen a color blind person 
trying to decipher the color code on a resis¬ 
tor? The process, like the mating habits of 
the penguin, is strictly ‘trial and error’ (In¬ 
cident))’, the trial and error mating habits of 
the Penguin is probably the reason for that 
creatures universal disease, ‘pknobophobia' 
(fear of backing into cold door knobs) and 
the most likely reason for their Charlie 
Chaplin-like walk and accounts for the fact 
that you never see a Penguin in a crouched 
or bent over position.)- This deficiency on 
my part led my superiors to look askance at 
my attributes. Combine this with my chub¬ 
by, pear shaped appearance - which gave me 
the unique distinction of being the only man 
in the history of the U.S. Navy to ever wear 
a Bell Bottomed Shirt! and their feelings be¬ 
come understandable. 

Of course, the fact that I once suggested 
replacing the old libido controlling saltpeter 
practice with a ‘dry ice’ treatment did little 
to change their opinion. Instead of surrep¬ 
titiously inserting saltpeter into the food 
fare, I proposed swallowing small dry ice 
capsules to freeze the prostate gland — thus 
arriving at the desired result without altering 
the taste of the food. Unfortunately, al¬ 
though the process did work, the side effects 
were nothing short of spectacular! It not 
only accomplished its original purpose, but 
also froze the larynx and the colon. The lat¬ 
ter action created some extremely embar¬ 
rassing situations for the user and the former 
action precluded him from calling for assis¬ 
tance. 

Despite these obvious drawbacks — and 
the fact that I suffered from chronic sea¬ 
sickness, I became an excellent radioman. 
My last official test CW paper was accredited 
with 40 wpm. I must confess, however, 
that the officials simply took my word for 
my own test results. The tests had been 


given during heavy seas and the judges - to 
a man - exhibited a strange reluctance to 
either handle or even look at my paper. 

Possessing the ability to send and receive 
CW at 25 and 35 wpm respectively and hav¬ 
ing trained on a great variety of electronic 
equipment, it was only natural that, when I 
transferred into the Air Force, that they 
would put me to work in a Teletype tape 
delivery center — where the only electronic 
mechanisms were a moldy coffee urn, a Tuc¬ 
ker built coke machine and the ever present 
‘panic button’. 

Eventually, however, I did end up in 
communications at a USAF MARS station 
where I made my first contact with the ama¬ 
teur radio fraternity. The Sergeant I worked 
for - call him Sam - held a ‘Conditional’ 
class license. Now, at that time, I knew 
nothing about the licensing structure and 
mistook the disdain shown towards Sam to 
be an aspersion on the type of license in¬ 
stead of the man. Whenever we held MARS 
meetings, the members flicked ashes in 
Sam’s lap, lobbed candy wrappers at his Met- 
recal, accused him of having rubber pockets 
to steal soup and stated that, “if he had a 
brain, he’d be arrested for smuggling trash!” 

Having no special love for Sam and being 
blessed — or cursed — with a caustic 
tongue — and knowing the disdain in which 
he was held, it was inevitable that we should 
eventually tangle. 

It happened! - - - - One day, with Sam 
driving our 5 ton truck and with a burly air¬ 
man seated between us, Sam managed to 
manually manipulate the controls of the 
truck in such a fashion so as to knock down 
two light standards, remove all the warning 
lights from the rear of the vehicle, open a 
new entry way into the MARS station, scare 
hell out of two pregnant dependents and 
caused the airman to slide, in a kneeling 
position, downward and forward under the 
dashboard where he straddled the drive 
wheel lever with considerable force — leav¬ 
ing him with a strange falsetto voice that 
may well have given rise to the eventual pop¬ 
ularity of Tiny Tim. 

Recognizing an opportunity to insert a 
verbal barb, I leaned across the agonized air¬ 
man and asked, “Hey Sam — you got a ‘con¬ 
ditional’ drivers license too?” 

There is no ire quite like that of an aggra¬ 
vated NCO and Sam was no exception. He 
immediately turned apoplectic vermillion, 
let out a 15 minute non repetative string of 
expletives and jammed on the brakes — once 
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again doing injury to the already anguished 
airman on the floor who, looking up at us 
with DMO blazoned across his forehead and, 
in a voice pitched somewhere between Jean¬ 
nette MacDonald and Yma Sumac said, “fer 
cripesakes! ya dummy! you do that one 
more time ... my navel’s gonna look like a 
chin cleft and I’m gonna be wearing my 
truss for love beads!” 

The final outcome of this incident was 
that Sam and I made a hot headed $5 bet 
that we’d both have General Class tickets 
within 30 days. Even though I managed to 
obtain mine in 28 days, I was unable to 
collect. The Air Force, learning of Sam’s 
unique ability as a truck driver, had trans¬ 
ferred him as an instructor to a heavy equip¬ 
ment school. There I was-I had a ham 
license and didn’t know what to do with it. 

Since that time, I guess I’ve progressed 
normally through the various stages of ‘be¬ 
ing a ham’—I began thinking up witty 
11 meter type phonetics for my call sign, de¬ 
signed and scrapped hundreds of provoca¬ 
tive QSL cards, progressed into the short 
purposeless QSO “hi there—I’m Bob— - 
broken old bottles — ur five nine — opps 
chow call — c u 1” then gravitated into the 
public service field where I was prepared to 
battle my way through wind, rain, snow, 
sleet, hurricanes, typhoons, hippie uprisings, 
draft card burnings and other similar disas¬ 
ters to deliver the vital message thereby sav¬ 
ing countless lives and millions of dollars and 
be awarded the ‘purple clavicle’ with ‘oat¬ 
meal clusters.’ I then took up the contest 
type operation- - “yeah, let’s see — if I 
multiply my input power by the number of 
stations, add 5,000 for delivering a confirma¬ 
tion to the SCM, divide by the temperature, 
subtract 10% for being an appliance opera¬ 
tor, add 127 points for having read the CD 
bulletin, figure the logarithmic value of pi R 
square (pie are square???? NO! pi are 
round-fig newtons are square) ah...ta hell 

with it-I’ll cheat. I then settled down 

to appreciating and happily indulging in all 
areas and, to paraphrase Will Rogers, “I 
never met a ham I didn’t like!” — Eventu¬ 
ally, I reached the epitome of all hams.... 
writing sarcastic letters to ARRL. 

This covers HOW I became a ham.... 
now, how had I sunk to the depths of satiri¬ 
cal writings?? 

(International Business and newly formed 
countries want our frequencies, zoning laws 
restrict antenna heights, neighbors ogle us 
uneasily with awe - or fear - as if they ex¬ 


pected us to mumble some voodoo chant, do 
two back flips and an arabesque, snip a lock 
of hair, sprinkle them with dried octupi eyes 
or dandruff and transform either them or 
ourselves into a 'fried egg sandwich’. TV 
viewers assail us for supposedly screwing up 
their twenty-one year old $37 Japanese TV 
set with the bamboo antenna and, on at least 
one occasion, hams became the topic of con¬ 
troversy in - of all places - an advice to the 
lovelorn column, our Mothers think we're 
gonna blow up the world - or at the very 
least - the house and our wives wish we’d 
forsake amateur radio for more sensible 
practices like ‘bulb snatching’ or ’skydiving’ 
or become peeping toms, or winos or study 
the abnormal sex life of the African Ant- 
eater.) 

Being a student of Zen, Extratenialism 
and intensely adroit at deep analytical in¬ 
trospective soul searching — which, literally 
translated, means “I goof off a lot!” — I 
have given considerable thought to this 
status. I have concluded that objective hu¬ 
mor — satirical, distorted or prismatic is 
about the only thing that keeps me froqi 
running, stark naked, out of the house 
attacking the first AT&T truck I see and 
grabbing my neighbor by the throat, stand¬ 
ing him on tippy toe and driving him into 
the ground with the motor end of a sump 
pump. 

There are, of course, other alternatives 
that a ham may use as a relief valve. Among 
them is the process (which is becoming more 
and more popular) of submitting random 
proposals to the F.C.C. 

I know of one radio amateur whose de¬ 
mented half brother, Alf, submitted a pro¬ 
posal within the past week. Alf, being the 
offspring of a neurotic and psychotic (those 
mixed marriages never seem to work out) 
and as an impartial outsider has rather an 
objective view. He submitted what, in the 
light of some of the more recent events, 
seems to be a palatable system for future 
Incentive Licensing. 

AlFs suggestion is that all amateurs be 
immediately reduced to Novice class and 
issued new licenses combined with a fixed 
amount of marbles secreted in a cummer¬ 
bund. (choice of colors — marbles and 
cummerbund — is optional). As the opera¬ 
tor operates, he must assume anatomically 
impossible positions - like standing on his 
head with one foot stuck out the nearest 
window — a G.I. can may be fastened 6’6” 
above the floor as an effective substitute - 
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(Sometimes, when I make like an SWL, I’m 
not absolutely sure that this procedure is not 
already in effect)—In this way, the operator 
must manage to loosen the marbles from the 
cummerbund. His operating privileges will 
be inversely proportional to his supply of 
marbles. This will continue until he reaches 
the pinnacle; i.e., the highest grade of license 
and the ‘loss of all his marbles’! Note...Alf 
submitted an addenda suggesting new classes 
of license- —I don’t know them all, but 
they run something like this: (a) the 
Dummy class (b) Novice (c) Apprentice 
(d) Mediocre (e) Mundane (f) Technician 
(g) Adequate (h) Advanced (i) Improving 
(j) Extra (k) n £ s ±~_~~°rr+= 32 and the 
(1) Whoopee class... 

One item I feel I should inject to round 
out my resume’ is the fact that I am quite 
vain. Besides being large of girth and tired 
of fun being poked at my expanse, I was 
once totally bald. 

Because of that hairless state I paid a 
thousand dollars for a complete ‘Follicle 
Graft’. (The operation, for the uninformed, 
is the transplanting of hair and roots from a 
volunteer donor to the top of the head of 
the recipient). 

Regretably, in this case, the grafter used 
the hair from the hind leg of a German Shep¬ 
ard and, since the operation, I’ve fallen in 
love with a State Trooper, have a constant 
craving for ALPO, my backyard is pock¬ 
marked from my inept attempts at burying 
bones, I can’t stop chasing cars and every 
time I pass a fire hydrant, the whole head of 
hair snaps straight up! 

I hope you will find some enjoyment in 
the articles. Even though I once thought 
‘verbiage’ was verbal garbage and ‘sagacity’ 
implied some physical malformation, writing 
is not a new thing with me. I am the author 
of one article entitled, “Where Are The 
Men?” it dealt with the poignant question 
‘where is MR. PAUL, UNCLE JEMIMA and 
WHISTLERS FATHER?? - I then wrote a 
ditty titled, “ on the Range” and, 

finally, I am putting together an amateur 
radio study book to be called, “I’VE UPPED 

MY OPERATING PRIVILEGES. 

NOW.UP YOURS)!!!!” 

Friendliness and Courtesy are contagious . . . 
start an epidemic (K1YSD) 



Kill ignition noise 

and other strong impulses 

with a 

NOISE 
BLANKER 
KIT for 

TR-3 or TR-4 


Unlike the usual noise clippers or limiters, the 
34-NB is an advanced noise blanker which actually 
mutes the receiver for the duration of the noise 
pulse. Between noise pulses, full receiver gain is 
restored. (The receiver AGC is affected only by the 
desired signal strength, not by the noise at the an¬ 
tenna.) Low level signals masked by noise impulses 
without the noise blanker can be copied when the 
blanker is used. The 34-NB is a must for the mo¬ 
bile operator. 

HOW IT WORKS ... 

A noiseless electronic series switch is inserted at 
the output of the receiver mixer. This switch is 
operated by the output of a special receiving cir¬ 
cuit which is tuned to the 9 MHz IF with bandwidth 
of 10 kHz. The switch opens for noise impulses but 
closes to allow the signal to pass. 

The kit consists of these main parts: 9-NB board 
(composed of 17 transistors, 4 diodes and circuitry), 
NBK board, capacitor assembly, switch assembly, 
lever knob, and miscellaneous hardware. 

Installation of the kit is about a two hour job for 
the competent technician only, requiring the usual 
hand tools, plus soldering iron and electric drill. 
Factory installation, $15 plus shipping. 


Model 34-NB 


$129n 


Amateur Net 


At your distributor or write to 

R. L. DRAKE COMPANY 


Dept. 359, 540 Richard St., Miamisburg, Ohio 45342 
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Don’t Kill Your Generator! 


Jim Ashe, W1EZT 


Going to filter out that noise from your 
car generator so that you can better eiyoy 
your mobile rig? Careful, or you may kill 
your generator, too. It’s been known to 
happen. 

Since generators put out dc, it seems 
reasonable that a little old capacitor (or a 
little new one) across the output shouldn’t 
hurt anything. But it’s a fact the output is 
something more than pure dc, or you would 
not be thinking about filter capacitors. Now, 
when you put a capacitor across the output 
you are shorting all that hash, noise, and ac 
that the generator makes, straight through to 
ground. Are you sure you want to do that? 
See Fig. 1. 

All dc generators are really ac generators. 
You don’t see the ac because it’s rectified at 
the commutator. But the commutator 
doesn’t do a perfect job, and there is some 
sparking there too, so that there is a lot of 
noise power available at the generator ter¬ 
minals. 

In normal generator operation most of 


this power is dissipated in the car’s electrical 
circuit, which has a fairly high resistance 
compared to the generator resistance. But 
when you put that capacitor across the 
generator’s output, while the dc is not 
affected, all that noise power is now dis¬ 
sipated inside the generator — right in the 
armature, as illustrated in Fig. 2. If the 
generator is working hard anyway, perhaps 
during mobile operation, the increased dis¬ 
sipation may be enough to push it over the 
edge. Result: you buy a new generator 
armature. 

But it’s not hard to avoid that trouble, if 
a filter capacitor is needed. What if you add 
a small resistor in series with the capacitor? 
See Fig. 3. Now the ac is still provided with 
the relatively easy route across the generator 
terminals, but less power is dissipated since 
circuit resistance in increased, and most of 
the power goes into the outside resistor 
where it does no harm. You get your 
filtering, and the generator survives. Try it 
this way, next time! 





2R 

RESISTANCE 
OF CAR 
WIRING 


BYPASS CAPACITOR IS NEARLY 
INVISIBLE AT AC SO THAT 


ADDED RESISTOR 
FEW OHMS 



Fig. 1. Equivalent circuit at ac of an auto¬ 
mobile generator installation. Resistance of 
car wiring is probably larger than that of gen¬ 
erator by a factor of 2 to 5. 

Fig. 2. If the car generator terminals are by¬ 
passed with a good capacitor, they are short¬ 
ed so far as ac frequencies and noise are con¬ 
cerned. With reduced resistance greater cur¬ 
rents flow, and the ac energy dissipated in 
the armature is several times greater than 


under normal conditions. At heavy generat¬ 
or loads the armature may deteriorate rapid¬ 
ly, or be destroyed. 

Fig. 3. The simple solution. A small resistor 
added in series with the capacitor reduces 
currents and carries much of the ac dissipa¬ 
tion outside the armature. A few ohms 
should be appropriate, and checks may be 
made by temperature observation or direct 
measurement of armature noise and ac cur¬ 
rents. 
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Joseph E. Taylor , K5PAC 

6 Evergreen Court 

Little Rock, Arkansas 72207 


Working DX Without 
Six Elements 


Obviously, you won’t work as much as 
often as the fellow on top of Crow Mountain 
with six elements, wide space, on a 100-foot 
tower and a 2 KW rig. 

But you and I have already learned to 
adjust to that fact of life in our every day 
competition with the “big sigs”. 

The point is — you can work a surprising 
amount of DX of all sorts with Q5 QSO’s if 
you go at it right. 

Many American hams do not venture into 
the DX portions of the bands because they 
feel that they are not well enough equipped 
to work any DX. It ain’t necessarily so! 

So you have only 90 watts and no beam 
and very little chance of improving 
either — you can still work DX and enjoy it. 

Maybe we ought to ask, “what we mean 
by DX’’, since not everyone means the same 
thing. 

Old Charlie on the mountain has nearly 
300 countries confirmed now. To him DX is 
another new country. “So what’s another 
MP4 if you already have cards from each one 
that counts?” 

But to most of us DX is that unique 
satisfaction that is associated with calling a 
fellow ham in another country, whether 
3,000 miles away or 10,000 miles around 
the globe, and hearing him come back with 
that sweet sound that is our own personal 
private call! And the thrill is apt to be all the 
greater if we are operating with what we 
know to be less than the ultimate in equip¬ 
ment. A VQ9 on a beam or a quad is 
satisfying to be sure, but on a dipole there is 
an added dimension to the enjoyment. 

By this I am not advocating that you use 
anything less than the best combination of 
equipment and antenna you can muster. The 
six element beam is wonderful if you can 
swing it, but my point is, you aren’t out of 
the running if you can’t. 

A word needs to be said about what is 
meant by “working” DX too. For some 
fellows it is an exchange of RST, QTH and 
73’s. For others it involves a greater degree 


of getting acquainted as person with person. 
Where you will want to find your own 
maximum satsifaction is up to you alone. 

Admittedly, it is harder to maintain a DX 
contact than it is to get one. So your 
percentages go down as your time in QSO 
goes up. In effect each of us works out his 
own pattern here. 

CW or fone? Again we have to look at 
plain facts. Your chances with lower power 
and/or simpler antenna systems are better 
on CW than on fone. A good receiver can 
dig out and render copyable an extremely 
weak CW signal that would be hopelessly 
buried on SSB, let alone AM. 

So, if you can do so enjoyably, you will 
have improved chances of success in CW 
operating. Don’t be overly worried if your 
CW isn’t perfect and your speed is down. DX 
operators are among the world’s best at 
matching speeds. You will find fast ones and 
slow ones and very nearly all of them are 
patient, so don’t chicken out on this score. 

O. K., so you are ready to try — now for 
some concrete suggestions which will im¬ 
prove your chances of success. 

1. Check your rig thoroughly. The fact 
that your power is limited doesn’t 
mean your efficiency needs to be. 

A weak driver tube may not make 
much difference in rag-chewing in the 
75 meter net. It may lose you many 
contacts in DX operation. Try to make 
sure your transmitter is at 100% peak 
of efficiency. Make sure your signal is 
clean and well keyed. Whatever your 
final power rating, you don’t need to 
lose any unnecessarily. 

2. Go over your receiver with the same 
kind of thoroughness. Any tubes that 
even leave you in doubt about their 
condition should be replaced. More 
contacts are lost because of inadequacy 
in receivers than in transmitters. 

If your receiver could profit by the 
added gain and the improved signal- 
to-noise ratio of one of the newer 
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preselectors, it is a fine investment. 

If your major problem is lack of 
selectivity, you may receive a good 
deal of help from a Q multiplier. 

If your receiver is not stable it can be 
fatal in DX work. The inclusion of VR 
circuits or some approach to main¬ 
taining a fairly constant temperature in 
the receiver may help. Separate 
switching which leaves the heaters on 
at all times is a simple approach to this. 

3. Give your antenna system a chance to 
do its best. Make sure it is the best you 
can arrange for a given DX band. 

If the system is not rotatable, try to 
orient it toward your favored direction 
(s). For example, in the central United 
States a dipole oriented NW/SE will 
favor both Europe and Australia. The 
direction of a dipole won’t matter 
tremendously, but take whatever ad¬ 
vantage you can get. 

Remember that the longer your wire, 
assuming it and the line are tuned, the 
better. 

Make sure your feed line is the best 
you can get. Coax may be your easiest 
approach, but compared to open wire 
line it is not as efficient. 

A tuner is not a necessity, especially if 
you use coax, but it will more than 
repay you for your effort and cost in 
building or securing one. 

4. Listen - Listen — Listen. Spend hours 
on the bands you are interested in just 
listening. See what bands are open 
when, and to what parts of the world. 
Find out what parts of the DX bands 
will likely be best for you. 

For instance, you may find less 
crowding around 14,075 than around 
14,010. For a signal which has its 
limitations you may do better there 
even though you hear more DX on the 
lower frequency. 

5. When you are going to call a DX 
station who is calling CQ, be ready to 
call the instant he signs. If you drag 
your foot and hear another station 
calling him you probably won’t call at 
all. Assume that the same will be true 
of others. Get in fast. 

Don’t call too long. After repeating his 
call twice and your own twice, break 
and see if he heard you. If he isn’t 
answering, try two more of each. This 
is much better than four repetitions to 
begin with. 


6. Calling CQDX. Don’t be afraid to do it 
but don’t overdo it. Remember your 
signal needs an opening more than 
repetition. Try to find a little gap 
between signals. Call QRZ once and 
sign your call. If there is no response 
call CQDX twice and your call twice 
and K. No more. 

No fancy stuff — no “AR-K” - no 
“DX pse KKK”. In general the DX 
boys are good operators and they will 
respond to good practice on your part. 

7. Answering. When you get a response 
keep your first transmission very 
short. . . . perhaps .... 

XY9AA De K5PAC - R - GM OM ES 
TKS CALL UR RST 559 - 559 QTH 
LITTLE ROCK ARK - NAME 
JOE - HW - XY9AA DE K5PAC - K 
There is little point in repeating what 
he got the first time, so unless his 
signal is very weak, keep your repeti¬ 
tions to a minimum. He will want his 
report, your QTH and your name. The 
rest can come in later transmissions. 
Get your first round completed, then 
get acquainted, if conditions permit, 
and your friend wants to. If he wants a 
short QSO, fine, keep it short. Your 
last transmission can be friendly with¬ 
out wishing “73’s, 88’s, gud luck, best 
DX, and gud health” to each member 
of his family individually. 

8. QSL’ing - If either of you really wants 
a QSL then be prompt about it. If not, 
“pse QSL” is not an essential part of a 
QSO. He won’t have his feelings hurt if 
you don’t ask him for one. If you 
actually want it, O. K. If not, why put 
him to the trouble and expense? 

This article is written to convince the 
ham — maybe you, if you’ve read this 
far - that fun can be had in the DX aspect 
of our hobby even without kilowatts and 
beams. 

This is not speculation nor theory. In the 
past we have had quads and beams and I 
thoroughly believe in them. But in our 
present QTH the very best 1 could come up 
with was a 100 foot long dipole fed with 
open line into a home brew tuner. The rig 
runs about 180 watts CW. 

Frankly, I’ve had a ball working DX on 
15 and 20 meter CW. Why not crank up 
your rig, oil up the key and join me some 
day soon? 

. . . K5PAC 
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The Short -Vee Antenna 


Edward M. Noll, V/3FQJ 
35 10 Limekiln Pike 
Chulfont, Pennsylvania 18914 


OMNI RAOIATION 
tMINOR LOBES) 



Fig. 1. The Short-Vee Antenna. 


The short-vee antenna is an effective fix¬ 
ed-position antenna because of its reasonably 
omnidirectional pattern plus a broad direc¬ 
tional characteristic in one direction. A sim¬ 
ple definition for a short-vee antenna would 
be a vee antenna with a leg length of no 
greater than 100 feet or no greater than 2Vi 
wavelengths, whichever is the shorter. Angle 
between the two leg wires would fall be¬ 
tween 60 and 100 degrees. Fig. 1. If the 
legs are dimensioned and trimmed carefully, 
such an antenna requires no tuner and per¬ 
mits direct feed to the coaxial line between 
antenna and transmitter. 

The short horizontal vee antenna should 
be made resonant on the desired bands. Do 
so by making certain the legs are an odd 
multiple of an electrical quarter wavelength. 
Equations for determining odd quarter wave¬ 
lengths are: 

1/4 Wavelength = 246/f mc 
3/4 Wavelength = 738/f mc 
5/4 Wavelength = 1230/f mc 
7/4 Wavelength = 1722/f mc 
9/4 Wavelength = 2214/f mc 
The practical electrical quarter wave¬ 
length of the leg is somewhat shorter than 
the above formula values. In most instances 
for a short horizontal vee mounted at least 
30 feet above ground, the shortening is ap¬ 
proximately 6%. It is advisable to cut the 
legs long and then cut back slowly to the de¬ 
sired frequency using an antenna noise 
bridge or swr meter. When using an swr 


meter it is essential that the meter be placed 
a whole multiple of an electrical halfwave- 
length from the point where the transmis¬ 
sion line is connected to the antenna. 
Multi-Band Relations 

An interesting relationship exists among 
the odd quarter-wavelength dimensions for 
various amateur bands. For example the leg 
length for 5/4 wavelength operation on 15 
and 7/4 wavelength operation on 10 is ap¬ 
proximately the same. Thus a compromise 
leg length can be determined that permits 
optimum operation on both bands, Fig. 2. 
Furthermore an additional leg can be added 
in conical fashion to obtain an odd quarter 
wavelength operation on still another band. 



Fig. 2. The 10-15 Short-Vee. 

Matching is helped by using a compro¬ 
mise length of transmission line which is a 
whole multiple of an electrical half wave¬ 
length on each band. In so doing the anten¬ 
na resistance'is reflected to the transmitter 
with little or no reactance. Thus the SWR 
ratio can be kept below 1.8 to 1 without any 
tuner at antenna or transmitter. This ex¬ 
pedient permits fast band changes. 

10-15-20 Short Horizontal Vee 

Still another advantage of the short vee 
antenna is its limited space requirement. A 
practical version of this antenna style is 
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Fig. 3. The 10-15-20 Short-Vee. 


given in Fig. 3. It serves as a fine antenna on 
10-15-20 meter sideband. One pair of legs is 
cut to 56’. In so doing resonance is estab¬ 
lished on both the 10 and 15 meter bands. 
The second pair of legs is cut somewhat 
shorter to 51’2”, operating as a 3/4 wave¬ 
length resonant leg on 20 meters. 

The two pairs of legs are brought together 
at the apex and connect to the coaxial trans¬ 
mission line. The legs fan out from this 
point in conical fashion, Fig. 3, and have a 
separation of approximately 10 feet at the 
far end. 

The apex angle was made 80°. The total 
length of transmission line from antenna to 
transmitter can be made any whole multiple 
of 45 feet. (The 45-foot figure takes into 
consideration optimum operation on the 
three bands and the velocity factor of 0.66.) 

A line that bisects the small angle of the 
vee is the direction of maximum radiation. 
For the short vee antenna it is quite a broad 
beam. At the same time there are additional 
lobes that provide omnidirectional radiation 
as well. Thus the antenna support positions 
can be selected to obtain maximum radia¬ 
tion in some preferred direction at the same 
time you can obtain acceptable all-direction 
radiation as well. It is not a high gain anten¬ 
na but does give you that extra boost in 
some preferred direction. 

Along the east coast such an antenna 
could be erected with its maximum direction 
south toward South America. At the same 
time it would provide good omnidirectional 
stateside coverage. If you have a WAS need, 
the maximum direction can be toward the 
west. At the same time you would have 
good north and south coverage. You may 
wish to beam it toward Europe, always 
ready for good openings. At the same time 
you have good stateside coverage. 

. . . W 3 r QJ 


WHAT IS 
THE BEST 
ANTENNA 
HEIGHT 
FOR DX'ING! 

70 feet 

(for 20-I5-I0M) 

WHAT IS 
THE BEST 
WAY TO 
GET THERE! 

The 

HEIGHTS 

Aluminum Tower 
*so light you can 
put it up all by 
yourself! No 
climbing, no jin 
poles, no heart 
attacks. 

*A 64 foot tower 
weighs only 140^£ 

-f- hinged base 
+ fits any rotor 
+ costs under 
$350 

-{- no painting 
+ no rusting 
+ doesn't depreci¬ 
ate like steel. 


SEE YOUR LOCAL DISTRIBUTOR 
OR WRITE 

FOR COMPLETE INFORMATION 

HEIGHTS 

MANUFACTURING CO. 

4226 MAYBURY GRAND 
DETROIT, MICHIGAN 

Area Code 48208 
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The Little Wonder 


Eddy Shell, WSZBC 
1209 Holiday Place 
Bossier City, Louisiana 71010 


Every new QTH for the typical ham brings 
its own antenna problems. Returning to col¬ 
lege to pursue additional graduate studies 
brought the age-old problem of how could I 
affix an antenna to a college dorm and not 
come under the watchful eye of the college 
authorities? The “Little Wonder” and an 
antenna tuner was the answer to my prob¬ 
lem. 

The basic idea came from an AFMARS 
antenna presently being used by some of the 
Texas members. This antenna is a normal 
40-meter dipole with a coil at each end. The 
coil consists of 197 turns of No. 12 nyclad 
wire, close wound on a one-inch stock. It is 
tuned with a 48-inch pigtail which tunes 
3311 kHz with a 1:1 SWR, with the ability 
to have a full-size 40-meter dipole for 7305 
and the amateur use as well. (1 inch equals 
50 kHz on the pigtail.) 

The “Little Wonder” gets its name from 
the fact that it is a little wonder that the 
“Little Wonder” works. My first contact on 
40 meters was a W3 in Pennsylvania, with a 
barefoot KWM2 at ten o’clock on a Saturday 
night and with the “Little Wonder” leaning 
against a wall in the kitchen location of my 
“ham shack.” 

Construction is simple and all parts can be 
purchased locally: 

1 3/4” hard drawn copper tubing 31 W' 
(junk yard, Sears, etc.) 

1 3/4” hard drawn copper tubing 43 3/4” 
(junk yard, etc.) 

4 6/32 1 ” brass bolts and nuts 

1 36” oak dowel rod (fir will work, but 
oak is stronger) 

1 roll of plastic tape 

1 55 feet of No. 12 nyclad wire (motor 
rewinding shop) 

1 single-wire feedline to run from Little 
Wonder to antenna tuner...I used 8’, 33’, and 
59’ (when it comes into the room it could be 
hot with rf, so use a rubber or plastic coat¬ 
ing on this section). I have found the 59’ 
to work best with the Little Wonder about 
35’ up on top of a TV mast; however, at 
school the Little Wonder sat on the window 
ledge—so who knows? 

2 3/4” bar stool rubber feet 

1 24”xl” plastic water pipe to cover coil 
after assembly 


h- 7 '5 n -*t 



The Little Wonder 


How to construct: Drill a small hole in 
the wooden dowel 8” from one end. Twelve 
inches of No. 12 nyclad wire is pushed 
through the small hole. One person holds the 
55 feet of No. 12 tight, and the second person 
starts turning the dowel rod until 197 turns 
have been made. A second hole is then drilled, 
and the other end of the No. 12 wire is put 
in this hole. Friction and the bend of the 
wire holds the coil in place. The dowel-coil 
assembly is pushed into one end of the 
43 3/4” tubing, and the other end of the coil 
is pushed into one end of the 31 3/4” tubing. 
A 6/32 hole is drilled through the tubing and 
dowel and a 6/32 bolt makes a mechanical 
connection of the tubing to the pigtail of the 
coil. A third hole is drilled opposite the coil 
in the end of the long tubing, one inch from 
the end. A 6/32 bolt is placed in this hole 
for the single-wire feeder to be attached. The 
over-all length of the Little Wonder is 7’5”. 
Rubber bar-stool feet are then placed over 
each end of the Little Wonder to keep out 
the weather, and the coil section is taped for 
the same reason. Attach your feedline and 
work the world. 

How to tune the “Little Wonder”: The 
best method of tuning the rig is to tune the 
unit into a 50-ohm load and then connect the 
antenna tuner. (Do not tune the rig.) The 
antenna tuner is tuned for 1:1 SWR. (A Vi¬ 
king Match Box will work fine; or make your 
own.) 

How does it work? 1 am on the air with a 
lone KWM2 from 3311 kHz to 28 MHz. and 
without it I’d be QRT for the nine-month 
period. Trust you will be on the air soon with 
your own “Little Wonder.” ...W5ZBC 
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Easy Tuning of the 


David S. Traer, W4AZK 
625 8th Street, South 
Naples, Florida 33940 


Multi - Element Quad Antenna 


Perhaps the most perplexing and one of 
the most controversial problems facing the 
builder of the multi-element quad is element 
length or tuning. There are many various ar¬ 
ticles on quads each having an individual for¬ 
mula for element lengths or method of tuning 
and matching transmission line to driven ele¬ 
ment. Basically, there appears to be two 
methods of approach. Compromise tuning 
for broad banding or “on the button” tuning 
for maximum efficiency over a smaller band¬ 
width. 

Since 1958, when I first erected a four 
element quad, many, many man-hours have 
been spent making measurements with recei¬ 
vers several miles away, field strength meters, 
vswr meters, impedance bridges, and grid dip 
meters. At that time, there were no fiber¬ 
glass poles, mounting hardware, or any other 
information available on multi-elementquads. 
It became necessary to find a more or less 
foolproof method of tuning and matching 
for maximum energy transfer, with a mini¬ 
mum of effort and with equipment available 
to the average ham. With these points in 
mind, 1 set out to find that method. 

Several methods were tried over a period 
of time. In each case, the vswr over the en¬ 
tire band looked good from the transmitter 
end-with one exception—the driven element 
was always reactive. It should be well known 
that the reactive component of any antenna, 
whether inductive or capacitive, does not 
radiate , in addition, the standing waves along 
the transmission line are not at the same point 
as they would be with a pure resistive load 
mismatched to the transmission line in the 
same degree although reactance is also mea¬ 
sured in ohms. The proximity to surrounding 
objects does not affect the closed loop of the 
quad as much as it would a yagi type antenna. 
Work may be done on the quad much closer 
to ground level (15-20 feet) if allowance is 
made for a frequency rise of approximately 
25 to 50 kHz at 14 MHz when the antenna is 
put back to forty feet or higher. Therefore, 


the quad should be tuned to a lower frequen¬ 
cy to eventually come out at the design fre¬ 
quency unless all tuning is done at the final 
antenna height. 

One factor that may be difficult for some, 
is that all elements must be made accessible. 
If not accessible from your tower or pole, a 
temporary 2x4 may be set in the ground high 
enough to put the boom of the quad at least 
fifteen feet above ground level. An allowance 
of 50 kHz should be made at this height. 
Should the diamond configuration be used, 
a slightly higher temporary pole would be 
necessary. From my tests there has been no 
noticeable difference between the diamond or 
the square configuration. Some may argue 
that the two high current points in the diam¬ 
ond configuration, being farther apart, would 
tend to increase the gain. Theoretically, this 
may be true, but no measurable difference 
has been noted here. 

Let’s take an example of a twenty meter 
four element quad in the square configura¬ 
tion to be tuned to a design frequency of 
14250 kHz. Tuningtobe done at a minimum 
height above ground. First, one must buy, 
beg, borrow, or build the following equip¬ 
ment: grid dip meter, vswr meter, antenna 
scope or impedance bridge, and one friend a 
mile or more away. The station receiver, of 
course, is also a must. You may use any of 
the convenient formulas as a beginning be¬ 
cause in this case we are not interested in the 
length of wire as measured in feet and inches, 
but the results as measured by our equip¬ 
ment. It is always better to have more wire 
than needed as it is quite easy to cut off any 
excess. Some use number 10, 12 or 14 solid 
copper wire, some aluminum clothes line 
wire, or seven strands of number 20 or 22 
plain old antenna wire; which is available at 
most all wholesale houses. There are now 
many construction articles on multi-element 
quads so we will not delve any further into 
that region. 

String the wire and place all elements on 
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the boom, shorting all loops so that you have 
completely closed loops. No transmission 
line is attached as yet. Grid dip the driven 
element to approximately 14200 kHz. You 
need not try to be too accurate at this point. 
Attach your 52 ohm coax to the driven ele¬ 
ment and to your receiver. Now have your 
friend transmit a weak signal at 14200 kHz. 
Adjust the reflector element for a minimum 
signal from your friend’s transmitter. You 
will note a definite null on the S meter of 
your receiver as you tune the reflector. A 
small stub of six to eight inches may be left 
for final adjustments. Cut off all excess wire, 
leaving the stub shorted. An electricians 
“bug” does a fine job as a shorting “bar.” 

Now let’s insert a 52 ohm vswr bridge at 
the feed point of the driven element. Turn 
on your exciter at the lowest power possible 
to get a full-scale reading on your vswr meter. 
Adjust the driven element length for mini¬ 
mum reflected power. This reading will pro¬ 
bably not go to zero reflected power due to 
the inductive reactance introduced by the 
reflector. Leaving the vswr meter “as is” at 
its minimum reading, adjust the first director 
(the one nearest the driven element) to fur¬ 
ther reduce the reflected power reading. This 
may or may not go to 1:1. If not, tune the 
second director in the same manner. The 
second director will have less effect than the 
first director on the reflected power. Proper 
tuning of the two directors with their capa¬ 
citive reactance affect on the driven element 
will cancel the inductive reactance of the re¬ 
flector leaving as near as possible a pure re¬ 
sistive load at the driven element. Remove 
the swr bridge and, using the antenna scope 
or impedance bridge, measure the feed point 
impedance. Should the swr meter have indi¬ 
cated zero reflected power upon completion 
of the tuning of all elements, the impedance 
measurement should have indicated 52 ohms 
nonreactive on the impedance bridge. In 
other words, the impedance bridge should 
null completely at 52 ohms indicating a non¬ 
reactive load. In the case of .1 wave length 
element spacing the impedance should meas¬ 
ure about 50 ohms or lower. With .125 to 
.25 wave length element spacing between 50 
to 75 ohms; .2 up to .3 about 75 to 100 
ohms. Assuming that your impedance meas¬ 
urement came out around 52 ohms continue 
with the following. If the impedance is either 
higher or lower than 52 ohms, it is necessary 
to now use whatever matching method you 
prefer. Again an example: assume the driven 
element swr would not zero after all adjust¬ 


ments, and the measured impedance was in 
the neighborhood of 100 ohms. A simple 
quarter wave section of RG11U (75 ohm 
coax) may be attached to the driven element 
and all further adjustments made with the 
swr meter inserted at the junction of the 75 
ohm quarter wave matching section and the 
52 ohm coaxial line to the transmitter. Re¬ 
peat the previous adjustments, starting with 
the reflector and the help of your friend, ma¬ 
king only slight adjustments to the reflector 
as needed. All other adjustments should re¬ 
quire only a “touch up.” The above proce¬ 
dure is true regardless of element spacing as 
the phasing of parasitic elements is governed 
by the length of the elements for a given 
spacing. 

Should the impedance be lower than the 
transmission line a Gamma or hairpin (Beta) 
match may easily be used. Refer to such ar¬ 
ticles or the handbook for adjustments, etc. 
Should the antenna impedance be larger than 
the transmission line use a quarter wave 
matching stub. The quarter wave matching 
section is preferred because of ease of con¬ 
struction. The Gamma or Beta match may 
also be used with the driven loop closed, but 
more time would be required for proper ad¬ 
justment. The matching section is simply an 
electrical quarter wave transformer made 
from coax cable of a different characteristic 
impedance following as near as possible the 
result of the formula: The square root 
of the load impedance times the charac¬ 
teristic impedance of the transmission line. 
Zj = VZl x Z§ where Zj = characteristic im¬ 
pedance of the coax for the quarter wave 
transformer, Zj^ = antenna or load impedance 
and Z§ = source impedance or the character¬ 
istic impedance of your transmission line. 
Should the load impedance be within a few 
ohms of 50, the transmission line may be 
connected directly to the driven element or 
through a one to one balun. 

While the antenna is still lowered, make a 
bandwidth test with the swr meter at the feed 
point of the driven element or at the trans¬ 
mission line end of the matching section with 
low power fed to your transmission line from 
your exciter. Make swr measurements every 
50 kHz and plot the curve on graph paper. 
Do not become alarmed if the swr rises very 
sharply at the low end of the 14 MHz band. 
The CW portion may still be used with the 
antenna tuned for the phone portion, al¬ 
though the efficiency does diminish. This 
is “on the button” tuning so the reactance 
will be negligable over the phone portion of 
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the band. If you use both phone and CW, it 
might be well to make the design frequency 
near center of the band. Likewise, the de¬ 
sign frequency may be made in the CW seg¬ 
ment if you desire. Getting back to the swr 
measurements, you will note that at the an¬ 
tenna, or the base of the matching section, if 
one is used, the reflected power is nil across 
the greater portion of the design frequency, 
making the true swr unit. Next remove the 
swr meter from the driven element and recon¬ 
nect the transmission line. There is no need to 
cut the transmission line to any particular 
length—just use random length to suit your 
purpose. Insert the swr meter at the transmit¬ 
ter end next and again make the full swr met¬ 
er measurements across the band every 50 
kHz as previously done with the swr meter at 
the antenna. Again, plot the curve on graph 
paper and note the similarity of the curves. 
Due to a multitude of factors, the transmitter 
end of the transmission line swr readings will 
tend to be somewhat lower at the band end 
extremes. 

A dummy load may be substituted for the 
antenna. Heath’s “Cantenna” is a good and 
inexpensive one. The Waters dummy load 
power meter is excellent, but more expensive. 
An rf (thermo-couple) ammeter in the trans¬ 
mission line at the transmitter is worth its 
weight in gold and much more preferable to 
an in-line swr meter at the same point. Good 
Western Electric and G.E. rf ammeters may 
be purchased on the surplus market for less 
than five dollars. After tuning and loading 
the transmitter to either the dummy load or 
the antenna there will be no change in trans¬ 
mission line current when switched from one 
to the other and no retuning of the transmit¬ 
ter should be necessary. This indicates as 
nearly as possible with available equipment 
whether your antenna is nonreactive or near 
pure resistive. If a Bird Model 43 in-line 
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wattmeter or equivalent is available, some in¬ 
teresting overall efficiency measurements may 
be made. Insert the wattmeter at the antenna 
feed point and adjust the transmitter to a 
given plate power input. On all further 
measurements keep the transmitter adjusted 
to the same power input. At frequencies near 
the design frequency the antenna is nonreac¬ 
tive and there is no reflected power and the 
overall efficiency is indicated. For instance, 
we adjust the transmitter to 500 watts dc in¬ 
put, the wattmeter indicates no reflected 
power and forward power reads 300 watts 
(with grounded grid amplifiers and 100 watts 
of power output from the exciter, the final 
amplifier should be adjusted to 360 watts 
input as the output from the 100 watts from 
the exciter should appear in the output to the 
transmission line). The overall efficiency 
from plate power input to actual power out¬ 
put to the antenna would be 60%. This in¬ 
cludes normal transmission line losses, impe¬ 
dance transfer from final amplifier, etc. 
This percentage may seem high, but is quite 
attainable with good linear amplifier design 
and proper matching of transmission line to 
a resonant antenna. Now tune the transmit¬ 
ter to the same power, but to frequencies at 
which the antenna is nonresonant. Note the 
difference in forward power and reflected 
power. Subtract the reflected power from the 
forward power and figure the efficiency 
percentage. Make these same percentage 
measurements every 50 kHz over the band as 
was done with the swr curve. That does it! 
There lies the reason why it is still preferred 
to have an antenna with less frequency excur¬ 
sion and higher efficiency than one of a com¬ 
promise nature. 

The preceeding procedures are not inten¬ 
ded to be the “ultimate” but will afford the 
“working ham” a less expensive and time-con¬ 
suming method of getting the most from his 
multi-element quad antenna. Although the 
reference is to a four element quad on a 
thirty foot boom, the same approach may be 
used with a two or six element quad. The 
forward gain and F/B ration will be as good if 
not better than the average when tuned in 
this method. 

Work has been going on for more than 
three years to broad-band a multi-element 
quad and yet retain a minimum reactive load 
over the entire band. Success seems just ar¬ 
ound the corner, but the last ten years work¬ 
ing with the multi-element quad has taken 
its toll. 

W4AZK 
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W, R. Carruthers, VE3CEA 
256 Alexandra Avenue 
Waterloo, Ontario, Canada 


The Antennascope 

An Effective Tool 


There are two types of antennas, com¬ 
mercial and amateur. A commercial antenna 
is generally designed for one frequency, has 
many acres of ground around it, no obstruc¬ 
tions and miles of heavy copper cable buried 
underground to provide an “effective” 
ground. These antennas work as de¬ 
signed — very well. The amateur antenna, on 
the other hand, is just that — an amateur 
design and construction. 

This antenna is subject to all ills, roof 
tops, buildings, trees, TV masts, house elec¬ 
tric wiring, telephone wires and what not. 
It’s a wonder they work at all! But they can 
be made to work and thousands of amateurs 
make them work. They make them work by 
pruning or lengthening the feeder cable and 
by using an antenna coupler. These are 
always empirical steps, the “let’s cut and try 
and see what happens” method. How much 
better it would be, and a time saver too, if 
we tested our antenna systems electrically 
and knew what was happening and then 
could take intelligent action to put the 
whole antenna system into resonance. 

This fact is well known — an antenna can 
only accept power and radiate properly 
when it is operating at its resonant fre¬ 
quency. This is no problem for the com¬ 
mercial people who operate at one fre¬ 
quency. The amateur, however, wants to 
“roam the band” and may wish to operate 
over frequencies hundreds of thousands of 
cycles wide, even megacycles wide. How can 
he do this with a fixed antenna system? The 
answer is, he can’t! But he can construct an 
antenna system for a certain frequency and 
take the penalty of reduced radiation when 
he moves far away from it. However this 
actually works very well, because each ama¬ 
teur has his own particular part of a band in 
which he likes to operate - and his friends 
tend to stay there too. On this particular 
spot, the amateur works diligently to “put 
out a good signal!’ 

The question arises - how can we make 
sure our antenna system is radiating well at 
the particulaf frequency we wish to use? 
One answer is to use electrical test equip¬ 


ment to show us what is happening on the 
whole antenna system, which includes the 
antenna and the feed line. 

One of the most useful devices for this 
purpose is the rf bridge, generally called the 
Antennascope. Basic circuitry and values 
were described by WA1CCH in the January 
1968 issue of 73 Magazine, page 21 A. It is a 
simple device, inexpensive to construct and 
very effective in results. It is usually 
powered by a grid dip oscillator. Such 
bridges should be used at the junction of the 
feed line and the antenna and will show the 
resonant frequency of the antenna itself and 
the radiation resistance at the feed point. 

Making such measurement up in the air is 
a difficult thing for the average amateur and 
impossible for those whose antennas are 
supported at the ends. If we are willing, 
however, to accept a small degradation in 
results, we can use the rf bridge at the 
station end if we have a half wave, or 
multiple of a half wave, feed cable. At every 
half wave point on a feeder cable the voltage 
and current vectors are in phase, which 
simply means that the electrical condition 
seen at the end of the cable is repeated every 
half wavelength in the cable. We can use the 
rf bridge then, at the station end of the feed 
line, if we are willing to agree that the results 
will not be 100% but reasonably close to it. 
The results will be affected by all the various 
factors that affect amateur antenna reso¬ 
nance and these effects may give us some 
peculiar results, but they can be overcome 
and the final results may be quite valuable to 
us. 

Let me give you an example to illustrate 
what I’m talking about and to show you 
how effective the use of the rf bridge can 
be: — 

A friend of mine constructed a 40 meter 
inverted V antenna, held at the feed point 
40’ up on his beam tower, 66’ legs down to 
supports which held the ends about 8’ off 
the ground. Feed line was 100’ of Twin 
Amphenol cable, velocity factor .68. The 
antenna was difficult to feed, swr was high, 
radiation was poor. He asked me to have a 


36 


73 MAGAZINE 


look (electrical) at it. 1 took my grid dip 
meter, rf bridge and vtvm. 

The first thing done was to check the 
feed line length. 1/2 wave length at 7.1 MHz 
was 492 x.68/7.1 or 47.1 feet. Two 1/2 
wave lengths (to get into the station) would 
be 94.2 feet. 

The first conclusion was that the feed line 
was 5.8 feet too long. 

Next Test No. 1 was made using the rf 
bridge with results as shown in Fig. 1, the 
results being shown in table form and also 
plotted in graphical form. 



Fig. 1. 100’ Feedline Test No. 1. 

It was obvious from this graph that the 
antenna system was resonating outside the 
band as shown by the dotted lines. This test 
was repeated and the results were taken 
down to 6.4 MHz. They showed the system 
to be resonant at 6.6 MHz. 

Test No. 2 was made next using the feed 
line cut to 94.2 feet. Fig. 2 shows the 
results. 

F MC R OHMS 

7.0 48 

7.03 SI 

7.1 69 

7.2 60 

7.3 113 


Fig. 2. 94.2' Feedline Test No. 2. 



It was obvious the resonant point of the 
system was rising. 

Test No. 3 was made next, cutting the 
feed line to 91.2 feet long. Fig. 3 shows the 
results. 


F MC ROMMS 

7.0 43 

7.1 48 

7.2 76 

7.3 81 


23 


7.0 .1 .2 .3 

F MC 

Fig. 3. 91.2' Feedline Test No. 3. 

The resonant point was rising, but not far 
enough yet. 

Test No. 4 was made using the feed line 
cut to 88.2 feet long. Fig. 4 shows the 
results. It was obvious that we were very 

F MC R OHMS 

7.0 45 

7.05 47 

7.1 51 

7.2 60 

7.3 75 
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7.0 .1 .2 .3 

F MC 

Fig. 4. 88.2' Feedline Test No. 4. 




close to the resonant frequency of 7.1 MHz 
which my friend wished to use. 

Test No. 5 was with 85.2 feet in the feed 
line. Fig. 5 shows the results. 
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Fig. 5. 85.2' Feedline Test No. 5. 

Test No. 6 was with the transmitter (300 
watts CW) and antenna coupler connected. 
There was no trouble in loading and no 
trouble in balancing the coupler to obtain an 
swr of 1 to 1 ratio. 

The results on the air were interesting. 
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5/9+ reports to the Eastern half of the 
U. S. A., 5/8 reports to Germany etc. Con¬ 
clusion: The results shown above are not 
precise, nor can they be expected to be 
precise. There are too many unknown fac¬ 
tors entering the electrical picture, such as 
those which required a shortening of the 
feed line, in this example, to somewhat less 
than a half wave length. But the bridge 
showed us the overall picture and suggested 
what was required to be done. The on-the-air 
results show that it was giving us a good 
picture and a result that was very satis¬ 
factory for my friend’s needs. 

Why not construct an rf bridge and check 
you own antenna system? I suggest it will 
pay off and be very informative to you, 
showing you what your antenna system 
looks like electrically and what to do to 
bring your whole system to the resonant 
frequency you wish to obtain. . .. VE3CEA 
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Hg. 2. Using the ever popular "Gamma 
Match." 


140 picofarad capacitor was dug out of the 
“junk box” and inserted in the coax center 
conductor line...going to the tap on the coil 
as in Fig. 3. 


RG 58 COAX 




43 TURN 
CENTER COIL 
DRIVEN 
ELEMENT 
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DIRECTOR 
REF ONLY 


Fig. 3. Adding capacitor for best match. 


Short Cut to Matching 

Tn building an inexpensive, short space, 
two element beam for twenty meters, con¬ 
siderable difficulty was met in obtaining an 
acceptable match from the feed line (RG-58) 
to the center coil of the driven element (link 
coupling method...ref. Radio Amateur Hand¬ 
book, three element beam for twenty meters). 
The initial set-up is shown in Fig. 1. 


RG58 FEED 

i 

LINK COUPLE 


DRIVER 
43 TURNS 


DIRECTOR 
42 TURNS 


Fig. 1. Link coupling as in the original setup. 


After initial tweaking, the best VSWR ob¬ 
tained was a disappointing 3:1. Varying fac¬ 
tors such as changing the number of turns, 
spacing of turns and antenna height resulted 
only in increasing the VSWR. 

Further thought and many aggravating 
trips up and down the ladder resulted in a de¬ 
cision to use an old approach to the problem 
by going to the “Gamma Match” method in 
Fig. 2. 

The Gamma match was accomplished by: 

1. Tying the shield of the RG-58 coax to the 
center turn #21 of the 43 turn center coil of 
the driven element and, 

2. Connecting the coax center conductor to 
the 31st turn on the coil. This gave a starting 
point of 5:1 VSWR. 

With a little hint from the handbook, a 


The capacitor was set at several different 
positions and minimum of 3:1 was obtained 
at a max capacity setting. This appeared to 
be little headway for all the trouble, but past 
experience pointed to the possibility that the 
antenna height was a remaining variable not 
yet changed. A little experimentation with 
antenna height (more trips to roof) showed 
best results with it raised just five feet. 

A check of the VSWR bridge showed a 
rewarding 1.5:1 for all our efforts to obtain 
a match. 

Bernard Oliver, K6CZJ 


DX QUIZ 

OK, you DX’ers, how are you on pre¬ 
fixes? Score five points for each correct pre¬ 
fix. We are in Africa this trip. 


Congo 

Republic of 

Republic 

Guinea 

Republic of the 

Uganda 

Congo 

Rwanda 

Mali . 

Niger 

Central African 

Tanzania 

Republic . 

Gabon 

Senegal . 

Spanish 

Cabin di . 

Guinea 

Fernando 

Mauritania 

Poo 

Lesotho 

Zanzibar . 

Mozambique 

Chad . 

Botswana 


You’ll find the answers on page 50 No 
fair peeking until you’ve committed your¬ 
self to good guesses. 
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Two on Top 


Peter A. Lovelock, W6AJZ 

235 Montana Avenue 

Santa Monica, California 90403 


Those of us restricted to using top-loaded 
verticals on 75-80 meters for fixed station 
operation, are apt to regret the narrow band¬ 
width inherent in this type of antenna. So it 
was with my Hustler 4-BTV, which performs 
fine over as much as 1 50 kHz in any selected 
part of the band, but limited my operation 
to either SSB or CW for a given adjustment. 
Since I like to work 80 meter CW DX and 
also ragchew on 75 meter SSB, there just had 
to be a better solution than lowering and 
raising the antenna each time I got a yen for 
the alternate mode of operation. 

There was, and it was as simple as instal¬ 
ling two top-loading coils-in my case the 
Hustler type RM-75. 

This was accomplished by fabricating a 
suitable mounting bracket out of r’x'A” 
aluminum stock, as shown in the figure. The 
two “ears,” 45 degrees to the center mount¬ 
ing surface, permit the two coils to be moun¬ 
ted physically 90 degrees to each other, min¬ 
imizing intercoupling. The bracket is moun¬ 
ted by the center hole to the 3/8”-24 stud 
atop the 4-BTV, on which a single RM-75 
loading coil is normally attached. The stud 


1 



toi' il l* 

Fig. 1. The mounting bracket for two RM-75 
loading coils. 



View of the antenna in use. 


being only about *4” long required filing 
down the bracket thickness to 1/8” at the 
mounting point, in order to secure the brack¬ 
et with a 3/8-24 nut. l”xl/8” stock is also 
available, but it was felt this would be a bit 
flimsy, causing the “ears” to flap in a stiff 
breeze, with detrimental affects on resonance 
and loading. Anyway, both kinds of stock 
are to be found in the “Do It Yourself” al¬ 
uminum rack in well equipped hardware 
stores. The coils are attached with 3/8-24x>/2” 
bolts using washers, plus a split lock-washer 
to take up the extra bolt length and ensure 
that the coils won’t come loose. 

The pictures show the finished product. 
One coil is resonated by it’s whiplet to 3900 
kHz and the other to 3550 kHz. The anten¬ 
na resonates and loads with low SWR at both 
frequencies with no interaction between the 
coils, and 1 can now enjoy operation on my 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 


- 6 THRU 160 METERS - FEEDS 2nd RECEIVER 

Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. Amateur Net. $59.95 

■ A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mutmg it. AMECO 

DIVISION OF AEROTRON, INC. ■ P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 


Mounting details showing the two ears. 

two favorite sections of the band without 
roof-climbing. The assembly easily withstood 
recent 55 mph wind gusts. 

Of course, this principle can be applied to 
any similarly top loaded vertical, with a suit¬ 
ably made bracket. Hmmm! If I made a 
bracket with ears parallel to the mast, I could 
mount more than two coils, horizontally, 
and 90 degrees to each other, giving me addi¬ 
tional band coverage. Who is going to be first 
on their block to have “four on top?” or 
even five? ...W6AJZ 
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Measuring Antenna Gain 


John J. Schultz, W2EEY/1 
40 Rossie Street 
Mystic, Conn. 06355 


Some basic methods are described for 
measuring antenna gain using a reference gain 
antenna as well as methods that can be used 
when a reference antenna is not available. 
Even for those who do not plan to use the 
methods described, reading and understand¬ 
ing them will provide a better insight into the 
meaning of an antenna gain figure. If one 
likes to experiment with antennas, either 
building arrays or experimenting with new 
forms, a continuing problem is how to mea¬ 
sure the gain of an antenna. Of course, the 
proof of any antenna will always remain in 
how it performs in actual operation. Also, 
gain is just a number and by itself doesn’t 
convey any information about the overall ra¬ 
diation pattern (except to say that it is formed 
in some directive manner). Nonetheless, it is 
often handy to be able to talk about some 
gain figure for an antenna. 

One can estimate gain by using a new an¬ 
tenna in the same mounting position as an an¬ 
tenna of known gain and comparing many 
signal reports, switching back and forth be¬ 
tween the two antennas, to obtain some 
reasonably meaningful gain figure for the new 
antenna. The procedure can be rather tedi¬ 
ous, however. This article describes various 
ways by which the gain of an antenna can 
be more accurately measured, whether one 
has an antenna of known gain available or 
not. Because of physical restraints and the 
interference produced by atmospheric noise, 
the described methods work best with VHF 
antennas. However, with care, the methods 
can be used with well elevated high-frequency 
antennas. Another way to check the gain 
capabilities of a proposed high-frequency an¬ 
tenna design would be to first construct a 
scaled VHF model of the antenna. Such a 
model is also very useful to study the impe¬ 
dance and matching conditions necessary for 
best antenna performance. 

Basic Method 

Fig. 1 illustrates the basic equipment setup 
which is necessary to measure antenna gain. 



Fig. 1. Basic free-space transmission form¬ 
ula between antennas. Antennas are in the 
same plane and the transmission line between 
the equipments and antennas have negligible 
loss. Loss, if present, can be included as a 
scaling factor (i.e. a total line loss of 2.5 db 
will reduce the power received by a factor of 
.55). 

The gain of the antennas and the power 
transmitted and received are related by the 
standard transmission equation: 

^transmitted/^received=GjG r (X/4 tt D)~ 

G t and G r are the numerical values of the 
gain of the transmitting and receiving anten¬ 
na, respectively. The term in parenthesis is 
simply a constant. X is the operating frequen¬ 
cy expressed in meters and D is the distance 
between the antennas also expressed in met¬ 
ers. 

The above equation is true so long as the 
antennas operate with essentially plane wave- 
fronts. That is, if the antennas are too close 
there will be an appreciable phase difference 
between the signal which one antenna receives 
from the center and the edges of the other 
antenna. So, for good measurements, D in 
the above equation should at least be equal 
to about 2L 2 /X. L is the longest lineal length 
of the antennas being used and X is the oper¬ 
ating frequency. For instance, if an antenna 
were to be tested on 2 meters which had a 
maximum length of 3 meters, or about 10 
feet, the test antennas would have to be sep¬ 
arated by at least 9 meters, or about 30 feet. 
Generally, there is no difficulty in meeting 
the separation requirements unless one is 
dealing with very large antennas at very low 
frequencies. 

The necessary power measurements can be 
accomplished in several ways. A wattmeter 
can be used in the transmitting antenna's 
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transmission line or the rf voltage across the 
line measured and the power calculated. The 
line itself should be operating as close to a 
1:1 swr ratio as possible. The receiving an¬ 
tenna power can be measured in essentially 
the same manner or if the gain of the receiver 
is accurately known, it can act as a power in¬ 
dicating device. Again, the impedances be¬ 
tween the antenna, transmission line and re¬ 
ceiver input must be correctly matched. Still 
another method is possible if only the power 
output of the transmitter can be measured. 
The transmitting power is adjusted for some 
convenient reference level on the receiver 
(receiver avc is off). The receiver “S” meter, 
if it is the type that functions with the avc 
disabled, or an audio output meter, if the 
transmitter is tone modulated, can be used. 
The transmitter is then connected to the re¬ 
ceiver and its output level slowly increased 
(using an attenuator network or by varying 
an operating voltage which controls the out¬ 
put power) until the same reference level is 
obtained. The power level required will be 
the same as the received power. 

If one operates only on a specific VHF 
band and wishes to construct a sort of “in¬ 
stant reading” gain meter, this can be done by 
using a dipole as the receiving antenna and 
placing an rf rectifier circuit and meter dir¬ 
ectly at its terminals. As long as the distance 
between the transmitting antenna and the re¬ 
ceiving reference antenna is kept constant and 
as long as the input power to the transmitting 
antenna (of unknown gain) is always the 
same, the meter can be calibrated directly in 
terms of antenna gain. It is only necessary to 
use several antennas at the transmitting end 
of known gain first in order to establish the 
calibration of the receiving antenna “gain” 
meter. Such a device can be a great deal of 
fun and use during competitions at field days, 
etc. for the best antenna designs. Aside from 
the distance and power considerations men¬ 
tioned, however, the only requirement for 
the FD “wonder” antennas tested is that they 
be capable of producing near unity swr in the 
transmission line to the transmitter. Unless 
this condition is met, the “gain” meter read¬ 
ings will not be valid in either an absolute or 
comparative sense. The basis for the calibra¬ 
tion of such a meter should become clearer 
from the following test situations. 

Gain Using a Standard Reference Antenna 

If one has constructed an antenna of 
known directivity gain and wishes to deter¬ 
mine the gain of an untried antenna design, 
the setup of Fig. I can be used. The trans¬ 


mitter output power and received power are 
measured and the gain is calculated from the 
formula previously given, knowing the anten¬ 
na separation and the operating frequency 
(using the untried antenna as either the trans¬ 
mitting or receiving antenna). For instance, 
if the reference antenna used is considered 
to have a gain of 1(0 db), the original form¬ 
ula can simply be restated as: 

G=(47T D/A)2 Preceived/^transmitted 
Thus, if an antenna were tried on 2 meters 
at a distance of 10 meters and the power 
received were 1/10 of a watt fora 10 watt 
transmitter output, the gain would be: 

G = (4tt 10/2) 2 1/10 = 36 = 15.5 db 

1/10 

This gain is in reference to the gain of the re¬ 
ference antenna (a (4A dipole, for instance). 

In practice, however when one can move 
the antennas under test about easily, a much 
more simplified procedure is possible. The 
transmitter is connected to some available 
antenna. At a reasonable distance away, the 
standard or reference antenna is connected to 
a receiver. The transmitter power output and 
receiver gain are adjusted to produce some 
convenient reference level. The transmitter 
power output is noted. Then, the antenna 
under test is substituted for the reference an¬ 
tenna. The transmitter power output is re¬ 
adjusted to produce the same reference read¬ 
ing on the receiver. If the test antenna re¬ 
quired only 1 watt of transmitter power to 
produce the same receiver reference level as 
when 10 watts were used with the reference 
antenna, the gain of the test antenna is simp¬ 
ly 10 4-1 or 10, which also happens to be 10 
db. Remember that the numerical power 
ratio must be converted using a db power 
curve for db gain expression. Again, the an¬ 
tenna gains obtained by this method will all 
be referenced to the assumed unity gain 
(0 db) of the reference antenna. 

Gain of Two Identical Test Antennas 

Suppose that one had two identical anten¬ 
nas and did not know the gain of either nor 
had any reference antenna of known gain 
available. Surprisingly enough, the gain of 
the test antenna design can still be easily 
found. If the gain of both antennas in the 
test setup shown in Fig. 1 is the same, the 
original gain formula is re-arranged in the 
form: 

G=47r D/A ^received/^transmitted 
The received power and transmitted power 
can be measured with some specific antenna 
separation and the formula will yield the gain 
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of either antenna (as a numerical value, not 
in db). If the received power cannot be meas¬ 
ured directly, the receiver can be used just to 
establish a reference level and the transmitter 
connected alternatively to one of the test 
antennas and then directly to the receiver to 
establish a power ratio that can be used in 
the formula. 

The gain figure obtained from this proce¬ 
dure is mathematically related to a so-called 
isotropic antenna which radiates equally in 
all directions. A ‘/iX dipole antenna when 
used with this procedure should show a gain 
of slightly over 2 db—since it does concentrate 
its radiation broadside to the line of the an¬ 
tenna. Thus, if more complicated antennas 
are checked by this method the gain figure 
obtained must be reduced by 2 db if a com¬ 
parison is desired with other antenna gain 
figures which use a dipole as a reference. 

This procedure is frequently used to estab¬ 
lish the gain of reference or standard antennas 
against which test antennas can be compared. 
Gain of Three Different Test Antennas 

Suppose that one had a group of three 
antennas none of which appear to have the 
same gain and no reference gain antenna is 
available to compare them against. By a vari¬ 
ation of the previous procedure, the gain of 
all three antennas can still be established. 

The antennas are arranged as shown in 
Fig. 2. The distances between them need not 
be equal but is assumed so to simplify this 
description. Using the basic transmission 
formula and when station 1 transmitts, the 
following formulas are obtained, each of 
which produces a simple number when the 
measured values are inserted. 

Gi G 2 = (4tt D/X)2 P rec. 2/ P trans. 1 = A 
G, G 3 =(4tt D/X) 2 P rec. 3/ p trans. 1 = B 
Next station 2 transmits and the following re¬ 
lationship is determined: 

G 2 G 3 = (4tt D/X) 2 P rec. 3/ P trans. 2 = C 

Since three constants and three interrela¬ 
ted gains are concerned, the gain of each an¬ 
tenna can be found: 

Gj= AB/C G 2 = AC/B G 3 = BC/A 

Again, the gains will be in numerical form 
and must be converted to db values. Also, 
the gains will be referenced to a theoretical 
isotropic antenna and must be reduced by 2 
db for comparison to gains related to a V 2 X 
dipole. 

Precautions 

The basic transmission formula used actu¬ 
ally derives from optic equations, although it 
is the standard radio transmission formula. It 



Fig. 2. As described in the text, the gain of 
three dissimilar antennas may each be found 
although the gain of none of the antennas is 
known. D, distance between antennas, need 
not be equal. The only requirement is that 
all the antennas have the same polarization. 

does not take into account any other signals 
being present except the transmitted one in 
space. At high enough frequencies, this con¬ 
dition is reached with radio transmissions but 
at lower frequencies an antenna will receive 
noise signals as well as the desired signal. 
Therefore, allowance must be made, if possi¬ 
ble, for the error caused by noise reception. 
If the received power levels are high compared 
to the received noise level, the noise effect 
may not be significant. At great distances 
and with low power levels meaningful results 
cannot be obtained. 

Some other general precautions are: 

1. Both antennas must be oriented for maxi¬ 
mum signal before measurements are made. 
It can happen that maximum radiation does 
not coincide with the geometric center of an 
antenna. 

2. The formula is based on line-of-sight 
transmission. Reflections, including those 
from inadequate antenna height, should be 
avoided. 

3. The antennas must be separated sufficient¬ 
ly to produce a plane wave. 

4. Correct impedance matches must exist 
throughout the transmitting and receiving 
terminals. 

5. If the receiver is used as a power level in¬ 
dicating device, its gain must be reasonably 
stable or should be frequently checked. It 
must be operated in its linear range without 
overloading and with its avc off. 

The use of a low power transmitter whose 
power output can be readily varied was as- 
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sumed. A signal generator of sufficient out¬ 
put power can also be used. If one uses a 
method such that connection of the trans¬ 
mitter to the receiver for reference level set¬ 
ting is not necessary, a transmitter of fixed 
power output of any level can be used. 
Summary 

When commercial laboratories make gain 
measurements using some of the methods des¬ 
cribed they take elaborate precautions to av¬ 
oid effects that will alter true gain readings. 
However, even with simple equipment-even 
the regular station transmitter and receiver in 
many cases-meaningful results can be ob¬ 
tained. 

Even if one does not measure the gain of 
any antennas, the material in this article 
should give a better insight to many ama¬ 
teurs as to how the gain figure for an antenna 
is determined. Particularly, it should clarify 
how antenna gain is always related to some 
reference. Thus, unless one knows the ref¬ 
erence, one can easily read good-sounding 
but not really useful gain figures for some an¬ 
tennas. 

Finally, it should be appreciated that gain 
is only a numeric and not the only meaning¬ 
ful characteristic of an antenna, although too 
to gain figures. Other factors such as the 
vertical and horizontal radiation pattern 
forms, front-to-back ratio, impedance, band¬ 
width, etc. are just as important and, indeed, 
in some applications more significant for best 
communication than gain. ...W2EEY/1 
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Fig. 1. A different TR Switch. 


A Different TR Switch 

The TR Switch described in May 1963 73 
Magazine on pages 12 and 14 has undergone 
a metamorphosis or change for the better. 
While in some areas of the country the 
grounded grid configuration will function 
well, it behooves the amateur in a metropol¬ 
itan area, especially where there are several 
marine, coastal, point to point commercial 
stations operating, to use a different circuit. 
The rf chokes, especially the one in the cath¬ 
ode of the grounded grid tubes, have a self 
resonant frequency and lo and behold, com¬ 
mercial stations can be heard in the back¬ 
ground. Weakly, but still there. No amount 
of decoupling will eliminate them. Different 
values of chokes can be used, but then a sac¬ 
rifice in gain on the amateur frequencies re¬ 
sults. 

The most satisfactory circuitry tried to 
date uses a cascode rf stage lightly coupled 


to the transmission line, and a cathode follow¬ 
er output to match the receiver input imped¬ 
ance. A tube rectifier is used as an rf rectifier 
to provide dc voltage bias on transmit times. 
There is no time constant—it is instantaneous, 
for CW, in order for fast break-in. When using 
SSB, the bias holds long enough between syl¬ 
lables so that the receiver stays blocked as 
long as you keep talking. When receiving, 
the rectifier has no effect, unless a kw station 
next door fires up. In that case, he will create 
enough bias in the TR switch to prevent over¬ 
load of the set. It will lower the gain of your 
receiver, but without this effect, you would 
have another kind of trouble. You would 
probably go to the other end of the band or 
change bands. It will be apparent to the ex¬ 
perienced constructor that this unit can be 
used as a tuneable preselector merely by sub¬ 
stituting the 1 mh L2 rf choke with suitable 
tuned circuitry. M. C. Smith, W6GMC 
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QRP - A New World to Conquer 


Amateur radio has been getting more ex¬ 
pensive and more complicated for those in¬ 
terested in building their own gear. It may 
come as a surprise to discover there are some 
hams who are finding ham radio simpler and 
more challenging. These unusual hams are the 
QRP operators, trying to use lower and lower 
powers to cover greater and greater ranges. 
For the QRP’ers a single transistor rates as a 
powerful transmitter, and communications 
may be maintained at power input levels so 
low they are hard to measure. Could you use 
your signal generator for a transmitter? If it 
is stable enough, yes! But it would be too 
complicated for a really convenient QRP rig. 

QRP achievements are a real eye-opener. 
See Fig. 1. Powers much less than typical 
flashlight levels can achieve communication 
over hundreds or thousands of miles. Trans¬ 
mitter cost is small; there are no high voltages, 
and antenna systems typically range from 
Joysticks to carefully installed dipoles. The 
emphasis is on operating skill and on pa¬ 
tience which gets you on the right frequency 
at the right time. At QRP levels you do not 
blast the opposition, you wait until he fades 
or quits. Or you learn to hear through him, 
and somewhere in there you become a real 
radio operator. In the QRP world the quality 
of the man is more important than the qual¬ 
ity of the rig. The emphasis is on operating 
skill and patience. That is a refreshing change 
and this new perspective has proven reliably 
popular. 

Freq. Mw Range Mi./ 

QSO Time MHz Input Miles W. eq. 


W8UUJ/6, Cal. 
WB2GFQ, N.J. 
W70E, Wash. 
WA9DEU, III. 
WA8JXQ, Ohio 


4 pm 7.015 33 
12 pm 7.142 50 
9 am 7.015 100 

7 pm 7.015 500 

8 pm 7.142 500 


273 8,200 

2565 51,300 
680 6,800 
1840 3,680 

2110 4,220 


All QSO's by calling CQ. None were arranged. 

Fig. 1. Log excerpts. Every one of these 
contacts is above the basic 1,000 miles per 
watt achievement that gets you going in 
QRP. 

A world-wide organization of QRP’ers has 
developed. Membership is about 3,000 radio 
amateurs, living in 50 countries. It may be 
these people are the very best radio opera- 


Arthur Child, W6TYP 
1485 Pine Street #407 

San Francisco, Cal. 94109 


tors in the world, since they routinely try to 
achieve effective communication at power 
levels comparable to the unwanted emissions 
from much amateur gear and far below that 
from some commercial broadcast transmitters 
And, they succeed, setting records of thou¬ 
sands of miles on milliwatts of power. For 
instance, you can talk from San Francisco. 
California to South River, New Jersey, on 50 
milliwatts input. It’s an established record 

Art Child, W6TYP, writes he has beett try¬ 
ing to make contact with QRP’ers in Japan 
and ZL land. Some entries from his log ap¬ 
pear in Fig. 1. Previous results indicate he’ll 
succeed since he is using his big rig for this 
project. It runs 500 milliwatts. Some other 
of Art’s achievements are a 2'A mile QSO on 
12 microwatts for 200,000 miles per watt apd 
a 354 mile QSO on 354 microwatts for one 
million miles per watt. 

QRP Recipe 

Interested? Find a good receiver, or make 
up something from scratch. A good possibi¬ 
lity appears in the 3-tube superhet described 
in the October 1968 issue of 73 Magazine. 
Perhaps you could do something with the 
regenerative detector circuit appearing in the 
same issue. And while you’re working over 
the receiver problem (which will probably 
cost more than anything else) get a letter off 
to the QRP Club’s corresponding secretary 
for additional information on activities and 
memberships. That goes to F. Behrman, 
K7LNS, 3425 S.F.. King Road, Milwaukee. 
Oregon. 

Next step is a good antenna. There is plen¬ 
ty of information around about antenna des¬ 
ign and construction, and QRP work simply 
makes quality more emphatically necessary. 
The difference from a normal antenna will ap¬ 
pear in quality, rather than expense, and this 
is largely a matter of care and workmanship. 
Installing and tuning a really effective anten¬ 
na will require some test gear, and recent 
issues of 73 Magazine can offer material to 
help you out. A simple antenna bridge may 
do more for you than an swr meter, since you 
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may not have enough rf available to energize 
the meter. For many ideas see 73’s special 
Antenna issue, May 1968. 

As you get this set up you can think about 
your transmitter. Crystal control is preferred, 
so that once other QRP’ers know where your 
signal typically appears on their receiver dials, 
there will not be tuning questions with very 
weak signals. And you will appreciate the 
same reliability in their signals. On 40 met¬ 
ers the best frequencies are 7.015 or 7.142 
MHz. 

A typical circuit appears in Fig. 2. Few 
components could be pared out of this one. 
You will want to do some experimenting with 
this circuit, so start with a good high-frequen¬ 
cy silicon or germanium transistor, use IK 
ohms in the emitter circuit, and try 82K ohms 
in the base circuit. Place an mF as emitter 
by-pass, and a few picofarads in the base cir¬ 
cuit to control feedback. C3 and LI are tuned 
to tlte operating frequency and if LI is a 
piece of Airdux, the antenna tap is easily 
moved up or down. Start with the tap close 
to ground, since antenna loading reduces rf 
available for feedback and at some point will 
cause poor keying. Listen to the signal on 
your receiver. 



Fig. 2. This could be the simplest transmit¬ 
ter circuit ever published in 73 Magazine. 
Inexpensive, too. The "Joystick" antenna 
is in the same room, eliminating coupler, 
transmission line, etc., and tapping up the 
coil increases loading. When you can get 
out with this, you are learning to be a really 
good operator. 

International’s printed-circuit crystal os¬ 
cillator can also do a nice job as a transmitter. 
The printed-circuit construction is very neat, 
and the kit sets you back $2.35 postpaid. 
See October issue of 73 again, page 5. The 
crystal runs another S3.75, specify the fre¬ 
quency. And another dollar should get the 
rf well started toward the antenna. 

Finishing up the rig, you put a TR switch 
in the antenna system somewhere and you 
are in business. The transmitter frequency is 
located during tests by tuning the receiver to 
pick up the transmitter you don’t do this 


with a kilowatt! with key down. The receiver 
would probably not be harmed if you fed the 
transmitter’s entire output into its front 
end and in some station setups you might 
have a little difficulty finding the transmitter 
signal, but a clip lead will help you out. Bet¬ 
ter be careful on principle, though, if your 
receiver has a solid-state front end. 

Finally, start calling. It will take patience. 
After all, the air is full of high-power opera¬ 
tors, some of whom tend to ignore signals 
under S9 or so. Yours will be one of these. 

Soon you will learn to operate odd hours. 
Perhaps the honorable art of ragchewing will 
appeal to you, again. And you will wake up 
sometimes in the middle of the night think¬ 
ing about a QSO, and why not? You are 
likely to become an early bird, early to bed 
and early to rise. This is said to offer valuable 
benefits unrelated to ham radio, and it also 
gives you a fantastically quiet band to operate 
in. The signals seem to sound different at 
this time of day, just before the sun is coming 
up. It is an experience you shouldn’t miss. 
QRP Performance and Records 

Communications at QRP show a very 
strong dependence upon propagation condi¬ 
tions. On 40 meters, for instance, the best 
results are achieved late at night, as you might 
expect. But at QRP you cannot ignore the 
facts and vagaries of propagation conditions. 
They just jump right out at you, and you 
will soon become interested in the fluctuat¬ 
ing conditions of the ham bands. 

Once contact is made at, say, high power 
of 500 milliwatts then you can start rag- 
chewing. QRP contacts, unlike DX contacts, 
may go on for extended periods as you and 
your contact crank down the power again and 
again, trying to achieve effective communica¬ 
tion with the smallest transmitter power in¬ 
put. 

When your log shows you can get a 1,000 
miles per watt certificate from the QRP Club 
you are starting to achieve results. But the 
records are very much better than that, and 
recent work includes contacts on 40 meters 
ranging from 325 miles at noon to 2565 miles 
at 11:00 p.m., local time. On 50 milliwatts. 
That’s better than 50,000 miles per watt. One 
million miles per watt is possible and has been 
achieved. Such records are unusual and defin¬ 
itely worth working for. Aside from the fact 
they offer an interesting challenge of the very 
best kind, you are sure to meet unusual and 
interesting people along the way. Don’t miss 
the opportunity to enjoy QRP operation. 

...W6TYP 
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The Galaxy 

GT- 550 Transceiver 



A decade or so ago transceivers came into 
being primarily for mobile application. Al¬ 
most as an afterthought manufacturers made 
available AC power supplies for alternate fix¬ 
ed station use. Subsequent trends have caus¬ 
ed transceivers to evolve in complexity (and 
size) to become complete, single package sta¬ 
tions: some with an array of controls calcul¬ 
ated to send a computer programmer into 
frenzied rapture. But have you ever tried to 
fit one of these integrated jobs under the dash 
of a Mustang? Or juggle a bank of knobs nev¬ 
er designed for compatible freeway opera¬ 
tion? 

When Galaxy Electronics introduced their 
model III and V transceivers, it was obvious 
they had the mobile ham in mind as evidenced 
by functionally located controls, a tuning dial 
on the left side for optimum driver manipu¬ 
lation, and dimensions ideally suited to under¬ 
dash installation. And a lot of fellows dis¬ 
covered that, with an outstanding receiver 
circuit and 300 watts PEP input, the Galaxys 
did an excellent job in the shack. Their fea¬ 
therweight and easy mobile mount made dual 
usage a snap. 

The model V Mk 2, besides increasing in¬ 
put to 400 watts PEP, also added features 
for the CW operator such as sidetone, and 
plug-in options for semi-break in and a 300 
Hz receiver filter. The V Mk 3 incorporated 
final tubes capable of 500 watts PEP. 

Galaxy also developed a line of accessor¬ 
ies for full fixed station flexibility with their 


Peter A. Lovelock, W6AJZ 

235 Montana Avenue 

Santa Monica, California 90403 


transceivers, while retaining the inherent sim¬ 
plicity. desirable for mobiling. in the basic 
transceiver. This also permitted the buyer the 
choice of paying only for those features re¬ 
quired for his particular mode of operation. 

Having used a Galaxy V Mk 2. shared mo¬ 
bile and fixed, for a couple of years. I could 
testify to its performance, stability and rug¬ 
ged construction on the highway, while 10<S 
countries and a lot of good CW work with an 
apartment trap vertical left little to be desired 
at home. With this experience, it was diffi¬ 
cult to conceive that much room was left for 
improvement...that was. until at the recent 
SAROCconvention. 1 witnessed the unveiline 
of the Galaxy GT-550. 

Gone was the lormcr. somewhat austere, 
front panel to be replaced with contempor¬ 
ary styling guaranteed to gain living-room ac- 
eaptance from the most discriminating XYL 
( mine). While keeping the same well-arranged 
controls, now with skirted knobs, a new sin¬ 
gle-scale. 500 kllz dial eliminates the second 
scale that formerly reversed frequency direc¬ 
tion for tuning 20 meters. Now CW and 
phone segments have the same dial relation¬ 
ship on all bands a pleasure for CW DX band- 
hoppers like me. The familiar two-speed 
tuning knob is supplanted by a massive. 2' T 
diameter, single speed knob with plastic in¬ 
sert finger spinner. The spinner permits 
traversing the entire 500 kHz range quicker, 
and more easily than the wrist switching ac¬ 
tion required with the old two speed control. 
The 72:1 ratio tuning is velvet smooth and the 
kingsize knob gives finger-tip precision with 
no discernable backlash, even when using my 
narrow bandwidth CW filter. 

Black on white tuning and S-rneter dials, 
indirectly lighted behind rectangular wind¬ 
ows. make for easy reading and enhance the 
new styling. 

A study of the schematic proved that the 
GT-550 is based upon the tried and true cir- 
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cuitry developed through the earlier Galaxy 
series, with numerous significant improve¬ 
ments. The new parallel 6LB6 finals, together 
with a redesigned driver stage, provide im¬ 
proved linearity and ALC action for 550 watts 
PEP input. On CW the final operates at 360 
watts input with reduced screen voltage for 
maximum tube life. As in previous Galaxys, 
the TUNE mode may also be used for CW op¬ 
eration, with input power continuously var¬ 
iable by the MIC/DRIVE control, from a frac¬ 
tion of 1 watt up to 250 watts. 

Many circuit changes noted indicate con¬ 
tinuing effort for peak performance in both 
receive and transmit modes. The already 
sensitive receiver circuit has been made even 
more so on the GT-550, as is particularly ap¬ 
parent on the ten meter band. This is where 
so many receivers show a drop-off in perform¬ 
ance, but the GT-550 S+N/N ratio is extreme¬ 
ly good. An added crystal for vfo hetrodyning 
has eliminated the need for that separate 
scale on 20 meters. Improved high and low 
voltage regulation includes provision for ac¬ 
curately adjusting the regulated 12 vdc used 
for the vfo, and also brought out to a rear 
panel jack for accessory operation. ALC 
control voltage is also brought to a rear jack 
for use with a linear amplifier, and is handy 
for plugging in a vtvm to observe where ale 
action begins relative to plate current peaks 
when setting the MIC gain control. Another 
added jack for the external vfo accessory, 
obviates running coax through a rear panel 
hole to a chassis jack, as in earlier Galaxy 
models. 

Those operators who periodically check 
alignment to maintain top performance, will 
be glad to know that mechanical design of the 
GT-550 has made all alignment procedures 
possible from the chassis topside. No need to 
remove the bottom plate and balance the 
unit precariously on one side. In fact, the 
GT-550 can be completely aligned in its nor¬ 
mal operating position by merely removing 
the top cover. Even RC ‘swamp’ circuits 
required for accurate adjustment of double 
tuned transformers, are built in. Just short¬ 
ing a chassis test point to ground with a screw¬ 
driver swamps one winding while the other 
is being peaked. A vtvm chassis mounted 
test jack aids in alignment. 

The bank of five band-hetrodyning crystals 
are mounted atop the chassis for accessi- 
bility—a convenience for operators wanting to 
substitute crystals for extended 10 meter or 
MARS frequencies. 

The single piece top cover can be lifted 



Interior view of the GT-550 Transceiver. 


off, or slid back on the unit, for easy access 
by removing four screws. New design permits 
removing the final compartment shield with¬ 
out having to take off the bottom plate. The 
same basic dimensional configuration main¬ 
tains the GT-550’s adaptability to mobile or 
fixed installations, and the appearance is 
equally pleasing in both. 

Like its predecessors, the GT-550 comes 
with an individual frequency drift calibra¬ 
tion chart, as measured at the factory prior 
to shipment. Mine indicated a maximum 
warm-up drift of 140 Hz in the first 20 min¬ 
utes, after which stability remained within 
a range of 10 Hz for the 40 minute balance 
of the test period. This degree of stability 
has been borne out in actual operation. 

Checking the actual power output with a 
Waters Dummy Load Wattmeter Model 334, 
the following maximum readings were ob¬ 
tained when loaded according to instructions: 
TUNE mode: 160 watts, CW mode: 280 
watts. 

SSB mode (1 kHz sinewave to MIC input): 
400 watts. 

The GT-550 can be powered either by the 
AC-400, a new heavy duty supply with switch 
selection for 115-230 vac, 50-60 Hz input, 
and solid state rectification; or the G1000DC 
supply for 12 vdc mobile installations. 

All in all, the GT-550 offers a lot of 
transceiver at moderate price. Add plug-in 
options for the CW man, and a line of acces¬ 
sories including plug-in transistorized 25 kHz 
calibrator (for those new band limits); com¬ 
plimentary styled external VFO, 2 kw PEP 
Linear Amp., Hybrid Phone Patch with tape 
recorder facilities, speaker console that ac¬ 
commodates the AC-400 supply, and an RF 
Console that switch selects up to five antennas 
plus dummy load—with built-in forward/re- 
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fleeted wattmeter...and you have building 
blocks for a home station tailored to your 
needs, around a state-of-the-art transceiver 
ideally suited for mobiling. 

Technical Specifications 
Frequency Coverage—3.5-4.0; 7.0-7.5; 14.0- 
14.5; 21.0-21.5; 28.0-28.5; and 28.5-29.0 
MHz with crystals supplied. Additional ten 
meter and MARS frequencies with accessory 
crystals. 

Dial Calibration—5 kHz increments. 500 kHz 
range, with single linear scale-over 12 inches 
of bandspread. 72:1 ratio vernier tuning. 
Operation Modes—Selectable USB-LSB, sup¬ 
pressed carrier. PTT or VOX (with optional 
accessory). Shifted carrier CW, manual or 
semi-break in (with vox accessory). Built 
in sidetone. 

Transmitter—SSB input: 550 watts PEP. CW 
input: 360 watts. Carrier suppression-45 db. 
Unwanted sideband suppression, better than 
-55 db. Antenna load impedance, adjustable 
40-100 ohms. Hi-Z microphone input for 
-50/60 db level. 

Receiver- Sensitivity better than V4 /iV for 
10 db S+N/N ratio. Double action, fast at¬ 
tack delayed release, audio derived age. Nom¬ 
inal 1 watt audio output to 8 ohm external 
speaker. 

General—Crystal lattice filter on transmit 
and receive provides 2.1 kHz selectivity with 
1.8:1 shape factor. Audio response 300-2, 
400 Hz at -6 db points on receive and trans- 


Novice Antenna 

One of the problems the Novice has is the 
antenna. Many times it is a problem because 
of lack of knowledge, space or funds. Here 
is an 80 meter vertical which solves all the 
problems. 

Most of the parts can be scrounged. You 
will need 17 feet 4 inches of Vi" thin wall 
electrical conduit; a 5-foot piece of 2x2 inch 
lumber; a 4-foot length of tubing to use as a 
supporting mast; a coil, and some hardware. 

Bolt the conduit to the 2x2, overlapping 
about 2 feet. The top of the loading coil (in 
this case Illumitronics#2010—#16 wire, 2 Vi" 
diameter, 10 turns per inch) is bolted to the 
conduit and the bottom of the coil is bolted 
to the wood. The supporting mast is then 
bolted to the other end of the 2x2 and sunk 
into the ground. 50 ohm coax is used to feed 
this antenna. The shield of the coax is con¬ 
nected to the mast, and the center conductor 
is temporarily fitted with an alligator clip for 
ease in tapping the coil. 

Using an swr indicator, tap the coil at the 
point where the lowest swr is found. In my 
case, this was about 23 turns. The swr was 
still about 2:1. To bring it down, cut two 
radials (4 wavelength long and connect to the 
point where the coax shield is connected to 
the mast. The radials can be buried. Pruning 
the coax length will also help bring down the 
swr at the transmitter. 


mit. Dimensions approximately 7(4” H x 
11(4" W x 13-3/4” D. Weight approximately 


DX QUIZ . . . Answers 

Here are the answers to the quiz on page 
38 Score five points for each correct answer. 
75f is very good, 90" is unbelievable. 


Congo 


Republic of 


Republic 

TN 

Guinea 

7G1 

Republic of the 


Uganda 

oXo 

Congo 

9Q5 

Rwanda 

9X5 

Mali 

TZ 

Niger 

5U7 

Central African 


Tanzania 

5H3 

Republic 

TL 

Gabon 

TR 

Senegal 

6WS 

Spanish 


Cabindi 

CR6 

Guinea 

EA0 

Fernando 


Mauritania 

5T 

Poo 

EA0 

Lesotho 

7P8 

Zanzibar 

VQ1 

Mozambique 

ZS9 

Chad 

TT 

Botswana 

CR7 



RC 58 tl CilAX 

TO <MTf) 


Fig. 1. Variable is mounted on the VA" TV 
mast. 

Now that you are thoroughly confused, 
look at Fig. 1 and you will see the arrange¬ 
ment. 

Wayne Jinske, WA9SSH 
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Clifford Klinert 
520 Division Street 
National City, Calif. 92050 


The Super SS 

A Rout Life True Adventure Story 


It is Saturday afternoon. I return home 
from work slightly tired, but refreshed in 
the thought of the weekend ahead. It 
doesn't happen often, and I really look for¬ 
ward to a little relaxation with my favorite 
hobby. I feel deep pride to be a member of 
the ARRL, the organization that arranges 
these contests. There is nothing I enjoy 
more than operating my station with the 
best of my speed and skill competing with 
others doing the same. 

To the shack. Check it out. Twenty 
meter beam. Forty meter dipole. 1 turn on 
the transmitter. Oscillator. Drive. Plate 
tuning. 300 mils. Good. I turn on the re¬ 
ceiver. Let’s see who I clobbered. Nobody 
heard me. Good. Coffee. Pencils. Log. 
Paper, ( lock. Check. Let’s go. 

I reach for the receiver dial, the hard 
black knob feels smooth in my fingers. 
Smoothly as velvet the pointer moves up the 
scale. The QRN ebbs and flows like waves 
on the beach, now softly sliding across the 
sand. Up through the noise pops a signal. I 
gently nudge the antenna trimmer until the 
rhythmic beat of a steady fist rings clear as a 
bell. 

CQ SS. It’s a VE. Must turn the rotor. 
Reach for the control. Click-elick-click- 
uummmh. The lights dim. Pidl the leads 
apart. No good. Pull the line cord. 

Slightly despondent, I pace the few 
steps to the door and begin the painful 
ascent up the tower along the wall. With a 
mighty effort I pull myself to the roof. The 
sun is down now and a light mist hangs over 
the city softly filtering the strange glow 
from the mercury vapor lights on the street. 
Above arches the twenty meter beam like a 
parasol with its elements reaching into the 
darkness. Thin wisps of smoke curl from 
the bottom of the rotor, almost masked by 
the veil of the fog. 

Up the tower. Good thing it's strong. 
Welded it myself. Know it’s right. At the 
top. I wrap my legs around the tower and 
grip the boom. Pull. Harder. Gears frozen. 
Pull harder. Crack! Small piece of tower 
hits the roof. Hold tight to boom. Boom 
bending, (’rack again. Here comes the ro¬ 
tator. Metal fatigue. Gotta work on that. 
Falling. Here comes a guy wire. Rotator 
catches. Hanging on. Snap! Cheap guy 


wire. Buy it new next time. Here comes 
top of tower 

Almost gently the top of the tower ro¬ 
tates downward, bending at the center and 
picking up speed. Now, nearing the roof, I 
hold tightly and watch its sickening descent. 
The top of the tower shears off the corner 
of the roof like a knife slicing butter. Now 
I carefully make my way down the remains 
of the tower, nothing but a grotesque tangle 
of twisted metal. 

Wow! Splinters and roofing. Down to 
the ground. Forty meter dipole still OK. 
Shack OK inside. Only slight hole in roof. 
Bandswitch. I call CQ SS. Plate meter pins. 
Lights dim. Final’s shorted. Power switch. 
Reach inside. Pull shielding off finals. It 
hit me. Wall falling away. Floor hits me. 
Everything black. Feel. Hard floor. Still 
alive. Reach for drawer. Flashlight. 

The small sharp beam of the flashlight 
questioningly probes the darkness, tracing a 
cloud of thick grey smoke. I carefully sort 
through the tangle of wires and unplug the 
transmitter. Painfully, I limp outside and re¬ 
cycle the circuit breaker. I force myself 
back and view the damage. The power 
switch is welded on by the high current. 
The silicon diodes, now completely ruined, 
are blisteringly hot. Now the receiver once 
again warms up and returns to life. 

QRN. On my frequency. Now calling 
me. A ZL. Pretty good signal. I grasp the 
receiver with both hands. Wires breaking 
off. Over my head. Heavy. Push hard. 
Across the room. Into the wall. Plaster and 
wood splinters. Wow! Tear up ARRL cer¬ 
tificate. On the floor. 

Once again I make the trip across the 
room. I move more slowly now with the 
seething forces inside me subsiding. I gently 
pull the light switch and close the door. I 
stroll toward the house carefully stepping 
over an object in the path. Some smoke 
still diffuses through the hole in the wall 
into the still purity of the night. The sky is 
now perfectly clear with the stars flashing 
like gold sequins on black velvet. 

Quiet. To the house. Open the door. 
Wife. Still awake waiting. Arms around my 
neck. Soft. She speaks. 

“Have a good contest?” 

Yes. ...WB6BIH 
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A Novel Approach to Feeding 
and Tuning the Three-Band 

VJ. E. Rabenhorst, WA4VWY 
1715 29th Avenue 
Vero Beach, Florida 32960 
Member of the Bar, 

U.S. Supreme Court 



Although I learned two codes at age 13, 
one of 13 children on a farm in Wisconsin, 
and received my discharge from the Signal 
Corps in Washington, D. C., in November 
IS) 12, 1 did not obtain my General license 
until March 1948 and my Class A in March 
1950. 

One day I worked W3JXH in nearby 
Maryland and was invited to drive the few 
miles to see a quad antenna, my first. It 
turned out to be a 10-15 two-element 
all-metal job and only a few feet above 
ground, surrounded by buildings and over¬ 
hanging trees, and enclosed inside a high 
steel fence. The owner claimed fine dx 
contacts. 

1 then went about building a 15-meter 
all-metal quad with both elements grounded 
on the upper boom. Although this quad had 
excellent F'/B ratio, the band remained dead 
for several days, so the 15-meter job was 


taken down and a 20-meter quad of similar 
type built to take its place. It was initially 
fed at only four feet three inches from the 
ground. The first contact was with K3UIG, a 
“Government Employee” nine miles across 
town. The QSL which arrived two days later 
bore the name Barry Goldwater, with a 
beautiful color photo of the Nation’s Capitol 
building. Other contacts were mostly 
beyond the Mississippi River and Central 
America and, when the band was either just 
opening or closing, generally quad-antenna 
stations answered. Diamond-shape quads are 
said to have a lower angle of radiation. 
Before leaving Washington, D. C., I gave this 
quad to W3YAE. 

After arriving in Florida 1 decided to 
experiment with quads of the more conven¬ 
tional square, all wire type. Twelve different 
quads were built and torn down - boom, 
short boom and boomless. No. 13, the 



Nylon cord keeps spacing for 52 ohms impedance when up X/2. 
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present one, a boomless quad, was designed 
by W4TZ, across town, who had two com¬ 
posite aluminum spiders electrically welded, 
one of which was assembled and erected on 
the tower by me (age 76) without any help 
and without use of a safety belt. The 
decision not to use the safety belt loaned by 
W4TZ may sound a bit queer. Some 65 or 
70 years ago a group at a Wisconsin family 
reunion witnessed a dog attempting to scale 
a picket gate, as he had done many times 
before. He caught the ring of his collar on a 
picket and hung there helplessly. Hanging by 
a safety belt, should my foot slip, might 
temporarily knock the breath out of an old 
man! However, I strongly recommend the 
use of safety belt, especially to you younger 
fellows with still many years ahead of you. 

The accompanying photo shows the com¬ 
posite spider to have an aluminum plate at 
the center with eight short aluminum radials 
electrically welded thereto at an angle so 
that the spacing between the 20-meter 
driven element and its reflector is 6 feet 10 
inches, with a corresponding lesser spacing 
for the 15- and 10-meter elements. This 
spacing, with the reflector properly tuned at 
a sufficient height above ground, resulted in 
a unity SWR when fed with RG/8-U or 
RG/58-U. The Quad handbook says that if 
the quad is below a certain height the 
impedance drops to one-half. 

Square quads are normally fed at the 
center of the lower horizontal wire of the 
driven element. Since dipoles fed at the 
center are said to be a reasonably good 
match for 72-ohm feeders, and an inverted 
“V” having a 90-degree angle is said to be a 
good match for 52-ohm RG/8-U, I chose to 
feed my square, boomless quad at one lower 
corner for the following additional reasons: 

1) the feeder may be fastened to the radial, 
thereby lessening sway in wind; 2) no need 
to pull the center of the driven element 
upward, out of shape and out of true with 
the reflector; and 3) it seemed to be more 
convenient to attach the SWR bridge at this 
point during tuning procedure. Believe it or 
not, it worked! 

Fig. 1 shows construction of tuning coil 
at the corresponding (but opposite) corner 
of the reflector. Note the absence of long 
tuning “stubs” in the photo, which not only 
distort the plane at the current node, but 
also tend to affect the adjacent bands. The 
tuning coil was formed by winding antenna 
wire on a 7/8-inch dowel and, when released, 
forms approximately a one-inch diameter 



Fig. 1. Tuning Coil. When SWR bridge ap 
proaches unit, the clip A is removed and 
the short lead soldered to the tui n. A change 
in capacity and configuration of coil might 
affect SWR if the shorted portion of coil 
were to be removed, more so, on 10 meters 
than on 20 and 15. Less turns are needed on 
15 and 10 meters. 

coil. This coil was then spread slightly and 
fastened to the ends of a somewhat shorter, 
thin insulator so that the outer edges of the 
turns are spread sufficiently to permit 
clipping a short piece of wire to a single turn 
without shorting an adjacent turn. Although 
less turns are needed for 20 meters, 1 
started with a 26-turn coil because of 
the length of the insulator on hand and 
made the initial tap at the center turn, 
thereby shorting out one half of the coil. 

Tuning was accomplished with a low 
power SWR bridge at the feed point where it 
could be clearly read at that short distance, 
and at a time when the band appeared to be 
dead or “out” so as to reduce chances of 
interference. Remember, I had no assistance 
and had to ascend and descend the ladder 
and tower (more than once!) to accomplish 
the tuning. A short piece of vinyl from the 
coax had previously been slipped over the 
clip to prevent rf bum when changing taps 
on coil. The coil being at the radial, it was 
easy to steady it during the tuning process 
by grasping the radial with the other hand. It 
was only necessary to go a turn or two either 
side of the original tap to arrive at the 
desired swr. The clip was then removed and 
the wire soldered in place, a 50-foot exten¬ 
sion cord having furnished the required 
power for soldering gun. After removing the 
bridge and replacing it near the rig, it was 
only necessary to make a two-foot change in 
the feeder length to secure a like SWR 
reading of 1 to 1 at that location. 

1 used a 3-cent, home-made balun, fol¬ 
lowing the general instructions for a 1 to 1 
balun in August 1964 QST. The core is 
about 2 inches of ferrite obtained from a 
discarded BC loopstick, and wound with the 
necessary turns of No. 16 copper enamelled 
wire. It is not sealed, but merely taped. 
Weather? Reports from contacts do not 
materially differ, whether during dry 
weather or rain. 

W4TZ uses a common feeder for the 
three bands, and a quarter-wave sleeve balun 
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at each of the respective feed points, and the 
other ends of the quarter wave fastened to 
the common feeder. His watt-meter shows 
remarkably satisfactory swr. 

Incidentally, either bamboo poles or 
fiber-glass radials may be slipped into the 
short, slotted aluminum arms of the spider 
and a non-skid hose clamp secures the radial. 

The width of the tower shown in the 
photo was such that only one foot could be 
placed at a time on any cross-member. The 
other leg and one arm were draped around 
the tower during the erection of the quad, 
and the free hand was used to put the thing 
in place. The necessary tools had previously 
been placed in accessible pockets. The tower 
was not of the tilt type. 

If an old man can assemble, erect and 
tune this boomless three-band quad without 
assistance, you younger fellers should be 
able to obtain similar satisfactory results. 

Recently a station reported an S-8 signal 
off the back of the quad, but 20 over S-9 
from the front. Not bad! 

It is understood that fiber-glass radials 
now come in four-foot sections whose ends 
slip readily into each other, and are mailable 
by parcel post. At this point it may be of 
interest that I and my supervisor inaugurated 
the Parcel Post System in 1913 after trials at 
Chicago, St. Louis and New York to obtain 
size, weight and cost data. 

If and when I can secure an aluminum 
welder (electric), I may be able to furnish 
this composite spider (and radials). That, 
however, was not the intended goal when 
this No. 13 boomless quad was designed. 

Acknowledgement is hereby made to 
W4TZ for his assistance in designing the 
angle of the spider and having the first two 
prototypes made; also to C. D. Bently for 
photograph. 

. ..WA4VWY 

Mosley 80M Dipole Kit 

The DIV-80 Dipole antenna is a complete 
package designed as a regular or inverted vee 
dipole for 80—10M. It is rated at 2 KW 
PEP or 1 KW on AM or CW. The Kit incl¬ 
udes 140’ of Copperweld wire, a Mosley Di¬ 
pole Connector (DPC-1) and two ceramic 
end insulators. The Kit includes simple in¬ 
structions for pruning the antenna to the co- 
rect length for the part of the band in which 
operation is desired. It might be worth a 
mention that many stations using inverted 
vee antennas on 80 meters are working DX 
with ease. 
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To Patch or Not To Patch 


For 20 years, hams have argued about 
phone patches. After a generation of dis¬ 
cussion, the matter is about to be settled. 
The phone patch may become another “stan¬ 
dard” appliance in the ham shack. But not 
without some trials and tribulations. 

The idea of the phone patch is almost as 
old as the radio and the telephone. Military 
services have used “radio-wire integration,” 
and the phone companies have longdistance 
radio links. Telephones in private automo¬ 
biles are obviously phone patches. Amateur 
equipment has included phone patches for 
years, too. A number of respected compan¬ 
ies make them, and articles have appeared 
from time to time in CQ and 73 magazines. 
Why, then, is there so much confusion? The 
problems and arguments start with the “tar¬ 
iffs” filed by the telephone companies. For 
most practical purposes, a tariff can be con¬ 
sidered as a law. Almost every telephone 
book prints a tariff which bothers the ama¬ 
teur with a phone patch-“No equipment, 
apparatus, circuit or device not furnished by 
the telephone company shall be attached to 
or connected with the facilities furnished by 
the telephone company....” The arguments 
caused by this tariff are shown by the atti¬ 
tudes of the amateur radio magazines and the 
ARRL. CQ magazine has continued to print 
phone patch articles. 73 magazine has been 
rejecting articles until a decision is made by 
FCC. And the ARRL has maintained the 
opinion that all phone patches are illegal. 
There is no mention of phone patches in 
“The Radio Amateur's Handbook,” and the 
only mention of telephones warns the ama¬ 
teur to contact the telephone company if 
telephone interference occurs. 

The official attitude of the telephone com¬ 
panies has been that phone patches were not 
legal. As a practical matter, though, “Mother 
Bell” has realized that amateur use of phone 
patches actually increases telephone traffic. 
Of course, there were objections if the ama¬ 
teur tried to connect his own extension 
phone in the shack and to install the wiring 
himself (thus avoiding extension phone char¬ 
ges). Poorly designed or operated patches 
have sometimes (though seldom) brought a 
knock on the door. But as a practical mat- 


Dale E. Coy, W5LHG 

3322 49th Loop 

Sandia Base, New Mexico 87116 

ter, the ham who asks the phone company to 
install an extension phone in the ham shack 
has usually found that the phone installer is 
quite willing to assist in hooking up the 
phone patch. At least, that way, it is done 
correctly. The fact is that hams have rarely 
(if ever) been prosecuted for operating a good 
phone patch. 

The possibility has always existed, though, 
that the amateur might be doing something 
illegal. This possibility has resulted in a 
great reluctance to use phone patches. Some 
recent decisions of the FCC may change the 
tariffs, and could result in expanded use of 
the phone patch. 

The FCC can, if it wishes, review telephone 
company tariffs and set aside those tariffs it 
does not approve. In 1956, the FCC’s 
“Hush-A-Phone” decision caused a clarifica¬ 
tion of tariffs to allow use of devices which 
are not electrically connected to the phone. 
The legal wording of the decision caused 
many lawyers to feel that amateur phone pat¬ 
ches would also be considered legal, although 
they are usually connected to the phone 
lines. After 12 years, in June, 1968, the FCC 
has clarified its position in a decision on the 
“Carterfone” case. The most significant 
portions of the FCC opinion are printed be¬ 
low. 

We hold that the tariff is unreasonable in 
that it prohibits the use of inter-connecting 
devices which do not adversely affect the 
telephone system....Our conclusion here is 
that a customer desiring to use an inter¬ 
connecting device to improve the utility to 
him of both the telephone system and a 
private radio system should be able to do so 
so long as the inter-connection does not ad¬ 
versely affect the telephone company’s op¬ 
erations or the telephone system’s utility 
for others. A Tariff which prevents this is 
unreasonable....We are not holding that the 
telephone companies may not prevent the 
use of devices which actually cause harm or 
that they may not set up reasonable stan¬ 
dards to be met by inter-connection devices. 
These remedies are appropriate. We believe 
they are also adequate to fully protect the 
system. 

The opinion set aside the tariffs prevent¬ 
ing connections to the telephone system, and 
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declared that they “are and have since their 
inception been unreasonable, unlawful, and 
unreasonably discriminatory...” The “Car- 
terfone” decision, then, declares that phone 
patches are (and have always been) legal, if 
they do not harm the telephone equipment. 

This decision, and tariffs effective January 
1, 1969, (more on this later) have caused the 
ARRL to change its mind and allow phone 
patches as “legal” traffic. But, as might be 
expected, the telephone company does not 
appreciate the FCC decision. “Mother Bell” 
will lose a lot of money if customers go else¬ 
where for Teletype interface, facsimile, and 
data transmission equipment. The telephone 
company has appealed the decision—or at 
least a part of it—in a New York appeals 
court. This action is mostly intended to pre¬ 
vent suits by Carter and others, and doesn’t 
appear to be intended to overturn the entire 
FCC decision. 

It seems that AT&T intends to get the 
most mileage from the part of the FCC de¬ 
cision which says “We are not holding that 
the telephone companies may not prevent 
the use of devices which actually cause harm 
or...set up reasonable standards to be met...” 
Under this part of the decision, AT&T could 
file a tariff requiring inspection and approval 
of any connected device (including phone 
patches) by the local telephone company. 
This procedure has been in effect for some 
time to allow customer use of the customer’s 
own telephone instrument as an extension. 
Inspection of the extra or “decorator” 
phones often costs $10 or more. Checking 
a phone patch would probably cost so much, 
or take so much paperwork, that the average 
ham wouldn’t bother. 

The move which prompted ARRL’s accep¬ 
tance of phone patches was the AT&T tariff 
(FCC) Number 263, which was effective Jan¬ 
uary 1, 1969. This tariff has, in turn, been 
“reproduced” by the telephone operating 
companies and filed with state regulating ag¬ 
encies. The provisions quoted below are 
from Mountain States Telephone and Tele¬ 
graph Co. General Exchange Tariff for New 
Mexico, Section 17, Part 12, effective Janu¬ 
ary 6, 1969. The FCC tariff, and other local 
tariffs, are almost identical. 

Connection with customer-provided Equip¬ 
ment and Facilities....Certain customer-pro¬ 
vided voice transmitting and/or receiving 
terminal equipment may be connected to the 
Exchange and Long Distance Message Tele¬ 
communications networks at the regula¬ 
tions, rates, and charges specified herein. 
...May be connected through a Telephone 


Company network control signaling unit at 
the following rates and charges: Connecting 
arrangement, for connection of customer- 
provided voice transmitting and/or receiving 
equipment (including switchhook control 
key), each (QKT) $ .50 monthly. Mainten¬ 
ance service call resulting from customer- 
provided equipment, each S10. 

This “QKT” connecting arrangement is 
rather simple. The “network control signal¬ 
ing unit” is a slightly-modified telephone in¬ 
strument. A special switchhook key is pro¬ 
vided. One of the buttons in the telephone 
cradle may be lifted and locked into place, 
which will cut out the telephone transmitter 
element and switch in a special set of coils 
hooked to the “QKT” jack. 

The Electronic Industries Association has 
called the “network control signaling unit” 
provision of the tariff “common carrier 
featherbedding.” The provision means that 
the customer cannot provide his own means 
of dialing, impedance matching, or answering 
of calls. While this provision will not bother 
most hams, some of us like to provide our 
own dialing arrangements. In addition, no 
matter how good your patch is technically, 
even if it is better than telephone company 
equipment (and many are), the company 
won’t trust it. 

The 50 cent monthly charge seems reason¬ 
able, although it does add up to $6 a year. 
Of course, a one-time installation charge is 
added (about $6.50), as well as the monthly 
cost for the extension phone if the one in the 
shack isn’t the only one in the house. 

The “maintenance service call” provision 
of the tariff means that any trouble caused 
by your phone patch will cost you $10. If 
you complain about your telephone service, 
and the cause is really your patch, it’s your 
$10. If it’s the fault of the telephone comp¬ 
any, there is no charge. And, of course, if 
your patch causes problems which bring an 
unasked-for knock at the door, this will also 
cost you. 

The “QKT” jack provides access to a 900- 
ohm matching coil within the telephone. For 
phone-patch purposes, you can treat this just 
like a telephone line, except that you cannot 
use it for dialing, and you cannot “answer” 
or “hang up” using this line. The 900-ohm 
figure probably comes as a surprise to you, 
as it did to me. For years, we have been 
thinking that line impedance was 600 ohms, 
and carefully designing our patches to work 
into that figure. The old, open-wire telephone 
lines were 600 ohms. It came as a great 
shock to me to learn that almost every sub- 
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scriber line in the United States now has a 
nominal 900-ohm impedance. This fact will 
probably be a surprise to most phone patch 
manufacturers, also. However, the 600-ohm 
equipment has worked well in the past. 

There are other restrictions on what you 
can feed to the jack supplied by the telephone 
company. 

...Power of the signal at the central office 
(must) not exceed 12 db below 1 milliwatt 
averaged over any 3 second interval....The 
power of the signal which may be applied by 
the customer-provided equipment to the 
Telephone Company interface located on the 
customer's premises will be specified for each 
type of connecting arrangement but in no 
case shall it exceed one milliwatt. 

In other words, you are not allowed to 
over-drive the telephone company lines. This 
is a reasonable provision, and should be the 
basis for providing a meter on your phone 
patch, although most patches don’t have me¬ 
ters. It is not too likely that your patch will 
provide more than a legal signal. If it does, 
the “network control signaling unit” has 
some built-in compensation. Of course, the 
telephone company could specify an un¬ 
reasonably low input level. Line loss can be 
as high as 10 db. Be suspicious in this area, 
but don’t leave yourself open to that $10 
charge. 

The power in the band 3995 to 4005 Hertz 
shall be at least 18 db below the limit (that 
is, 18 db below the 12 db below 1 milliwatt 
at the central office)....The power in the 
band 4,000 Hertz to 10,000 Hertz shall not 
exceed 16 db below 1 milliwatt....10,000 
Hertz to 25,000 Hertz-24 db below... 
25,000 Hertz to 40,000 Hertz-36 db below 
...above 40,000 Hertz-50 db below... 

These figures give the “low-pass” filter 
requirements which your phone patch must 
meet. They should not cause any difficulty. 

To prevent interruption...!the) signal (will) 
at no time have energy solely in the 2450 to 
2750 Hertz band. If signal power is in (the) 
band, it must not exceed the power present 
at the same time in the 800 to 2450 Hertz 
band. 

This rather simple restriction is the reason 
for the occasional unexplained disconnection 
of an apparently-good phone-patch circuit. 
The telephone companies use special signals 
in the 2450-2750 band which are the equiva¬ 
lent of a “hang up” command, and the call is 
cut off. An occasional hetrodyne at the 
wrong frequency can cause this problem, but 
there is not much you can do about it. 

Other Methods 

There is one other way to accomplish a 
phone patch, and it can be done at a saving. 


Section 20 of the tariff provides restrictions 
on “Inductive or Acoustic Coupline,” which 
can be used without charge. I suspect that 
there will be quite a bit of amateur develop¬ 
ment effort toward developing inductive or 
acoustic phone patches. The restrictions are 
as follows: “...Network control signaling shall 
be performed by equipment furnished, in¬ 
stalled, and maintained by the Telephone 
Company. 

In other words, you have to have a tele¬ 
phone. No fair just inductively coupling the 
patch to the telephone company lines. 
“...Connection is made externally to a Tele¬ 
phone Company network control signaling 
unit.” 

You can’t put part of the patch inside the 
telephone. The inductive coupler or acous¬ 
tic arrangement must be outside the phone. 
...Equipment must comply with the follow¬ 
ing minimum network protection criteria: 
...The power of the signal which is applied 
by the customer-provided equipment to the 
network control signaling unit located on the 
customer’s premises be limited so that the 
signal power at the output of the network 
control signaling unit (i.e. at the input to the 
telephone company line) does not exceed 9 
db below 1 milliwatt when averaged over 
any three second interval....(and)....(frequen- 
cy/power limits). 

Notice that the signal power restriction is 
9 db below 1 mw at the line input, rather 
than at the central office. If your line hap¬ 
pens to be among the worst, your signal could 
be 19 db down at the central office, rather 
than the 12 db allowed for an electrically 
(QKT) connected system. This is rather re¬ 
strictive, and again industry has objected. The 
frequency/power limits are the same as 
listed before, except that they are referred to 
the minus 9 db figure. 

Now What? 

With phone patches now legal, the ama¬ 
teur “fraternity” should take some positive 
action. Each of us with a phone patch must 
make sure that the patch is operated properly 
and that it is not harming the telephone e- 
quipment. 

Since a tariff now exists for customer- 
provided equipment, the telephone com¬ 
panies can no longer turn a blind eye on 
phone patches. The cost is really very reas¬ 
onable, and the peace of mind is worth it. 
Call the local company and get “legal” your¬ 
self. 

Since the ARRL now recognizes phone 
patches, we should urge the ARRL and any 
other interested amateur groups to present 
the amateur views on this subject to the FCC 
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and the state regulating agencies. I feel that 
a well-designed phone patch should not be 
subjected to the additional restrictions of a 
“network control signaling unit,” and should 
be allowed to provide dialing, answering, and 
control functions if properly constructed. If 
you support this view, write the ARRL. The 
FCC sometimes listens to the voice of ama¬ 
teur radio. Possibly, a good quality phone 
patch could be used as a supporting exhibit. 
In any case, make your opinions known. 

The phone patch is a useful piece of equip¬ 
ment, and now it’s legal. Let’s keep it that 
way. 

___ ...W5LHG 

Will Amateur Radio 
Win the Technology Race? 

Ham radio is becoming extremely techni¬ 
cal, what with SSB, VHF, UHF, SHF, Moon- 
bounce, Pulse, Masers, Lasers, etc. Unless 
the convictions of most amateur radio opera¬ 
tors change drastically, technology may des¬ 
troy ham radio. 

As an 18-year old electronics engineering 
student, I have been observing the more ex¬ 
perienced operators above the age of thirty, 
most of whom have become content to pos¬ 
sess their general license and just chew the 
rag. Few will admit their stagnation, but 
only a handful of “go-getters” are advancing 
ham radio technically. And even fewer are 
keeping up with the advancement. Many SSB 
operators really do not even understand the 
technique of SSB generation! 

Just take a look at the bands above 50 
MHz. Only on the frequencies where com¬ 
mercial equipment is available are there any 
large-scale operations. The majority of ham 
radio is not willing to explore the upper re¬ 
gion, either due to lack of knowledge or lack 
of initiative. 

Now I am not professing to be an elec¬ 
tronics genius, but I am not content to pass 
the test and fake a rest! After four to eight 
years of college, I plan extensive study of ra¬ 
dio technology, far beyond what is expected 
of the average ham. 

What I am advocating, however, is not for 
all amateurs to study college courses. This is 
too much to expect. But at least be able to 
understand your present rig. Try to keep 
pace with the moderate theory. Maybe, if 
you keep active, both on electronics theory 
and on the air, you’ll be a better ham. Re¬ 
member, amateur radio is not CB. We are sup¬ 
posed to lead in technology and experimen¬ 
tation, not follow. 

Roy C. Pollitt, WA3IID j 
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FERRITE BEADS: .125" x .125", n = 900. With Spec 
Sheet & Application Notes Pkg of 12, $2.00 
KILOWATT TOROID BALUN KIT: Still only $5.00 
EXPERIMENTER'S 2 CORE TOROID KIT—This famous 
kit contains cores, wire, and charts so tha* you can 
make your own high Q modern inductors for hun¬ 
dreds of practical applications.: $1.50 

MINIMUM ORDER: $1.00 
Please Add 25* per order 
for Packing & Shipping 

AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif. 91607 



C AMP ALBERT BUTLER INVITES 

HAM RADIO ENHUSIASTS OF ALL AGES 

TO TRY FOR YOUR 

GENERAL CLASS TICKET 

THIS SUMMERl OUR 8th SEASON 

NOVICES, TECHNICIANS AND C.B.'ers 
ESPECIALLY TAKE NOTE 

This co-ed Ameteur Bedlo Camp, Y.M.C.A. owned end operated, 
cm accommodate 60 campers. There Is no age limit. We have 
had campers from 7 through 74 years of age. It is very helpful If 
you cm copy 5wpm or have a Notice or Technician ticket, but It 
is not necessary. Time Is divided between radio classes In code 
and theory and the usual camp activities, such as swimming, 
archery, rlflery, hiking, etc. Golf privileges are Included at the 
beautiful New River Country Club course. 

Entire staff consists of licensed hams who are Instructors In 
electrical engineering In some of our finest colleges and univer¬ 
sities. Camp opens August 2 and closes August 16th.Tuition of 
SI85,00 Includes all camp expenses: room, meals, notebooks, text¬ 
books, and Insurance. Send for our brochure. 


I C. L. Peters. K4DNJ 1 

» General Secretary | 

| Olivia Roth Y.M.C.A., Elkin, North Carolina 

I Please send me the Booklet and Application Blank for the ! 

I Camp Albert Butler Badlo Session. | 

NAME .. j 

J CALL . | 

ADDRESS .... 

I CITT _ STATE _ ZIP_ I 
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J. M. Prosser, K3WRW 

P. O. Box 63 
New Market, Maryland 21 774 


A Direct - Reading 
SWR Indicator 



The direct reading swr indicator. 

The device described here was conceived 
as a result of my somewhat frustrating ex¬ 
perience in tuning an antenna matching cir¬ 
cuit. The procedure usually recommended 
goes something Like the following: 

1. Tune up the transmitter into a dummy 
load of the proper impedance. 

2. Remove the dummy load and connect 
the antenna matching unit to the transmitter 
through the SWR bridge. 

3. With SWR bridge set to forward 
(FWD) position and transmitter energized, 
set the meter pointer to full scale. 

4. Switch the SWR bridge to reflected 
(REF) position, and adjust antenna match¬ 
ing unit for minimum reading on the meter. 

This sounds simple enough, but all too 
often the REF reading is decreasing because 
the transmitter oufnut is decreasing as a re¬ 
sult of mismatch, to guard against such a 
condition after an adjustment is made, the 
SWR bridge must be set to FWD. the meter 
adjusted to full scale, and the SWR bridge 
again switched to REF. Hopefully, the SWR 
has been decreased, but this is not always the 
case. What is involved, then, is a repetitive 
cycle of setting the meter to full scale in the 
FWD position, switching the bridge to REF. 


making an adjustment to decrease the read¬ 
ing, and then checking the result. This can 
get pretty frustrating after a while. There 
should be an easier way, and there is. 

What is needed is a way to compare the 
forward and reflected readings continuously 
while making the adjustments to the match¬ 
ing unit. Of course this could be done by 
using two meters to show forward and re¬ 
flected power simultaneously, and adjusting 
everything to maximize the reading on the 
forward meter while minimizing the reading 
on the reflected meter. I feel that the device 
described here is even simpler to use and it 
requires only one meter. Basically, it is a 
voltage comparator, as shown in Fig. 1. The 
meter should have a high impedance for best 
results. This circuit has some limitations. 


FAC REF 



Fig. 1. A simple voltage comparator. This 
circuit has some limitations since a false swr 
reading may result depending on power. 

For example, there is no way lo determine 
what the SWR is; that is, high power with 
high SWR may give the same reading as low¬ 
er power with low SWR. This limitation is 
removed in the circuit of Fig. 2. The SWR 
calibrations on the usual SWR indicator are 
computed from the following equation. 
SWR = (FWD + REF) / (FWD REF). As 
an example, if we let 10 represent a full 
scale reading, and adjust to full scale with 
the bridge set to FWD, and switch to REF 
and get a half-scale reading (5) the SWR is 
(10+5)/ (10 5) = 3.0. For the same case, 

using the circuit of Fig. 2, the voltage at 
point F will be twice that at point R. If we 
now' set R1 to its midpoint, the meter will 
read zero. It now becomes obvious that Rl 
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- 2 - 

Fig. 2. The direct reading swr indicator 
which gives more accurate results. 


can be equipped with a dial calibrated in 
SWR. i.e.. the midpoint would correspond to 
SWR = 3.0. The dial can be calibrated by 
use of an ohmmeter as follows: 


SWR 

Resistance (from 
ground end) 

1.0 

0 

1.2 

909 

1.5 

2000 

2.0 

3333 

3.0 

5000 

5.0 

6667 

10.0 

8182 

20.0 

9048 

00 

10000 


The meter used in my version is a 1 MA 
movement with a transistor amplifier similar 
to that described in January 1966 issue of 
73. The meter amplifier was built on an 
etched circuit board for mounting directly to 
the meter terminals. The meter scale is arbi¬ 
trarily calibrated with zero in the center. A 
resistor (82K) is used in series with the base 
lead to prevent changes in the zero-set when 
R1 is varied. My bridge has a positive out¬ 
put. If the one to be used has a negative out¬ 
put. the meter should, of course, be reversed. 

The use of this device is extremely simple. 
The transmitter is first tuned up using the 
dummy load. The antenna matching unit is 
then connected to the transmitter through 
the SWR bridge. The meter is set to zero, 
and the transmitter is then energized. Ad¬ 
justing R1 to bring the meter back to zero 
will then enable the SWR to be read from 
R l's dial. After this, any adjustment of the 
antenna matching unit which causes a more 
positive meter reading on the SWR indicator 
is in the right direction. The amount of in¬ 
crease in meter reading is a relative matter, 
depending not only on the SWR but also on 
the transmitter power. If the operator de¬ 
sires to determine the new (improved) SWR. 
he need only adjust R1 to bring the meter 
back to zero and read off the SWR from the 
calibrated dial. 

Of course, the use of the direct-reading 



BTI LK-2000 

LIN E A R 
AMPLIFIER 

For SSB, CW, RTTY 

Moximun legal input 
Full loading 80-10M 
Rugged Eimac 3-IOOOZ 
Dependable operation 
Easy to load and tune 
No flat topping with ALC 
Distinguished console 
Instant transmit 
High efficiency circuit 
Designed for safety 
Fast band switching 
Real signal impact 


technical and instruction 
manual. 


Price.... $795 00 


READY TO OPERATEI 


BTI AMATEUR DIVISION 

Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 




A look at the interior. Obviously a simple 
device to build. 


SWR indicator is not limited to tuning an¬ 
tenna matching networks. It can be used by 
anyone who would prefer its simplified SWR 
readout. If R1 is set to a higher SWR than 
that actually existing, a positive meter read¬ 
ing results, and the transmitter can be tuned 
for maximum output by maximizing the 
reading, just as in using the conventional in¬ 
dicator in the FWD position. ...K3WRW 
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Asymmetrically Feeding 


Long - Wire 


Antennas 

John J. Schultz, W2EEY/1 
40 Rossie Street 
Mystic, Connecticut 06355 


Changing the location of the feed-point on 
long-wire antennas can make major changes 
in the radiation pattern-changes that can be 
used advantageously when the antenna place¬ 
ment must remain fixed. 

Illustrative patterns and methods to match 
and determine the feed point impedance are 
presented. 

Many amateurs have room enough to erect 
an antenna that runs only in a specific direc¬ 
tion. This situation may be due to points 
being available to support the antenna in only 
specific locations, or an antenna may have to 
be run in a specific direction because of ob¬ 
stacles, safety requirements, etc. When a 
wire antenna (doublet feed with a coaxial or 
a resonant line) is used on the lower frequen¬ 
cy bands, the height in wavelengths is norm¬ 
ally not very great, and the antenna radiation 
pattern is very broad-such that stations can 
almost be worked equally well whether sit¬ 
uated “broadside” or “off the ends” of the 
antenna. On higher frequency bands, how¬ 
ever, due to the increased electrical height 
and length of the antenna, the radiation pat¬ 
tern becomes quite sharp, both in the hori¬ 
zontal and vertical planes. On bands such as 
20 meters and lower, one may have room 
enough to run an antenna that is several wave¬ 
lengths long. But, if the line of the antenna 
must lie in a direction that coincides with 
the direction to a desired area, the signal 
radiated to that area will be many db below 
what it would be if a simple V 2 X dipole could 
be erected at right angles to the long antenna. 

Assuming that one can only run a wire 
antenna in a fixed direction, one has to find 
some means of changing the radiation pattern 
to favor a desired area other than that of 
physically reorienting the antenna. One 
method that can be used is to asymmetrically 
feed the antenna. There is some change in 
radiation pattern when a wire antenna is ei¬ 
ther center or end fed. but the change is not 
extremely great (when end-fed, the radiation 
tends to be emphasized towards the unfed 


end). However, asymmetrically feeding a 
long antenna can produce a variety of tail¬ 
ored radiation patterns. One can’t complet¬ 
ely rotate the radiation pattern to any desired 
direction, but it is possible to at least develop 
useful radiation in directions that aren't cov¬ 
ered by a symmetrically fed antenna or to 
produce a reduction in the response of the 
antenna towards a direction from which in¬ 
terference originates. 

Effect of Asymmetrical Feed 

The horizontal radiation pattern of a hor¬ 
izontally placed wire antenna is determined 
by the current/phase relationships in various 
sections of the antenna. When the antenna is 
symmetrically fed, a symmetrical horizontal 
radiation pattern results, such as is shown in 
Fig. 1. The cloverleaf-type pattern shown in 
Fig. 1 results whenever the total antenna 
length is more than about 3/4 X; otherwise, 
the main radiation is broadside to the line of 
the antenna. As the antenna is made longer 
in terms of wavelength, the lobes of the 
cloverleaf pattern become sharper and have a 
peak intensity at an angle closer to the line of 
the antenna. Sharp secondary responses also 
appear, some of which can have the radiated 
intensity of a dipole at its maximum orienta¬ 
tion. 

If one had a 3 X long antenna which prod¬ 
uced the horizontal radiation pattern shown 
by the solid line in Fig. 1 and found that this 
pattern produced poor results in certain dir¬ 
ections, Fig. 2 shows some of the solutions 



Fig. 1. The horizontal pattern of a 1 Xiong 
symmetrically fed antenna (dotted lines) and 
a 3 X long symmetrical antenna. 
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Fig. 2. Changes in the horizontal pattern are illustrated as the total length of an antenna (3’/aA) is held 
constant, but the feed-point is moved gradually toward the right. 


that asymmetrical feed can offer. Note that 
the horizontal patterns in Fig. 2 are produced 
as the total antenna length remains constant 
and the feed point is moved towards the 
right. The same form patterns but with 
mirror responses would be produced if the 
feed point were moved toward the left. 

Particular patterns deserve note, and it 
should be apparent as one studies the dia¬ 
grams that in some cases very little change is 
required in antenna dimensions to produce 
significant changes in the pattern. 

As the short side of the antenna is de¬ 
creased slightly in length, some broadening 


of the main lobes occurs and the sharp second- 
responses are more filled in. The peak re¬ 
sponse of the main lobes changes from about 
20 degrees to 45 degrees as measured from 
the line of the antenna. As the short side is 
reduced to 9/16 A, an almost unidirectional 
type of pattern forms. A further slight re¬ 
duction in the “short” side length to Vi A 
produces a pattern that can be very useful in 
many circumstances. Two of the main lobes 
remain quite sharp and produce some gain 
while other main lobes have essentially dis¬ 
appeared from their usual location, thus leav¬ 
ing a deep null for about a 60 degrees arc in 
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one direction. Other responses produce a fair¬ 
ly full response broadside to the line of the 
antenna. Such an antenna pattern might be 
useful if one wanted to concentrate radiation 
in an easterly or westerly direction (produc¬ 
ing a good null in the opposite direction) and 
still have a reasonable amount of north-south 
response. When the “short” side is reduced 
to either 7/16 or 3/8 X, primarily broadside 
radiation takes place. Such a response would 
be ideal for the fellow who moans that he 
can’t work anyone in a direction broadside 
to the line of direction of his long-wire anten¬ 
na. 

The patterns shown are only exactly true 
for a frequency or band where the antenna 
lengths are the electrical lengths shown. They 
do change with frequency. However, as a 
general approximation, they still will retain 
the same general shapes when, for instance, 
the 3X antenna is operated on a frequency 
such that its electrical length is 1 ViX. As the 
total electrical length of the antenna is made 
shorter, varying the feed point placement 
has less effect upon the horizontal pattern. 
It probably is not worthwhile to experiment 
with asymmetrical feed to vary the antenna 
pattern when the antenna electrical length is 
less than 1 X. 

Feed Point Impedance 

As the feed point is varied, the impedance 
presented will also vary. The range of varia¬ 
tion depends upon such factors as the anten¬ 
na element/wavelength diameter ratio and 
can go from 50 ohms to a few thousand ohms 
with thin-wire antennas. 

One could simply feed the antenna with 
a resonant line such as 450 ohm open wire 
or twinlead and employ an antenna coupler 
at the transmitter end to derive a low impe¬ 
dance, non-reactive load for the transmitter. 
A transmatch coupler will easily handle the 
range of impedances encountered, for in¬ 
stance, and provides a handy means for multi¬ 
band coupling to the antenna. 

For those interested in single band opera¬ 
tion and/or using a non-resonant feedline, 
the antenna impedance that must be matched 
can be calculated without too much complica¬ 
tion. To a close degree, the feed point impe¬ 
dance of an asymmetrically fed antenna is 
one-half the combined impedance of two 
symmetrically fed antennas whose half length 
is equal, respectively, to the length of each 
side of the asymmetrical antenna Some ex¬ 
amples should make this calculation clear. 

Suppose that an asymmetrically fed an¬ 
tenna is used having a “short” side of 14X and 


a “long” side of 3'4X. The feed point impe¬ 
dance will be one-half the added feed point 
impedances of a symmetrical ViX and 6 V 2 X 
(13/2X) antenna. The center impedance of a 
V 2 X antenna is about 70 ohms and that of an 
odd multiple V 2 X is the same, or also 70 ohms 
for the 13/2X antenna. The combined impe¬ 
dance is 140 ohms, half of which is simply 
70 ohms—the same as for an ordinary V 2 X dip¬ 
ole. In this special case, an ordinary 50 or 
70 ohm coaxial line can be used to feed the 
antenna directly, with the addition of a 1:1 
balun, if desired, to preserve the feed-point 
balance. 

As another example, slightly more com¬ 
plex, consider the situation if an asymmetri¬ 
cal antenna were used having a “short” side of 
3/8X and a “long” side of 3 1/8X. To find 
the feed-point impedance, it is first necessary 
to determine the feed-point impedance of 
a symmetrical 3/4X and 6 >AX antenna. These 
can be determined from the graphs shown in 
Fig. 3. The curve is used which corresponds 
to the wire diameter/wavelength ratio of the 
actual asymmetrical antenna. In this case, a 
X /1000 ratio is assumed, which is slightly 
large for a wire antenna operated on ten me¬ 
ters, for instance, but close enough to pro¬ 
duce meaningful results. Then, the center 
impedance of the 3/4X symmetrical antenna 
is found to be about 500 ohms resistive and 
+500 ohms reactive (500 +j500). The center 
impedance of the symmetrical 6 ViX antenna 
cannot be read directly, but since the impe¬ 
dance values repeat every wavelength, the 
impedance value of the 6!4X antenna is ap¬ 
proximately the same as a H4 or214X antenna- 
From the graphs, the impedance value is 150 
ohms resistive and -500 ohms reactive. The 
center impedance of the asymmetrical anten¬ 
na is: Z = 1 / 2 ( 500+j500+150-j 500) =1 /2(6 50)=3 2 5 
ohms. 

In this case, the reactive portions of the 
two symmetrical antennas are equal in mag¬ 
nitude but opposite in sign, so they simply 
cancel. The resultant resistive 325 ohm feed- 
point impedance would offer a good match to 
a 300 ohm twinlead feedline, or the antenna 
could be fed via a 4:1 balun with 75 ohm 
line, thus taking care of the impedance match¬ 
ing problem and preserving the feed-point 
balance simultaneously. 

The choice of other “short” and “long” 
lengths for the asymmetrical antenna may 
not, of course, offer such simple feed-point 
impedances. In such a case, one can either 
build a matching network to allow coupling 
to the antenna by a non-resonant feedline or 
accept some slight change in the radiation 
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pattern and use the closest “short” and 
“long” lengths which provide a convenient 
feed-point impedance. 

Summary 

So many factors affect antenna directivi¬ 
ty, both in the horizontal and vertical planes, 
in a given actual installation, that only using 
the antenna can disclose its true performance. 
If, however, a long-wire antenna does exhibit 
dead spots in a particular direction or if it 
is desired to reduce the level of interference 
from a certain direction, asymmetrical feed¬ 
ing of the antenna offers a possible solution 
with extremely little effort and cost. 

For those who would like to experiment 
and know something of transmission line 
stub switching, it is possible to develop, using 
the principles presented, a dual feedline an¬ 
tenna with a selectable pattern. When not 


used as the power transmission line to the an¬ 
tenna, the alternate feedline would be shorted 
to reflect a direct continuity of the antenna 
flat-top. To accomplish this, of course, the 
feederline length would be a multiple of ViK. 

With some imagination, the long-wire an¬ 
tenna can be turned into a versatile radiator. 
The operator who has room enough to erect 
one or, indeed, can only erect such a radiator 
should not discount its possibilities too quick¬ 
ly- 

...W2EEY/1 


HH 25KC MARKS! 

Locate New Sub-Bands 

Accurately! Four wires connect IC-3 Divider to your 100KC calibrator to 
give Z5KC morks. Circuit board l'a" x l 1 a". Specify supply voltage 
— 3-300DC, 10 mo. (lowest is best I Send for IC-3, S7.25 postpaid. 



GIANT 

only $24.95 

Postpaid 


NUMBERS-24 HOUR DESK CLOCK 

Can be read from 15 feet in a dense fog. 
Available in Charcoal Grey, Coral Red, Light 
Blue, White or Brown. If you don’t specify 
we will send one at random. They are all 
beautiful. 12 hour movement also available. 


REDLINE Co., Box 231, Jaffrey, NH-03452 
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Growing Beams In The Basement 

It is a sad fact that most antenna “the¬ 
ory” is really empirical observation. Any 
ham who has tried to concoct his own an¬ 
tennas can vouch for the fact that no matter 
how good a design works on paper, the tin- 
snip and hacksaw test is the only one that 
really counts. So why not build them all? 
Before you start buying stock in an alumi¬ 
num parts factory, consider this idea to min¬ 
imize your cost and maximize your gain. 

lor years the aviation industry has used 
model planes to guess what might get off the 
ground and not fall apart. Similarly, model 
antennas can be used to find out cheaply 
which designs are likely to give good results 
and which should be slated for the trash. 
First select the highest frequency for which 
you can build a small oscillator. You don’t 
need to get too wild, something between 
500 and 1000 me will give you a halfwave 
length that will be workably small. To 
keep peace with the local populace it would 
be a good idea to find one that doesn’t 
interfere with TV. 

The transmitter is a simple oscillator of 
whatever type is easiest to build. It is coup¬ 
led to a simple halfwave folded dipole by a 
piece of 300 ohm TV ribbon. For greater 
effective power a shaped screen or dish can 
be placed behind it. The receiver is just a 
diode, a vapacitof, a sensitive microammeter, 
and a variable resistor. At KMBDO we used 
a lab interferometer and obtained several 
promising designs for driven arrays. 

(ienerally, this test system works well for 
determining the radiation patterns, front-to- 
back ratio, and gain of antenna designs. It 
can be used to find both the vertical and 
horizontal patterns, which is hard to do on 
full size antennas. It would be a good idea 
to make a dipole and a three element beam 
to serve as standards of measure. One thing 
that cannot be measured accurately is impe¬ 
dance. due to the effects of random capaci¬ 
tance and inductance. A lower frequency, 
such as six meters, must be used to make 
these measurements. 

Materials for your donation to the world 
of invention can be almost anything, but I 



Fig. 1. The test system consists of a simple 
receiver with a diode, a capacitor, a micro 
ammeter, and a variable resistor, 


recommend aluminum clothesline and some 
pieces of soft wood. With this equipment 
almost anyone can embark on a career as an 
amateur antenna designer; and if you fail at 
that, you can always try writing articles. 

David B. Cameron, WA4VQR 

Rear Connectors for That 
Imported SWR Bridge 

One of the best all-around values on to¬ 
day’s ham market is the S10 imported SWR 
bridge. But a shortcoming of these units 
is that the connectors are obtrusively placed 
on the ends of the unit rather than on the 
rear. In use the unit is not nearly as compact 
as it looks. Fortunately, it is a simple matter 
to move the connectors to the rear. 

Begin the modification by removing the 
back. Note the pieces of insulating plastic 
and cut vertical slits as indicated in the pho¬ 
tograph. Unsolder the middle rod at each end 
and lift it straight out. Carefully remove the 
PL-259 connectors. Now cut two pieces of 
scrap aluminum r’xl'/i”. Drill the appropri¬ 
ate holes and mount the pieces to take the 
place of the two removed connectors. 


The modified SWR Bridge with connectors 
on the rear. 

Mount the PL-259s on the rear cover, cen¬ 
tering them 11/16" from the end. Place the 
center rod atop the terminals and solder. 
The center rod should now occupy the same 
position as before, but soldered to terminals 
on the rear. Replace the cover, and the mod¬ 
ification is complete. 

While accuracy on 6 and 2 meters and 
sensitivity in general may suffer slightly with 
the rear connector arrangement, few would 
deny the obvious advantages of the modifi¬ 
cation. 

James C. Miller, III, WA4IQD 
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Add This Simple Decimal 
Readout to Your 1C Counter 

An integrated circuit counter is a pretty 
satisfying project and I can find no primrose 
paths in Wes Votipka’s article in November 
’68 “73” magazine. One somewhat “un- 
American” (whatever that means) aspect of 
the counter described is that binary read¬ 
out — you must sum the values of the lights 
on in each decade to translate. There is a 
fine excuse for this approach if illuminated 
readouts are required — in each decade four 
lamps and drivers do the job of ten lamps 
(nine, if zero is understood), drivers and a 
binary to decimal translator. If a diode ma¬ 
trix is used to translate, forty good, high 
back-resistance diodes are needed for each 
decade! 

Now, my counter is not finished but per¬ 
haps my readout system will be of interest 
to others still in the building stage. This low 
cost approach gives a true decimal readout. 
I use a separate meter to indicate the output 
of each decade — 50 microampere meters 
function very well when connected directly 
to the outputs of 923 type flip flops. The 
trick is to properly weight the current passed 
to the meter by each flip flop of the decade. 
The circuit I’ve used is shown in the figure. 



Note the binary relationships among the re¬ 
sistors — the least significant binary digit can 
only introduce one half the current supplied 
by the next more significant digit and so on. 
Logic levels of individual flip flops will be 
different, so equal increments of meter de¬ 
flection will probably not be observed. 
However, the meter will assume very distinct 
positions for each count stored in the de¬ 
cade. Purists can trim resistance values to 
equalize deflection increments I’m satis¬ 
fied to let the chips fall where they will and 
mark the meter scales accordingly. 

If there are some misgivings about cost 
50 microampere meters are seldom the 
cheapest on the list imports go for about 


$3. Being pure Scotch I managed to cut that 
by picking up a batch of brand new photo¬ 
graphic light meters from Olson Electronics 
in Akron, Ohio, at two for a dollar! These 
are 54 microampere movements and, though 
not cased, are beautifully made. I haven’t 
tackled the mounting problem but it doesn’t 
appear too difficult. Earl Bryant WA7EYR 

San Francisco, Here I Come! 

In connection with the hearing on the Mil¬ 
ler suit, I will be in San Francisco from May 
26th through the 30th. If any clubs in the 
area are interested in having a guest speaker 
with a lot to say, please drop a note to me at 
73 telling me which night you like. Questions 
answered on anything and everything, if you 
really want to know what’s going on. 

Wayne, W2NSD/1 

For Your Next Converter 

Good old Sears & Roebuck has done it 
again. How many times have you battled with 
copper flashing material—trying to get it to 
take solder, attempting to form it into some 
reasonable facsimile of a box or VHF cavity? 
If you’re tired of burned fingers and torch¬ 
soldering, take heart. Rush down to your 
nearest Sears & Roebuck store and invest 
about S2.50 in a roll of their Zinc-Copper 
alloy flashing. It comes 1 foot wide, and the 
rolls are 10 feet long. That’s a lot of conver¬ 
ters! 

It takes solder beautifully. You can lay a 
bead with only a gun—no more torches. It 
forms easily, and cuts with standard scissors, 
or with a paper-cutter. In VHF and UHF ap¬ 
plications, it performs at least as well as cop¬ 
per flashing-and it silver plates easily, to 
boot. 

Thanks to Jay, K8CJY, for tipping me off 
to this great stuff! 

Bob Grenell, W8RHR 


What's with UFO's ? 

Check in the UFO NET 

on 14,300 kc 

WEDNESDAY NIGHTS at 9 pm 


FT 243 CRYSTALS 

3000 to 8500 Khz. 

± 2 Khz. $1.25 
± .01 % 2.50 

Surface mail 6c, Air Mail 10c extra 

DENVER CRYSTALS 

Rt. 1, Box 357 Parker, Colorado 80134 
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The James Research Oscillator/Monitor, Mark 2 and Permaflex Key 



Oscillator/Monitor is a very modest des¬ 
cription of this extremely versatile piece of 
equipment. Housed in an anodized alumi¬ 
num case about the size of a pack of cigar¬ 
ettes, this little unit does just about every¬ 
thing except stand up and sing “The Star 
Spangled Banner.” 

The Mark 2 will serve as a CW monitor, a 
code practice oscillator, an rf detector, an rf 
test device, and a test instrument to check 
diodes and semi-conductor devices of all 
types. 

CW monitoring 

The Mark 2 provides a reliable CW side- 
tone from any amateur transmitter regardless 
of power or frequency. It requires no connec¬ 
tion to either the transmitter or key. An 8” 
stiff wire antenna picks up stray rf and trig¬ 
gers the monitor. A strong magnet is attached 
to the back of the case to allow it to be 
placed on the transmitter in the spot where 
the rf pickup will be best. 

Code practice 

The monitor can be connected to any 
keying device to produce a loud, click free 
audio tone. A tone control knob allows for 
adjustment to a comfortable listening tone. 
RF detection and testing 

The high sensitivity and broadband charac¬ 
teristics of the monitor make it a valuable rf 


test instrument. It will detect the presence 
of rf by producing an audible tone and in¬ 
dicates relative power of the rf source by 
changing tone. No direct connection is re¬ 
quired for rf in excess of 10 milliwatts. The 
monitor may be used as an effective tuning 
aid for transmitters or power oscillators. As 
the rf power increases, the tone becomes 
lower in pitch. 

Component continuity and semi-conductor 
testing 

For the testing of circuit or component 
continuity, the monitor has many advantages. 
Tests with the monitor are completely non¬ 
destructive since the power required can never 
exceed .0025 microwatts and the open cir¬ 
cuit voltage is not over 1.5 volts. The maxi¬ 
mum current that can pass through any com¬ 
ponent will not exceed 50 microamps. The 
monitor will test component resistances from 
zero to 100,000 ohms. Various resistance 
values will cause the tone of the monitor to 
change. It is possible to test for open or 
shorted conditions as well as partial continui¬ 
ty. Since the monitor is a polarized device, 
it will test such polarity sensitive components 
as semi-conductors and meters. 

Available by direct mail only at the Mini¬ 
price of $14.95. 



Permaflex key 

The James Permaflex key is a manually 
operated single pole double throw switch 
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THE STELLAR - CASE STATION IS NOW A REALITY 

THE ANSWER TO THE TRAVELING HAMS NEEDS 

An internationally-known DX’er, Mr. Gus Browning, W4BPD, is planning to leave on a new 
DX-pedition during the month of February, 1969. He is taking with him two specially designed 
Stellar-Case stations. These stations will be contained in two custom cases, containing a Galaxy 
V transceiver for 80-10 meters, power supplies, remote V.F.O.’s, a specially-built Galaxy 160 
meter transceiver, spare parts kits, microphone, keys, log books, tools, meter, and so on. 

Naturally, one case size will not meet all requirements, so Stellar has arranged to utilize 
several different sized cases, in order to best meet the customer’s requirements. 

A special case will be custom fitted to the customer’s requirements, whatever they may be. 
These cases are extra-heavy-duty fibreglass, bound with aluminum. The fibreglass is, in most 
instances, over Va" thick. A traveling ham station, which weighs between 35 and 75 pounds, 
is quite heavy, and requires extra protection. The interior of the Stellar-Case is lined with 
poly-urethane foam to prevent the equipment from moving within the case. 

For a quotation on your Stellar-Case, please submit the following information: 

Make and model of equipment to be installed 
Dimensions of any home brew units 
List of all accessories 

Whether you wish all to be in one case, or in two cases 
Stellar Industries also maintains an extensive inventory of all major lines of amateur equip¬ 
ment, and consequently can supply these Stellar-Cases complete with all-new equipment in¬ 
stalled. Write us for a quick reply quotation. 

10 GRAHAM ROAD WEST 
ITHACA, N Y. 14850 
TELEPHONE: AREA CODE 607 273-9333 


mechanism. It has two independent insulated 
contact paddles mounted to a contacting cen¬ 
ter support arm. The key is operated by 
light finger pressure against either of the two 
paddles. The key can be used with any elec¬ 
tronic keyer or may be connected directly 
to a transmitter. The contacts are rated 8 
amps at 28 V dc which is far in excess of most 
transmitter requirements and are the heart of 
the key design since they eliminate the usual 
corrosion and cleaning problem associated 
with traditional silver contacts. 

The silver contacts have a gold diffused 
coating. 

The key is housed in a polished chrome- 
plated steel cabinet 1 9/16” square by 3 3/4” 
long and total weight is 10 oz. There are two 
independent sets of rubber feet. When one 
set is used, the key operates as a side-swiper 
type of key. When turned to the other set of 
feet, it can be used as a straight hand key. 
Selling for $19.95, it is hard to find a more 
versatile key. 

All James Research products are designed 
and manufactured in the USA and are avail¬ 
able by direct mail order only. They carry 
a one-year guarantee. James Research Co., 
Dept. AR-M, 11 Schermerhorn Street, Brook¬ 
lyn, N.Y. 11201. 



the permaf lex key , \ 

• both a twin lever Cr straight hand kay 
in a pivollan 2 paddle design. 

• givas inslant choica of automatic „ 

sami-automatic Cr straight hand keying. I? flEtfl 

• usa diractly with any transmittar or I SS 

through an alactronic kayar. ; 

• 8 amp. gold diffusad silvar contacts |! BflH 

adjust from 0-.060" Cr 5-50 grams. tfSlHIH 

• distinctiva blua paddlas ara of V | 

ruggad G-IO fibarglass epoxy. 

• cabinat is i6 gauga polished chroma *■ /"NQP 

staal: 1.95" sq. x 3.75% paddlas | Vcomplata, 

axtand 1.25", weight app. I pound. * ' PfMi uso A can. 

• silicona rubber faat for stability. landadltck Of m.o. 

• I00£ US mada Cr guarantaad for I yr. by mall only 

James Research company,dep't: ar- K 
11 schermerhorn st., brooldyn n.y. 11201 


COLLINS 

Factory-authorized warranty 
service comes to the east coast 
All Other Makes Serviced 

We service the world—Gov¬ 
ernment, Industrial and 
Amateur Communication 
systems packaging, installa¬ 
tion or service. No job too 
big, no job too small! 

I9EISC0 


COLLINS^ 



ELECTRONICS INTERNATIONAL SERVICE CORPORATION 
11 SOS ELKIN STREET. WHEATON, MARYLAND 
M. 946-IOt* 
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This antenna requires only half the height of a true 
quarter wave vertical. 


A 

"Compressed” Vertical F ,i^ mFpo 

J[ Felton, California 95011 

for 160 


It is not the purpose of this article to go 
into the relative merits of horizontal and ver¬ 
tical antennas for 160, but rather to present 
an interesting and practical design for those 
amateurs who would like to try a vertical 
without going to excessive heights or resort¬ 
ing to critical loading gimmicks. As is well 
known, a true quarter wave vertical for this 
band would require a height of at least 120 
feet or so, which is usually out of the ques¬ 
tion for most amateurs. The antenna des¬ 
cribed here requires only half this height and 
as far as I can tell by experiment, the radia¬ 
tion efficiency is about as good as that of the 
full length antenna. 

The basic design of the antenna is shown 
in Fig. 1. About the same conductor length 
is used as would be needed for a full length 
vertical. Also most of the horizontal radia¬ 
tion is cancelled by the adjacent horizontal 
sections of the radiator as shown in the fig¬ 
ure. Complete cancellation will, of course, 
not be obtained since the antenna currents 
in the adjacent horizontal sections are not 
quite equal and opposite. However, on-the- 





Fig. 1. Basic antenna wire layout. (Arrows 
indicate instantaneous current flow and can¬ 
cellation of horizontal radiation. 


air tests at night have consistently shown less 
QSB than that obtained from horizontal an¬ 
tennas, which seems to indicate that the an¬ 
tenna does behave like a true vertical. 

The antenna is built most simply by sta¬ 
pling insulated wire to a wooden mast. Do 
not use a metal tower or mast. The antenna 
support I used is shown in Fig. 2. The mast 
is pivoted at the roof level with the lower 
third extending towards the ground as shown. 
Six bricks in a pail are used as a temporary 
counterweight whenever it is necessary to 
raise or lower the antenna. Two guy wires as 
shown were found adequate since no high 
winds are experienced at this QTH. 

The first experimental antenna built used 
no. 12 weatherproof outdoor wire arranged 
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Fig. 3. Antenna configuration using strip¬ 
ped RG-8/U. 


in 6-inch squares as shown in Fig. 1. It was 
about 32 feet high and proved quite effec¬ 
tive on 75 when worked against ground as a 
quarter wave vertical. The second and final 
antenna was made from old RG8/U coaxial 
cable with the outer braid removed. Since 
the stripped RG-8/U did not lend itself to a 
square configuration, the antenna was made 
in a series of loops as shown in Fig. 3. With 
the dimensions shown, the antenna resonated 
at 2150 kHz against ground. 

This was a little high for the frequency of 
interest (1990 kHz) and would have required 
making the antenna about four feet longer. 
Since I was out of lumber as well as energy, 
I decided to use a simple series tuned anten¬ 
na coupler as shown in Fig. 4. The coupler 
was also satisfactory for tuning to the 1900- 
1925 kHz segment of the band. The simplest 
way to adjust the antenna system is to “grid 
dip” the tuner to the operating frequency 
and then use the transmitter pi network to 
load the transmitter in the normal manner. 

I had no luck loading the transmitter “pi” 
network directly into the antenna because 
the antenna impedance was too low for the 
“pi” network-about 30 ohms as measured 
on an antennascope. No attempt was made 
to feed the antenna with a transmission line, 
since the antenna base and ground were both 
located right outside the shack window. 

This antenna, like all quarter wave antennas 
requires a good ground system. Radials, of 




_^ TO XMTR 

"Pi" NETWORK 

C 3 SECTION BC VARIABLE 
ALL SECTIONS IN PARALLEL 
LI IB TURNS ON 2 1/2* 0 FORM 
SPACEO 2 INCHES 
L2 9 TURNS CLOSE COUPLED, 
INTERWOUND, ON LI 


Fig. 4. Antenna Coupler. 


course, would be best if you have the space 
and the energy to install them. 1 used three 
eight-foot ground rods in conjunction with 
three water pipe ground connections, all tied 
together. The antenna current was the same 
whether a half wave or quarter wave antenna 
was used, so I assumed that the ground sys¬ 
tem was fairly efficient. 

As for results obtained with this antenna, 
I have had neither the desire nor the ambi¬ 
tion to operate odd hours and check the an¬ 
tenna on some real DX. However, tests run 
with stations 250 miles or so out indicate a 
two S-unit gain at times over a low horizon¬ 
tal antenna. Strangely enough, stations clo¬ 
ser in (40 miles or less) favor the horizontal 

h- 60 '-i 



Fig. 5. Inverted "L" configuration. 

antenna by two S-units or so. Excellent re¬ 
ports have also been received when working 
Idaho and Wyoming stations from this QTH 
with 50 watts input. 

For those amateurs who think 60 feet or 
so is still too high for an antenna, I suggest 
an inverted “L” configuration as shown in 
Fig. 5. The antenna is, in effect, a 1/8 wave 
vertical with a 1/8 wave horizontal wire add¬ 
ed. It has given a good account of itself as an 
all around 160 meter antenna both for DX 
and local work and is only 32 feet high. 

No matter which antenna type you decide 
to build, you will be sure to have a conversa¬ 
tion piece-on the roof, that is. 

...W6FPO 
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Seven-Step Class A 

Transistor Amplifier Design 


Edward A. Lawrence, WA5SWD/6 
218 Haloid 

Ridgecrest, California 93555 


Designing a Class A transistor amplifier is 
not so hard if you are willing to make a few 
reasonable assumptions. As a matter of fact, 
it is just an exercise in Ohm’s Law. The 
biggest assumption is that the transistor has 
a reasonably high gain, and a reasonably low 
leakage. This procedure works for NPN, 
PNP, Silicon and Germanium. You don’t 
care if it is Ge or Si until the 4th step, and if 
it is NPN or PNP until the last. 

If you need a particular gain (voltage 
gain), you can determine the proper values 
to get it, or if you want all the gain you can 
get, take the same procedure, but bypass the 
emitter resistor. Refer to Fig. 1 for the seven 
steps and an example to show how they are 
used. 

Once you have designed the amplifier and 
assembled it, check Vc. It should be about 
one-half the supply voltage. If it isn’t, 
change RB2. Increase it if Vc is too low, or 
vice versa. If you build for a set gain, 
remember to allow for the loading of the 
next stage by figuring the load in parallel 
with RL in step 2. If you decided to go all 
out for gain, pick C'E to have a reactance of 
about one-tenth the value of RE at the 
lowest frequency you plan to pass through 
the amplifier. 

This procedure will allow you to design a 
workable amplifier for almost all applica¬ 
tions for Class A RC coupled amplifiers. You 
may come upon a special case, but I have 
developed this procedure while working in 
various Engineering Departments during the 
last three years, so I sincerely doubt it. 
Additional Remarks 

Step 1: To be able to get the maximum 
voltage swing out before clipping, the col¬ 
lector needs to be set one-half the effective 
supply voltage below supply voltage. To find 



1. Pick RL (.6 20K) IC=.5VS/RL 

2. Calculate RE (Gain 1-25) RE = RL/Gain 

3. Calculate VE (IE about equal to 1C) 

VE=IC( RE) 

4. Add VBE to VE to get VB. VBE=.3v for Ge, .6 
for Si VB= VE + VBE 

5. Pick RBI (3.3 27K) 

6. Calculate RB2 

RB2—R B1 ( VS-VB/VB) 

7. If NPN. VS is Positive 
If PNP, VS is Negative 

Example: NPN Si, 12VDC, Gain of 1 0 

1. RL=10K, IC=6/10K=.6 ma 

2. RE=10K/10= 1 K 

3. VE = .6x10' 3 x 1 xl0 3 =.6VDC 

4. VB=.6+.6=1.2VDC 

5. RB1=12K 

6. RB2 in K ohms 

RB2=12( 12-1.2/1.2) = 12(9) = 108, use 110 K 

7. VS is Positive 

effective supply voltage, subtract VE from 
VS. Then drop half of that across RL. 

Step 2: This step presumes that the gain 
of the transistor is higher than the gain the 
circuit asks for. Normally this will be the 
case. If you want all the gain you can get, 
bypass the emitter resistor. This will increase 
the distortion somewhat. Usually the distor¬ 
tion will still be low enough for amateur 
purposes, but not low enough for “Hi-Fi”. 

Step 3: Since the base current is small 
compared to the collector current, this is a 
good approximation. It is not advisable to 
ground the emitter directly, as this reduces 
the dc stability greatly. It also makes this 
procedure almost useless, since some of the 
assumptions no longer hold. And one re¬ 
sistor and a capacitor are a very small price 
to pay for the advantages gained. Also, as a 
rule, the more voltage you drop across the 
emitter resistor, the more stable the circuit 
will be with temperature changes. 
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FOR BETTER COMMUNICATION 
INSIST ON A GAM ANTENNA 
MARINE-BASE-MOBILE 

GAM ELECTRONICS, Inc. 191 Varney Street, Manchester, N.H. 03301 


Step 4: In actual practice, VBE will not 
be exactly .2 or .6 vdc, but these values will 
be very close. The emitter follows the base 
voltage, and not the reverse, as this proce¬ 
dure might seem to indicate. But this is the 
simpler way to design the amplifier. 

Step 5: No correction has been made for 
base current, so VB may be slightly lower 
than this step indicates. The lower RB 1 and 
RB 2 are, the less base current will affect the 
result. But this also lowers the input imped¬ 
ance, which makes the amplifier harder to 
drive. 

. . . WA5SWD/6 

Even Better Gamma 

In the Sept. ’66 73 , the improved gamma 
match can be further improved by using the 
printed circuit board in one piece as in Fig. 1. 
This makes for a neater job and less chance 
of wire breakage. K6ZHO’s idea is a fine one. 


SOLDER BRAID 
THRU HOLE to 
OTHER SIDE 


COPPER ON 
BACK SIDE ONLY 



20 METER SHOWN 


h— l 1/2* H 

Fig. 1. Details of the improved gamma-match. 


• • 


MORE RANGE 

with NO NOISE 



ELIMINATE IGNITION NOISE 

ELECTRO-SHIELD" 

YOUR ENGI NE 
from S44-95 


ESTES ENGINEERING CO. 

543 W. 184th St., Gardena, Calif. 90247 


4-Element Quad 

$11195 

GUARANTEED! 

SKYLANE PRODUCTS 

406 BON AIR AVE. • TEMPLE TERRACE, HA. 33617 


The boards should be of either epoxy or 
polyester. These will absorb less moisture 
and stand up better in the weather. Newark 
lists both of these items in their catalog. The 
epoxy 3x6 is $1.14, # 19F3213. The poly¬ 
ester 3x6 is $ .73, § 19F3228. Kepro is the 
vender. 

Paul A. White, W6BKX 


4 NEW TUNAVERTER LINES & SQUELCH 

Tunable and crystal controlled RF 
converters for monitoring Police, F ire. 

Amateur, CB, CD, VHF weather, etc., 
on your broadcast radio economical 

iv- 

See listing of models in Mar. issue of 
73, page 21. 

HERBERTSALCH& CO, Woodsboro 7, TX 78393 
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A (.heap and Dirty 15-Meter Antenna for the 
Longhaul DX 


Paul Cook III, WA7CSK 
2943 N.E. 178th Street 
Seattle, Washington 98155 


The $4.98 Novice Special 


There’s no doubt about it, with the 
sunspot cycle where it is now, 15 meters is 
the best band for the Novice who wants to 
work the world. Openings to all continents 
occur daily, and flea powered Novice sta¬ 
tions are picking off the rare DX like 
shooting fish in a barrel. The word seems to 
be getting out, and now more and more WN 
callsigns are heard on 15. When the choice 
DX moves in on frequency, there are even a 
few pileups - an occurence formerly re¬ 
served for 20 meters. If you want to work 
ALL of the DX with good consistency, 
you’re going to have to have a good signal. 

Most Novices today run 75 watts into a 
simple dipole antenna, but if you want to be 
“top dog” in the pileups, you’ll just have to 
do one better than the next guy. One way of 
doing this is to increase your transmitter 
power beyond the Novice limit of 75 watts. 
However, that just means big trouble with 
the FCC, so a better thing to do is to put in 
a better antenna. In this article I’m going to 
show you how to build a beam antenna that 
will beef up your signal so that you can 
really “sock-it-to-’em” on 15. 

The antenna that I am going to describe is 
called a phased vertical array. It consists 
basically to two 1/4 wave vertical antennas 
with 1/4 wave radials placed 3/8 wavelength 
apart. The antenna is fed with appropriate 
matching and phasing sections and has a gain 
of about 6 db. This 6 db of signal improve¬ 
ment is the same as if you changed your 
transmitter power from 75 watts to 300 
watts! The antenna is very cheap and easy to 
build, and you might have all of the parts, so 
then it may cost you nothing. 

Theory 

Basically, the antenna consists of two 
vertical ground plane antennas placed in 
“phase” with each other. This means that 
the two ground planes are placed at a certain 


Parts List: 

200 ft. of wire 

2—2x4 boards, about 12 ft. long 
25 ft. of RG59/U coaxial cable 
50 ft. of RG58/U coaxial cable 
Electrical tape 
Solder 

4—egg type insulators 

distance apart so that the signals from both 
antennas complement each other and pro¬ 
duce higher radiation in one direction. This 
works the same for receiving. In this way we 
(1) reduce QRM to stations in other direc¬ 
tions because they don’t hear us, (2) reduce 
QRM from stations in other directions 
because we don’t hear them, (3) increase our 
signal strength in the desired direction, and 
(4) increase the received signal strength from 
stations in the desired direction. This all 
adds up to higher station flexibility and 
efficiency. 

Construction 

To build the antenna you will need the 
materials that are listed in the parts list. The 
two boards can be mounted on the side of a 
roof, like my own installation, or mounted 
on the ground. Before you erect the boards, 
pound a nail in each end of both. Then 
measure out 11 feet of wire and connect it 
to two egg insulators. Do this for both 
boards, and be sure to solder. Next, take 
fishline, rope, or what have you, and string 
up the wires vertically on the boards, tying 
the insulators to the nails. Then erect the 
boards. When you do this, be sure that both 
boards are vertical and 16-1/2 feet apart. 

Feedline and Matching Section 

Now you have constructed the antenna, 
and it’s time to piece together the matching 
section and feedline. 

Take one 11 foot piece of RG59/U 75 
ohm coax and splice it to an 11 foot piece of 
RG58/U 52 ohm coax, as shown in Fig. la. 
Do a neat, careful job and wrap the connec¬ 
tion well with electrical tape. If you have 
some Krylon spray, use it on the connection 
to do a completely weatherproof job. 

Get 11 feet of RG59/U and the RG58/U 
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(3) WRAP TWO LAYERS OF BARE HOOKUP WIRE OVER THE ENTIRE 
CONNECTION, THEN SOLDER 


” I/////;; j ;/;///;/! » 

(«l WRAP ENTIRE CONNECTION WITH TAPE 


Fig. IB 





tmm Lizimm 

(2] SAME AS NO (21 ABOVE 

1 

— 




that goes to the shack (as shown in Fig. 2) 
and make the three way splice as shown in 
Fig. lb. Here again, if you have Krylon, use 
it. 

Now lay out the matching section on the 
ground or the roof. Don’t coil up the coax 
or let any kinks get in it. Instead, lay it out 
so that it lies in a gentle curve with no sharp 
turns as shown in Fig. 2. Solder the center 
conductors from the two ends of the match¬ 
ing section to the antenna wires at the base 
of the boards as shown in Fig. 3. Then solder 
the outer conductor and eight or more 11 
foot ground radials to the nail on each base. 
Run each radial out from the base fairly 
perpendicular to the vertical boards and lay 



them on the roof or ground in a fashion 
similar to the spokes of a wheel. The radials 
improve the low angle of radiation which 
brings in the long distance signals better. 
Operation 

Now that you have completed the an¬ 
tenna, try it out on the air! When 1 tried 
mine out with the antenna aimed toward 
Europe the first time on the air, I knocked 
off two SM’s, a G3, and II, and a DL with 
only 75 watts. This little antenna is a real 
bomb! If you wish to change the directivity 
of the antenna, then substitute PL-259 
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CASSETTE TAPE RECORDER 

After testing a dozen different 

makes of cassette tape recorders 

we found that the Valiant was by 

far the easiest to use. The fidelity 

is good and the push button sys- ^ l ^ 

tem outstanding. Has battery lev- ■ 

el meter, recording level meter, 

jack for feeding hi-fi or rig, oper- MjjBgH 

ates from switch on mike. Great 

for recording DX contacts, friends, at tne movies, 

parties, unusual accents, etc. Use like a camera. 

Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALEN DAR CLOCK 

This beautiful clock reads 
the day, the date and the . «-n, ■ 

time in large, easy to read I _ “'lj| 2.1 I 1 ® 

numbers. Set this on GMT I 
and never make a mistake 
again on logging time or date. 8x3%x3%, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 

12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1% lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a -- 

digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Vour name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 


Send order to: 

REDLINE Co. Box 431, Jaffrey NH 03452 


( ) Tape recorder 
( ) 24 Hour clock 
( ) Travel clock radio 


Digital clock radio 
12 Hour digital clock 
Desk name plate 


Address. 


j City— 
I State. 


coaxial plugs, a double female connector, 
and a Tee connector for the splices. If you 
connect these as shown in Fig. 2, you will 
have your signal aimed in the direction 
shown. But if you take the RG58/U match¬ 
ing section out, and connect it exactly the 
same way, only on the other side of the Tee 
connector, you will reverse the direction of 
your signal. If you leave out the RG58/U 
matching section altogether, you will end up 
with a figure eight type bidirectional pattern 
that is perpendicular to the two previous 
patterns. 

In conclusion, if you try this antenna, I’m 
sure that you’ll work a lot of DX. The 
antenna is efficient and works well, and will 
help you to get the edge on the other 
stations. If anyone has any problems with 
this antenna, please write to me and I’ll be 
happy to advise. If you build this antenna, 
write to me anyway and tell me how it 
works! 

. . . WA7CSK 


FCC ACTS TO REVOKE AMATEUR 
LICENSES ON OBSCENITY CHARGES 

The Federal Communications Communi¬ 
cations Commission took action today to re¬ 
voke the operator licenses of three Amateur 
Radio Service operators on charges of ob¬ 
scene, indecent or profane radio communica¬ 
tions. The Commission ordered Steven P. 
Bowman, of Sikeston, Mo.; Kenneth C. Henry 
of Anderson, Inc., and Gary Overman, of New 
Castle, Ind., to show cause why their licenses 
should not be revoked. The three operator 
licenses were also ordered to be suspended. 

In addition to the obscenity charges, other 
violations included transmission of false or 
deceptive signals or communications, failure 
to identify stations properly, transmission of 
unidentified communications or signals and 
willful or malicious interference to radio com¬ 
munications of other amateur stations. 

The Commission said that the three ama¬ 
teur licensees had repeatedly and willfully 
violated the Rules. The enforcement actions 
followed investigations carried out by the 
FCC Field Engineering Bureau and the FBI 
after complaints were received from other 
amateur radio operators. 

Actions by the Commission March 14, 
1969, by its Chief, Safety and Special Radio 
Services Bureau. By Orders, and Orders to 
Show Cause. 
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_ M.B. Crowley, EI4R 

How to Fly Your Kite 

(Ora vertical long wire on last year’s EI0RF Expedition) 


The location of the expedition “BEAR” 
island (rechristened “BEER” island) was 
good, but the shack QTH was surrounded on 
three sides by mountains. The problem was 
to put out sufficient wire for our 1.7 MHz 
bands; and 260 feet of wire can present quite 
a problem on such a location. A vertical 
aerial would be fine, but 260 feet of support 
pole was out of the question on an island ex¬ 
pedition. Gas-filled balloons are not easily 
come by where we were located. The solu¬ 
tion-yes—a kite. 

Having in mind from my boyhood days 
the dimensions of a small kite without frills 
or tails that, once aloft, in a light breeze 
could be tied to a convenient peg and forgot¬ 
ten about, it seemed to me that this was the 
ideal solution. 

One of our boys gave me some 260 feet of 
braided copper wire from the old emergency 
TX “The Gibson Girl” used by aviators in 
the Second World War. This wire seemed 
ideal to fly the kite with and weighed only 
one pound. 

Having some half-inch (average) diameter 
bamboo, garden variety poles on hand, and 
having persuaded the XYL to let me have 
some old bed sheets from her junk box, the 
next undertaking was to scale up the original 
version of the kiddie kite. 

From the diagrams it can be seen that the 
dimensions and shape are straight forward 
and present no mathematical problems to 
scale up to the required size. In my case, this 
amounted to bamboo poles of 5 feet in length. 

The materials required are four bamboo 
poles, one large section of sheeting and two 
smaller sections of sheeting. Three lengths 
of tough light cording are also required. The 
illustrations give the dimensions of these 
pieces. When cutting the cloth, do not for¬ 
get to include that extra width of cloth on 
the leading edges of the wings, which, when 
folded back on itself and stitched, will hold 
the two pieces of cord that strengthen the 
wing edges. 

It would at this stage be advisable to sec¬ 
ure the services of the XYL or YL to machine 
stitch the edging. Go careful here, for this 
sort of favor could cost you later; why else 



do I write this article for 73 Magazine? 

The center pieces are stitched with a larger 
overlap to hold the bamboo poles, which 
should slip into place with a reasonably tight 
fit, the ends being then stitched over by hand 
needle to hold the poles permanently in place. 

The overall weight of the kite and poles 
was 3 pounds. The down wire should be tied 
approximately a quarter way down the tie 
cord. Unwind about 50 feet of the downwire 
and have a helper push the kite up into the 
wind with the downwire held tight. In a 
modest steady breeze the kite will lift gently 
and the remainder of the wire can be paid 
out. If the kite pulls too hard and slips 
sideways, tie the downlead further up the tie 
cord until balance is achieved and the down- 
wire is near vertical. In a light breeze and 
from the pull on the downwire, it seems to 
me that this size kite could support about 3 
pounds of downwire. 

One word of warning. If the breeze is 
strong, do not allow the junior operator to 
play around with this size kite. There are 
easier ways of flying nowadays. Once the kite 
is aloft, with the required length of wire, tie 
the downlead to a convenient tie point, 
through an insulator. A lead to the shack 
from the tie point will give you a vertical 
antenna without match, provided the wind 
remains. Force 9 winds should be avoided 
as your favorite rig may disappear out the 
shack window. Happy flying hours, fan- 
winds and tight wires. 

...EI4R 
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In Search 


Ted Shapas, K9Y0E 
14925 Evers Avenue 
Dolton, Illinois 60419 


of a Better Angle 


Observations and Suggestions Involving HF Radia¬ 
tion Angle Manipulation 


When HF DX-getting tactics are dis¬ 
cussed, sooner or later the subject will center 
around antennas, for the antenna, coupled 
with its geographic positioning, will ulti¬ 
mately make or break a DXer. A status is 
eventually achieved, however, when the 
serious DXer has put up the largest and 
tallest antenna he cared or dared to, or a 
point of “signal strength stagnation” is 
reached. For most of us this is a frustrating 
level, for it probably still means an S-unit or 
three gap between us and the big guns. Even 
if you feel you’re near the top, however, 
there were undoubtedly times when these 
extra db would have come in handy. This 
article is no magic panacea for combatting a 
W3CRA or W5VA in the pileups, but 
knowing a little about radiation angle manip¬ 
ulation may give you something to think 
about along those lines. 

Low angle advantages 

I think many of us have operated enough 
to realize the importance placed upon an 
antenna with a very long boom perched 
upon a very high tower. The fellows with the 
biggest combinations of these two, possibly 
coupled with an elegant location, constitute 
the big guns, or the big DXers and contest 
winners. 

A major reason for their seeming invul¬ 
nerability is the very low vertical radiation 
angles associated with such an antenna com¬ 
bination. For normal F2 propagation paths, 
the best situation is for your signal to reach 
a distant point in the least number of 
"hops" or reflections. Up to about 2500 
miles or so. one hop propagation is possible, 
but after that, an earth reflection is neces¬ 


sary. Now the signal is being decreased by a 
number of losses; most pertinent here are 
distance losses due to spacial spreading, and 
ground losses at each earthly hop. Distance 
loss is of course a function of distance; a 
lower reflection angle means less distance 
travelled and therefore less loss than a higher 
angle, although the difference may only 
amount to a db or two. Much more impor¬ 
tant are the ground losses. While sea reflec¬ 
tions are less critical of incident angle, 
ground reflections may result in four or five 
db differences per hop between low and high 
angles, depending upon frequency (1). Here 
is one place where the big guns clean up! 
One or two less of these lossy earth hops 
experienced by signals approaching from a 
high angle and we’re talking about S-units of 
difference. Fortunately, all is not this rosy 
for the people with the low take-off angles. 

NBS observations — good news? 

The good news is that in most cases, these 
things I just talked about occur only for 
“storybook” propagation under ideal condi¬ 
tions. What about the real world? W. F. 
Utlaut presented an interesting report along 
those lines in our National Bureau of Stand¬ 
ards research journal Radio Propagation 
where he made a detailed study of radiation 
angle importance. The results were slightly 
astounding (2). 

Using a VOA transmitter in Munich, 
Germany, and receiving antennas in Boulder, 
Colorado (a receiver was also located in 
Slough, England, but results were consistent 
with those in Boulder), all with carefully 
calculated radiation patterns, Utlaut at¬ 
tempted to find out if low angles were that 
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Boulder Antenna 

Height 

ft 

Radiation Angle 
deg 

IB 

50 

15.6 

2B 

135 

5.2 

3B 

310 

2.3 

4B 

485 

1.4 

5B 

985 

0.7 


Table 1 


good. From March to June, 1959, on 20 
MHz, the Munich station transmitted while 
the receivers in Boulder carefully recorded 
daily signal variations. Five receiving an¬ 
tennas were used, varying in vertical radia¬ 
tion angle from .7 to 15.6 degrees. Table 1 
lists the various antennas, heights, and asso¬ 
ciated radiation angles, while Figs. 1A, IB, 
1C, and ID are graphs of hourly median 
signal strength for the Munich to Boulder 
path from March to June. Transmitting 
antennas at the Munich end were rhombics 
and vertical main lobes between 12 and 16 
degrees (two antennas used). 

While receiving data extended through 
times when the predicted MUF (Maximum 
Usable Frequencies) were below the oper¬ 
ating frequencies, this may be slightly im¬ 
practical from the amateur standpoint where 
relatively low power is usually employed. 
Close inspection of Figs. 1A-D will bring out 
a number of interesting points: 

1. No one radiation angle dominated for 
an entire average day during the time 
the band was open. (MUF greater than 
20 MHz.) 

2. Low angles seemed more of an asset 
during a summer month (June) than 
during a spring month (March). In 
addition, the spread of signal strength 
between one angle and another was 
greater during the summer months 
than during the spring. 

3. Lower angles were characteristically 
“band openers” with dominance here 
noted in excess of three S-units over 
the highest angle. 

4. Higher angles seemed valuable during 
the midday hours, with some advan¬ 
tages over the lowest angle in excess of 
two S-units at these times. (Remember, 
these were monthly averages; there 
were undoubtedly times when these 
differences were greater.) 

The basic observation by Utlaut in this 
report was that statistically, and over an 
average 24-hour period, best results could be 
gained by using the lowest radiation angle 
possible. This involved times when the pre¬ 
dicted MUF was much below 20 MHz; which 



Fig. 1 A. Hourly median signal strength for 
Munich to Boulder path, March, 1959. 
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Fig. IB. Hourly median signal strength for 
Munich to Boulder path, April 1959. 
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Fig. 1C. Hourly median signal strength for 
Munich to Boulder path. May 1959. 



Fig. ID. Hourly median signal strength for 
Munich to Boulder path, June, 1959. Trans¬ 
mitter in all cases was off the air from 0600 
to 0800 MST. (1) 
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would probably mean communication below 
amateur capabilities. Looking at times when 
the MUF was 20 MHz or above, or when the 
band was open for possible amateur con¬ 
tacts, seems a slightly different story, with 
the “best” angle rapidly changing with time. 
The two most practical antennas, with real¬ 
istically achievable angles, were IB and 2B, 
representing the small time DXer (height 50 
feet, angle 15.6 degrees) and the big gun 
(height 135 feet, angle 5.2 degrees) respec¬ 
tively. Although most differences between 
these two antennas were in the range of 5 
db, special note should be taken of the April 
graph at about 1600 MST when antenna IB 
(small time DXer) had the astronomical edge 
of 40 db over antenna 2B (the big gun)! 

Possible explanations — ray paths and angles 

Reasons for such phenomona are varied 
but usually of a complicated nature; the 
important point is that they do exist. A 
possible “easy” answer seems to lie in 
another recent finding by our Bureau of 
Standards; while a low radiation angle nets 
great skip distances, in most cases the 
absolute longest skip is achieved by a very 
high angled ray. Fig. 2 illustrates. Ray paths 
1, 2, and 3 follow the generally accepted 
propagation theories — the lower the take¬ 
off angle, the greater the distance. Ray 5, 
however, the highest angled ray before iono¬ 
spheric penetration takes place, actually 
out-distances the lowest angled ray! This is 
apparently the case for most propagation 
paths, as shown in another NBS graph, Fig. 
3. This shows in a general case, that for any 
skip distance D, two ray paths are possible at 
any frequency below the exact MUF — 
either a high or low angled ray. Note, 
however, that the high angled ray is critically 
dependent upon the correct angle. Note also, 
in Fig. 2 again, that the high angle signal is 
spending much more time in the lossy 
ionosphere than the lower angles. 

Fig. 4 depicts even a more frightening 
possibility. This is a government ionogram, 
or graphical picture showing path time ver- 



Fig. 2. Possible ray paths at a fixed frequen¬ 
cy with varying vertical radiation angle. Note 
that the highest angled ray, #5, outdistances 
even the lowest angled ray, #3. (2) 



Fig. 3. Variation in skip distance D with 
vertical radiation angle 0 . Note how criti¬ 
cally dependent the skip distance is upon 
small changes in angle for the high ray. (2) 



Fig. 4. Ottawa,Slough ionogram for Novem¬ 
ber 14, 1957 at 1556 UT. Note that above 
39 MHz only reflection of the high angle 
ray occurs. (2) (By permission of the 
Chief Superintendent DRTE.) 

sus frequency, for, in this case, an Ottawa to 
Slough, England path. The horizontal lines 
show the high and low rays as reflected by a 
pulsed signal. The “omigosh” data here is 
that above 39 MHz, reflection occurred only 
with the high angle ray; low angle reflection 
was simply nonexistant! 

A few more easily talked about reasons 
for the “best” angle to vary involve the great 
number of possible paths that a ray may 
“use” when skip distances are great. Fig. 5 
illustrates two cases that could prevail along 
a DX path, although any combination of 
these hops are possible. Sporadic E clouds 
enjoy floating around, particularly during 
the summer months, and may enhance or 
belittle a band opening if one is hit. Since 
they are relatively small, a difference in 
take-off angle may result in a miss by one 
station, a hit by another, constituting dif¬ 
ferent paths travelled, and ultimately dif¬ 
fering signal strengths at the DX end. A 
similar situation may exist for the more 
stable E and FI layers as well. Also, as 
suggested in Fig. 3, the number of possible 
paths decreases as the operating frequency 
approaches the MUF. The NBS tests were 
started in the spring, with the daytime MUF 
much above the operating frequency at that 
phase of the sunspot cycle, so many com¬ 
binations of paths were possible. Many were 
apparently high angled paths. As summer 
approached, the daytime MUF was nearer 20 
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MHz. and consequently less paths available, 
the last path to go (at the exact MUF) 
apparently is characteristically low angled, 
hence the better results with low angles in 
the summer. Finally, the ionosphere is full 
of simple flaws, such as “thin” and “thick” 
spots, holes, and tilts, all of which play 
important roles in determining which path a 
signal may take, and all of which in some 
way are connected with the incident signal’s 
vertical takeoff angle. What I’m trying to say 
is that there apparently is no year-round 
“best” angle, and for consistent results, it 
would be nice to be able to change the 
antenna’s radiation angle quickly and accu¬ 
rately. 



Fig. 5. Possible ray paths for typical F2 
propagation. Any combination of these F 
and E layer bounces may occur. 

Three methods and results 

Accomplishing this accurate radiation 
angle change is not as hard or expensive as 
might be guessed; many DXers have un¬ 
doubtedly tried the suggestions I’m about to 
present and have, hopefully, met with some 
degree of success. I’ll concern myself with 
horizontally polarized antennas only, since 
they are not as greatly subject to ground 
losses that vary from place to place, and 
since they are more highly regarded in DX 
circles. 

The vertical radiation pattern of anyone’s 
antenna is, of course, a point by point 
multiplication of antenna’s free space 
pattern and the ground reflection pattern. 
The free space pattern is dependent upon 
the antenna’s ability to focus the signal; the 
lobes or plots of transmitted intensity from 
such an antenna will lie at an angle of zero 
degrees with the horizontal. Ground reflec¬ 
tion patterns of any horizontal antenna are 
basically a function of antenna height above 
a perfect ground. These two patterns, plus a 
small compensation factor for those of us 
without a perfect ground, as well as con¬ 
siderations for trees, buildings, wires, or 
other obstructions, make up the real radia¬ 
tion pattern. Fig. 6 shows a simple example 
of this three step process. 

The Armstrong method 

Antennas with parasitic elements are little 
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Fig. 6. Example of real radiation pattern 
determination. Fig. 6A is the vertical pat¬ 
tern of a half-wave dipole in free space for a 
plane perpendicular to the wire axis. Fig. 6B 
is the vertical ground reflection pattern in all 
directions for such an antenna at a height A 
above a perfect ground. At the same time, 
6B is the ideal resultant when A and the 
ground reflection pattern are multiplied to¬ 
gether point by point for a plane perpendicu¬ 
lar to the wire. The dotted line represents a 
possible final result taking into account ob¬ 
structions and a less than perfect ground. (3) 
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Fig. 7. Overlayed patterns of a reference 
dipole and a three element parasitic array, 
both at a height of one wavelength. Verti¬ 
cal lobes of both remain at same angle of 
elevation and depend only upon height above 
ground. (4) 

different in these respects, as shown in Fig. 
7. Probably the simplest method of radiation 
manipulation, then, would involve changing 
the multiplicative ground reflection pattern. 
Since for horizontally polarized antennas, 
the ground reflection pattern is a function 
only of height above ground, this is easily 
accomplished by varying the antenna’s 
height. Fig. 8 shows graphically this relation¬ 
ship for antennas over flat terrain. Note how 
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Fig. 8. Relationship between main radiation 
lobe elevation and height above ground for 
horizontal antennas above flat terrain. Note 
how difficult takeoff angles of less than 5 
degrees are to achieve in such a situation. 

difficult it is to achieve take-off angles of 
less than 5 . Fortunately, the severe require¬ 
ments of this graph can be lessened if the 
antenna foreground is sloping. The math 
becomes a little embarrassing, but your 
actual radiation angle can be calculated in 
such a situation. A more complete analysis is 
given in “Radio Transmission in the Lower 
Atmosphere” by Bailey, Bateman, and 
Kirby, PIRE, October, 1955. 

Lowering or raising the antenna is then a 
distinct possibility and although frequently 
practiced, it’s usually agonizingly slow, and 
hard on arms and winches. It can be helpful, 
however, for short operating periods, such as 
contests or DXpedition chasing, when the 
lowering or raising need only be done once 
or twice per day. 

Stacking 

A much better method involves vertical 
stacking. While not going into the rigors of 
stacking dimensions, (A very good analysis 
can be found in “Optimum Stacking 
Spacings in Antenna Arrays” by H. W. Kas¬ 
per, K2GAL, QST, April, 1958.) 1 will say 
that for best results, the antennas should be 
stacked for maximum gain, with the bottom 
bay at least X /2 off the ground, more if 
there are numerous obstructions. For three 
element yagis, this involves spacing, of at 
least 3/4 X, a troublesome distance for 14 
MHz, but a distinct possibility on 21 and 28 
MHz. Aside from the three db maximum 
attainable gain if done correctly, this stack¬ 
ing sharpens the vertical lobes, although the 
antenna’s actual height is now at the mid¬ 
point between antennas. 


Interesting results can be achieved if an 
antenna switch is employed to change 
between any of the three possible antennas 
which are now present — top bay, bottom 
bay, and both bays, each with differing 
radiation angles. This type of arrangement is 
employed at a local station, K9CSW. Here 
two three element duoband quads are 
stacked vertically, with the top bay at 77 
feet, and bottom bay at 37 feet, slightly less 
than optimum for 20 meters, but decent on 
fifteen. Results have been somewhat en¬ 
couraging, and appear to bear out the critical 
dependency on radiation angle that was 
hoped for. The bottom bay has no doubt 
made such a poor showing due to its close 
proximity to ground, surrounding it by the 
usual city clutter of wires and buildings. In 
addition, differences in excess of two S-units 
were noted between antennas during short 
skip (Sporadic E) conditions. This difference 
was in favor of a high angle over a low. 
Sneaky stacking 

A final method involves feeding the 
stacked antennas slightly out of phase with 
each other, thus raising the main radiation 
lobe. The advantage here is that the 3 db 
that may have been gained by stacking is 
always present, as was not the case in 
switching the antennas themselves. Fig. 9 is a 
theoretical example. For two stacked arrays, 
A and B, 3/4 X or 270 electrical degrees 
apart, best results are achieved when both 
antennas “look” electrically identical and 
are fed exactly in phase, with precisely cut 
equal feedlines. This gives a low main verti¬ 
cal lobe; for simplicity’s sake, we’ll call it 
zero degrees to the horizontal. To raise this 
main lobe, the signal must reach antenna B 
before antenna A. For a rise of 10°, as 
illustrated, this required the feed line to 
antenna A to be longer than that to B by a 
distance D. Using simple trigonometry, dis- 



o. 132 X 

Fig. 9. To raise the main vertical radiation 
lobe in a vertical stacking situation, antenna 
A must differ in feedline from antenna B by 
a length D. Length D depends upon the de 
sired angle x: here ive used 10 degrees. 
Angle y is also 10 degrees; therefore D is 
equal to tangent 10 decrees times the stack 
ing spacing, or 132A (See Fig 10! 
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* 4P0ED TO BOTTOM FECDUNE 


Fig. 10. Graph of wavelengths of feedline to 
be added to the top antenna in a stacking 
situation (Fig. 9) for raising the main verti¬ 
cal radiation lobe up to 30 degrees. This 
will only work for 3A/4 stacking spacing. 

tance D is found to be .132 A. To simplify 
things, this feedline difference has been 
plotted in Fig. 10. Note that this is only 
for a stacking spacing of 3/4 A. 

A similar arrangement is being tried at 
K9CSW, with calculated switch positions of 
10, 15, and 20 degrees, but results are a little 
hazy. Possibly the lobes are simply too 
broad to make a noticeable difference when 
shifted only a few degrees. Quads are par¬ 
tially stacked antennas themselves, so ele¬ 
vating the main vertical lobe any appreciable 
amount adds importance to usually insignifi¬ 
cant side lobes. It’s also quite difficult to 
keep two quads looking electrically identical 
for very long. One distinct advantage was 
noted here, however, over simply switching 
antennas. Some types of “city noise” appar¬ 
ently arrive at very distinct angles; manipula¬ 
ting the lobes in this manner often resulted 
in noise reduction on the order of two 
S-units. In some locations, this may be more 
valuable than any outgoing signal strength 
additions. 

Conclusion — suggestions and more problems 
The question I’ve still left partially unan¬ 
swered is exactly what are the best angles? 
Bill Orr’s Beam Antenna Book lists the range 
of optimum angle of radiation as in Table 
III. This is apparently inconsistent with 
those findings by Utlaut, (see Fig. 1) who 
found the very best angle to be the lowest 
tried, .7 degrees, much lower than the 
supposed 7 degree minimum. This was in 
light of the fact that the transmitting an¬ 
tennas in this case utilized realitively high 
angles (12 or 16 degrees) for main lobes. 
Although only listed for four months, 
Utlaut’s signal strength versus time averages 
do show definite seasonal variations; low 
angles did seem valuable during a summer 
month (June or July) when the rule seemed 


the lower the better for the time the band 
was open. The spring months, however, 
pointed out the advantages in ability to vary 
the radiation angle, since higher angles domi- 
nated for much of the “band open” time. 
Results at K9CSW have varied, but seem to 
agree with this trend. Certainly an accurate 
yearly pattern could be worked out for a 
particular DX path, but the effects of other 
phenomena (sunspot number change, iono¬ 
spheric storms, north-south tilts, etc.) that 
may be encountered along the variety of 
paths a DXer is interested in would make the 
game quite involved. 

Band Range of Optimum “Optimum" Antenna 
Angle of Radiation Height 

7 me 12 ° — 40 • Above 45’ 

14 me 10° — 25° Above 40' 

21 me 7°-20° Above 38' 

28 me 5 ° — 14° Above 34' 

Table III. Geometrically determined "opti¬ 
mum" radiation angles for the ham bands. (4) 

Another problem was encountered at 
K9CSW. Although signal strength differences 
were sometimes reported in excess of two 
S-units for one angle over another, it was 
rare when a same difference was noted on 
received signal strength. Apparently many 
DX paths are not completely reciprocal. This 
is a good thing or we might have to worry 
about accurately matching the DX station’s 
vertical radiation pattern, but adds to the 
confusion when trying to decide which angle 
to use to be heard the best. Even in cases 
when signals received on both ends were 
enhanced, the difference was usually not 
detectible unless two-way key down S-meter 
tests were run. In contests or chasing a 
DXpedition, these key down tests are a little 
hard to come by; the need for some sort of 
system is apparent. Since accurate angle of 
arrival measurements are expensively compli¬ 
cated, perhaps only trial and error can devise 
such a system. It’s hoped, however, that 
such a system actually exists, for it could 
pay off in great dividends for the serious 
operator, greatly adding to the effectiveness 
of even a modest antenna. 

. . .K9YOE 

References: 1. Davies, Kenneth. Ionospheric Ra¬ 
dio Propagation, (Washington, D.C. U.S. Govern¬ 
ment Printing Office, 1965), Ch. 4. 2. Utlaut, 

W.F. "Effect of Antenna Radiation Angle Upon 
HF Radio Signals Propagated Over Long Distances," 
Journal of Research of the NBS—Section D. Radio 
Propagation, (Volume 65D, March-April 1961), 
167-174. 3. The American Radio Relay League. 

The ARRL Antenna Book, (West Hartford, Con¬ 
necticut: ARRL 1956) Ch. 2. 4. Orr, William I. 
Beam Antenna Handbook, (Wilton, Connecticut; 
Radio Publications, Inc., 1955) Ch's. 1 & 6. 
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Crystal Stability with VFO Convenience 


Jack Grimes, W4LLR 
Box 16004 

Memphis, Tennessee 38116 


FSK Exciter 


A couple of years of chasing out of 
tolerance ARC-5’s used as vfo’s ruled out 
that approach. And anyone who has tried 
building a vfo in the 3 to 7 MHz range will 
testify that obtaining a stability of 20 to 50 
Hz is not the easiest of chores. 

Some thought was given to shifting a vfo 
off frequency during standby, and this ap¬ 
proach is very workable. 

A better idea, however, was to borrow 
the basic concept from the Northern FSK 
keyer, which uses a 200 kHz oscillator 
beating against a crystal in a balanced 
modulator. 

One item (available on surplus) which 
seemed ideally suited to the job at hand was 
the sub-assembly 0-17-ART-13A. 

This is a low frequency pto covering the 
range of 200 kHz to 600 kHz in three bands 
and is used in the AN-ART-13. The unit uses 
a 1625 tube, has a very fine, slow tuning 
dial, and is extremely stable. 


(Note: If this pto cannot be obtained, 
don’t throw out the idea. A 400 to 600 kHz 
vfo is not difficult to construct around a 
standard 455 kHz bfo coil, and stability 
relatively easy to obtain at this frequency.) 

Since the pto would be the “variable” 
portion of the frequency control it seemed 
desirable to use it without modification. 
This could be done by shifting the crystal. It 
would minimize the unwanted frequencies if 
the exciter output were one half the trans¬ 
mitter output frequency. 

Actual construction is straightforward 
and nothing is critical. Most parts may be 
freely substituted within a reasonably wide 
tolerance. The work and testing may be 
divided into four stages. 

1. The power supply may be any 
200 — 400 v source. 12 v is necessary for the 
heater of the 1625. The other tubes may be 
either 6 or 12 v types, depending on the 
supply. A VR150 and a VR105 or equiva- 



Fig. 1. FSK Exciter Schematic. 
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The 0-17-ART-13 pto, available from Fair 
Radio for $4.00. 


Complete exciter with pto. 
lent regulator tubes should be used with the 
required dropping resistor (value depending 
on voltage). The 017-ART13 pto should not 
be used with more than 105 volts to 
minimize harmonic output. Once the power 
supply is assembled, the pto should be 
connected and checked by listening for its 
signal on the low end of the BC band. 

2. Next the crystal oscillator should be 
completed. The only critical parts are the 
feed back capacitors from cathode to ground 
and from cathode to grid. The operation of 
the shift control may be checked by shorting 
across capacitor Cl with a screwdriver. 

3. The two-triode balanced modulator 
requires no push pull input of any kind. The 
tuned circuit L1-C2 tunes the output range 
desired. Two separate condensers can be 
used for the sections of C2 if frequent 
frequency changes are not anticipated. 

4. A polar relay is included in the keying 
circuit. With 30 mA bias current supplied 
from the exciter power supply, all that is 
necessary for operation is to plug into the 
local loop circuit. A turn over switch is 
provided. 


GOING MOBILE 
THIS SUMMER ? 

Before you buy, why not investi¬ 
gate the low, low price of the fin¬ 
est transceivers at Dymond Elec¬ 
tronics. 

Dy mond Electronics keeps a com¬ 
plete inventory of all the major 
brands ready for immediate pre¬ 
paid shipment anywhere in the 
USA. 


Your trade is worth more at 
Dymonds. All inquiries answered 
promptly. 

In Stock for Immediate Delivery 

• Collins 

• Yaesu 

• Galaxy 

• Linear Systems 

• Swan 

• Clegg 

• Drake 

• Vibroplex 

• Hammarlund 

• Hygain 

• Gonset 

• Mosley 

• Hallicrafters 

• Cush-Craft 

• BTI 

• Regency 


Ameco 


Astatic 


won 


ELECTRONICS 


Alfred G. Roach 
W6JUK 


515 BLACKSTONE 
FRESNO, CALIFORNIA 93701 

Operated by Hams for Hams 







Fig. 2. 6AG7 Amplifier. 


The function switch allows complete sta¬ 
tion control with one knob. In standby 
position the cathode of the crystal oscillator 
is lifted from the ground. In the take-over, 
spot, position the exciter is switched on by 
SW2-A while SW2-B shorts out the loop 
across the TU output. This prevents the 
receiver from keying the transmitter (if 
printer and keyboard are in series), and also 
allows a quick return of the printer to lower 
case by flipping the take over switch and 
punching the letters key. In the third posi¬ 
tion the “C” section of SW2 is used to 
control a transmit relay. In position No. 4 
the short across the converter output is 
removed and the transmitter may be keyed 
by an incoming signal. 

As with any hetrodyne circuit, care must 
be exercised not to tune up on a harmonic 
or wrong beat. The unit should be set up 
initially with a grid dip meter or absorption 
wave meter. The crystal used must be chosen 
so that the fourth or fifth harmonic of the 
pto does not fall on or near the wanted 
frequency. 

By doubling in the transmitter any un¬ 
wanted is further removed from the tuned 
output of the transmitter. 
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Fig. 3- Coupling coil to transmitter. 

The average RTTY enthusist will devote 
long hours and careful planning to come up 
with the best possible TU. Then in a rush to 
get the rig on the air will, all too often, slap 
a diode shifter on any existing VFO with 
less than the desired result. 

Or, should he decide to shift a crystal he 
may spend hours grinding the rock to a net 



Fig. 2. 6AG7 Amplifier. 


frequency only to find his shift shy of the 
850 Hz. Not to mention the fact that the net 
frequency may change about the time he 
finally gets within tolerance. 

In fact it was grinding my fifth crystal for 
Air Force Mars net operation in a little over 
one year that made me decide to do some¬ 
thing, even if it were wrong. 

Some Transmitters may require more 
drive than that obtainable from the balanced 
modulator. An amplifier stage becomes 
necessary. A 6AG7 is a logical choice. The 
grid of this tube is capacitively coupled to 
one side of coil L-l through a short length of 
RG-58. Two or three turns should be re¬ 
moved from this side of L-l to maintain 
balance. (If individual condensers are used 
for C-l, this may be maintained by tuning.) 

The layout of the 6AG7 stage must be 
made with care. Some physical separation is 
desirable between the coil L-l, and the 
6AG7 tube socket. The output coil, L-2, 
must be placed above chassis, (If L-l is 
below) with the plate lead going directly 
topside from the tube pin. The 27,000 ohm 
resistor insures complete stability. 

Low impedance output, either from the 
balanced modulator, or the 6AG7 stage, if 
necessary, allows the exciter to be located a 
convenient distance from the transmitter. 

A tuned link coupled input coil should be 
used at the crystal stage of the transmitter. 

Of the three FSK keyer units 1 have built, 
all have proved a pleasure to use. It has been 
found unnecessary to let the pto run all the 
time, as it will be well within tolerance from 
a cold start. And a five minute warm up will 
put you right on the button. The shifters 
have been used days at a time without 
touching the dial on Air Force Mars circuits. 

So if you are having problems with drift, 
setting up and maintaining proper shift, or if 
you are simply tired of grinding rocks, the 
0-17-ART 13 pto shifter may be your 
answer. . . . W4LLR 


86 


1 “7 MAP,A7IMC 




The First QSL 

Probably it was reading the ARRL quota¬ 
tion, “A QSL is the final courtesy of a QSO,” 
which prompted me to dig into several hun¬ 
dred old QSL’s in order to find out when and 
who started the “bloody mess.” Unlike the 
story of the “Chicken and the Egg,” there is 
no doubt that ham radio came first and that 
the art of QSL’ing was not far behind. 

Apparently it started around the middle 
or the end of 1921. I was operating 1IV at 
Bridgeport, Connecticut, at that time and my 
first card came from E. Laufer, 2AQP, who 
reports hearing my signals on October 9,1921, 
using a one tube regenerative receiver. This 
was followed by a QSL from J. E. Hodge, 
4BY, dated November 10, 1921, and a report 
from Gerald H. Edison, 1BMY, December 30, 
1921, asks, “What is your radiation current?” 
These QSL’s are all written on penny post¬ 
cards with the call letters put on with a rub¬ 
ber stamp or crayon. The first professional 
print job came to me from 2BRB (now 
W2BRB) and included a picture of the sta¬ 
tion. It is dated December 28, 1921, and 
most certainly Ed should be considered to be 
among the first of the QSL’ers. 

By 1922 and 1923 the QSL business was 
booming. Fancy printed cards were replacing 
the home-made ones with everyone trying to 
outdo the other in splendor. 

1923 brought the first of the DX cards. 
My first is from W. R. Burne, British 2KW, 
who received my signals on two valves, Sep¬ 
tember 5, 1923, at 04.10 GMT; so to the 
British go the credit for being the first to use 
GMT on their QSL’s, but no doubt their geo¬ 
graphical location had something to do with 
this. 

Just in case you think the “big boys” of 
that era were too sophisticated to QSL, you 
are wrong. I have a QSL from 1AW, signed 
by Hiram Percy Maxim; one from S. Kruse, 
10A and 9ZN, R.H.G. Mathews. Others in¬ 
clude John Reinhartz, 1QP; Irving Vermilya, 
1ZE; Dr. Cyriax, 2DI; and, Leon Deloy, 
French 8AB. Even the famous 1BCG confir¬ 
med a QSO with me on July 29, 1923. 2BO- 
still going strong as W2BO sent me a card da¬ 
ted May 10, 1923, and says he is running 20 
watts and using a paragon receiver. 

I suppose we will never know who sent the 
first QSL card but we can pin-point the year 
as 1921 and what a lot of QSL’s have been 
exchanged in those forty-seven years. 

C. Harold Campbell, W2IP 


SPECIAL 
TV CAMERA 
PARTS KIT 

ONLY 

$99.95 

including vidicon and lens! 

To meet the many requests for a low-priced 
solid state TV camera kit, we have made avail¬ 
able from our factory stock the following parts 
which you can assemble at very little additional 
expense into a superb TV camera. Included in 
the kit are the following: 

1) Completely assembled and tested video 
amplifier plug-in circuit board with a 10- 
transistor 6 MHz bandwidth amplifier and 
keyed clamp with adjustable pedestal and 
sync mixer. 

2) Completely assembled plug-in sweep.cir- 
cuit board with 8 transistor and 5 diode 
horizontal and vertical sweep generators 
and amplifiers featuring excellent linearity 
and more than enough drive for 1” vidicons. 

3) Excellent quality deflection yoke and 
focus coil with beam alignment magnets and 
raster positioning adjustment. Also included 
is the vidicon tube clamp and target con¬ 
nector. 

4) Camera tested vidicon excellent for 
amateur use and matched to the deflection 
assembly above. 

5) Good quality FI.9 or better achromatic 
lens with matching lens mount. 

Note: All items are brand new except vidicons 
which we guarantee will work with the parts kit 
supplied when assembled according to the sche¬ 
matic and adjusted according to normal pro¬ 
cedure. Since step-by-step instructions are not 
available, we recommend this kit only to those 
who can follow a schematic. 

Due to the low price and limited quantity, we 
cannot sell the above components separately. 

When our present stock is exhausted, it will cost 
at least $160.00 to repeat this offer. Order now 
to avoid disappointment. 

VANGUARD LABS 

Dept. H 

196*23 Jamaica Ave., Hollis, NY 11423 
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Telephone Beeper 



The following is a description of a tele¬ 
phone “beeper” to be used when recording 
telephone conversations. The “beep” can be 
adjusted to beep every nine seconds as 
required by the Public Utilities Commission. 

Without going into the legality of the 
device, let’s say it can be used to insert a 
beep into the telephone conversation that is 
being recorded, by inductively coupling into 
the telephone coil. The use of the device is 
visualized when recording phone patch traf¬ 
fic or recording a telephone message to be 
transmitted at some later time. 

Theory 

A 2N333 and 2N1305 transistor forms a 
multivibrator whose time of beep between 
pulses can be adjusted by a 250K potentio¬ 
meter. The pulse stays on for one half 
second, allowing it to drive a 1 kHz oscil¬ 
lator much better than a saw tooth or 
unijunction type will drive it. When the 
pulse is too narrow the tone is not clear, 
thus experimentally the multivibrator was 
used. 



Beeper to be used when recording telephone 
conversations. 


Ed Marriner, W6BLZ 
5 28 Colima Street 
LaJolla, California 9203' 

A brown bead No. 47 lamp bulb acts ai 
the pilot light and also as a non-lineai 
element which helps to sustain reliable 
pulsing periods. The multivibrator drives i 
feedback type oscillator using a 2N1306 a: 
the oscillator. This oscillator signal is ampli 
fied by a 2N1306 to create enough current 
through a coil to generate enough of a field 
to couple into the telephone instrument coil 
Construction 

The “beeper” is built into an LMB type 
box, 3-1/2” wide, 2” high and 6” long. Foi 
simplicity the parts are mounted on terminal 
strips rather than on a printed circuit board. 

Power is supplied from a 9 volt mercury 
type battery for long life, although, any 9 
volt battery should last a very long time. The 
amplifier’s source is 22 volts, which creates 
more current through the coupling coil. 

Many types of coupling coils were tried, 
but an S53X output transformer seemed to 
work the best. The case was pried off and 
then the keeper or end of the core was 
driven off, using a hammer and screw driver. 
It was thought a stronger field could be 
obtained by sawing off one of the sides of 
the transformer to concentrate the field 
between the center and one outside core, 
but there was no difference in the coupled 
signal and it was not worth the effort. 

There are no special precautions in wiring 
the unit except to get the polarity of the 15 
mF condenser in the multivibrator circuit 
correct. If it is backwards, the oscillator will 
not work. An indication that the circuit is 
functioning can be determined by watching 
the lamp blink. 


The spacing of the pulse can be set by 



Note the bettery mounting and parts in¬ 
stalled on terminals. 
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turning the 25OK poteniometer and timing it 
with a watch. A pair of crystal earphones 
can be clipped across the coil if it is desired 
to hear the tone, or the tone by induction 
into the telephone is another way to listen. 
The telephone coil is generally on the right 
side of the telephone as shown in the 
photograph. The transformer can be moved 
back and forth over the side of the phone 
until a maximum coupling is noticed and the 
transformer taped into place. 

The circuit probably has other uses and 
comments might be suggested, but for our 
purpose it has served for inserting a beep 
into the telephone for recording. ...W6BLZ 

(Continued from page 2) 

of the bulging counters full of 19^ pots, 5 4 
tubes (guaranteed to light, play), and 294 
tuning condensers. 

Sideband came next and finished off the 
old surplus gear that was still working and 
most of the active amateurs made the move up 
to a transceiver...commercially made. Lordy, 
it would take a lab of test equipment to get 
one of those things working if you could 
build it. Even the servicing problems were 
getting beyond most of us by this time. How 
many fellows are going to go out and buy an 
oscilloscope and the other choice test gear 
needed to keep the modern transceiver work¬ 
ing smoothly if they are going to use it only 
for an occasional service job? Virtually none, 
that’s who. 

This leaves us in the lousy position of not 
building our own equipment and not even 
being able to service it. Ham radio has come 
a long way. The old timers lament for the 
good old days, but no matter how loud their 
laments, they are buying just like the rest of 
us. Can anything be done about it? I don’t 
know! Does anything have to be done? Has 
amateur radio changed so much that it is no 
longer worth keeping going? 

What are the requirements for keeping 
amateur radio alive in our country? Let’s 
take a look at the FCC regulations and see 
how we stack up these days as far as the 
purposes of the amateur radio “service” are 
concerned. 

SUBPART A-GENERAL 
97.1 Basis and purpose. 

The rules and regulations in this part are 
designed to provide an amateur radio service 
having a fundamental purpose as expressed 
in the following principles: 

(a) Recognition and enhancement of the 
value of the amateur service to the public as 
a voluntary non-commercial communication 
service, particularly with respect to providing 


emergency communications. 

(b) Continuation and extension of the 
amateur’s proven ability to contribute to the 
advancement of the radio art. 

(c) Encouragement and improvement of 
the amateur radio service through rules which 
provide for advancing skills in both the com¬ 
munication and technical phases of the art. 

(d) Expansion of the existing reservoir 
within the amateur radio service of trained 
operators, technicians, and electronics ex¬ 
perts. 

(e) Continuation and extension of the 
amateur’s unique ability to enhance inter¬ 
national good will. 

The first, and presumably most important, 
function is (a) to provide emergency commu¬ 
nications. I think we can do this all okay. 
There’s nothing about building there.. For 
that matter, our commercial transceivers are 
vastly superior to home made equipment on 
several counts...easier to use...less down time 
...anyone can use it...compact, etc. Old timers 
will tell you stories about the olden Field 
Days when fellows tried to tune and use some¬ 
one else’s rig and the troubles they had. My 
six-foot rack has been replaced by two small 
desk top boxes. And with about one amateur 
for every 800 people in the country we can 
provide emergency communications just a- 
bout anywhere anytime. I think we should 
get a good high mark on (a). 

Considering (b), it is difficult, of course, 
for even the above average amateur to try 
to compete with the well financed research 
laboratory for most development work. We 
can still compete with them when it comes to 
major break-throughs. Labs cannot possibly 
afford to spend a lot of money on something 
that does not have virtually a 100% chance 
of succeeding. We can. Fellows like Frank 
Jones, Bill Hoisington, Sam Harris, Bill Ashby 
and many others are doing work that is in¬ 
valuable to our society...work that few labs 
would ever support. It is too bad that there 
are so few really outstanding men like this, 
but then, even in the past, there were only a 
small handful that made real contributions. I 
suspect that amateur radio is as valuable as it 
ever was in this respect. 

(c) is very interesting. Verrry. Obviously, 
our incentive licensing rule changes reflect 
this aspect of the purposes of amateur radio. 
But have our rules really kept up with the 
technical end of things? Let us take another 
look back into our past at this time. 

The first amateurs used the Morse Code for 
communications. It was considered difficult, 
at best, to modulate a spark transmitter, so 
code was the answer. Then came CW and the 
invention of the modulator, giving us AM. In 
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the 20’sand 30’s the phone transmitters were 
considerably more expensive than CW rigs 
and a lot more difficult to tune, with the re¬ 
sult that most amateur operation was via CW. 
But, as soon as phone was available the hams 
started using it and the percentage of phone 
ops grew steadily. Most operators preferred 
to talk rather than whistle and they changed 
to phone as soon as they could afford it. 

Sideband completely broke the back of 
the CW holdouts. Their complaints that CW 
could get through better than phone or that a 
CW rig was much less expensive than a phone 
rig fell apart. Sideband, they found, could 
get through just about any time that CW 
could! And the Heath $99 SSB transceiver 
forever stilled complaints about cost. 

There are still a sizable number of ops that 
use CW because they enjoy using it, but few, 
except Novices, use CW out of necessity. With 
the percentage of CW operation dropping 
year by year, many have wondered just why 
the FCC added the 20 wpm requirement to 
the Extra Class license. 

Modern communications techniques would 
seem to put emphasis on things like RTTY, 
facsimile, slow scan television, narrow band 
television, time sharing of channels, and other 
developments rather than harking back to 
our early days and our most primative mode. 
The FCC, to the contrary, has been decidedly 
backwards in handing down favorable rules 
for RTTY, facsimile, television, etc. Amateur 
development of these modes has been haras¬ 
sed and impeded by the FCC rather than 
helped, as per (c). 

Part (d) calls for trained operators, tech¬ 
nicians and electronic experts. We are con¬ 
centrating more on trained operators these 
days than technicians. But, with some 
10,000 of us active on the VHF's and a sim¬ 
ilar number working with RTTY and other 
advanced modes of communications, we are 
not doing too badly in the expert department. 

Good will? With phone contacts as sim¬ 
ple as they are today tens of thousands of DX 
operators can talk and make friends with fel¬ 
lows all over the world. A few simpletons 
yelling break-break, or calling doggedly on a 
DX frequency can create ill will, but for the 
most part, ham radio is a friendly world com¬ 
munity. A recent report of the Stanford Re¬ 
search organization showed that, dollar for 
dollar, radio amateurs achieve more good 
will than short wave broadcasting...by a large 
margin. 

We might try to curb our penchant for do¬ 
nating money to DXpeditions too. These 


often bring terrible ill will for us from abroad. 
The big problem is this: since the DXer is 
doing the job for money, he is very apt to 
by-pass a lot of formalities and tread heavily 
on toes in order to get on the air. One DXer 
went into Jordan a few years back and went 
on the air without a proper license. The re¬ 
sult was that ham radio was finished there 
from then on. 

All in all, when you look over the FCC ba¬ 
sis and purpose for amateur radio, we seem 
to still, in spite of all the changes that have 
come about,, be well worth our salt. Perhaps 
those that are calling for a return to building 
should take a look at the balance sheet. 

My own feeling is that building equipment 
is a lot of fun and I intend to run every con¬ 
struction project in 73 that 1 can get my 
hands on. Of course, 1 will tend towards 
pushing the newer modes such as TV, RTTY, 
SSTV, FAX, FM, and the like. We have a 
thousand or so hams that spend their hobby 
hours building equipment. Few of them ever 
get on the air for more than a short test of a 
new unit...then the parts go back into the 
junk box and the next project is underway. 
These are the fellows who provide us with 
most of the original constructions articles... 
this is why you keep seeing the same calls 
over and over in 73. 

It is important for us to do everything we 
can to see that we constantly have new ama¬ 
teurs entering the hobby. A certain percent¬ 
age of these newcomers will turn out to be 
builders...others will go for new modes...and 
a very few will get some sort of weird idea 
for a radical change and spend years working 
on it...and they just might succeed. I am 
reasonably sure that it won’t be long until 
someone makes a gigantic breakthrough into 
another form of communications which will 
make radio obsolete. It could well be one of 
the Novices who will get his ticket this fall. 

What do you think? ...Wayne 

Recent Visits 
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Sam Harris, W1FZJ/KP4 runs the receiv- 
;rs down at the world’s largest dish in Areci- 
ao. Sam is active on 75M in particular, work¬ 
ing DX along the low end of the band. He is 
ilso working on a miniature Arecibo dish at 
home, a few miles from the Big One. His 
75 M and 40M antennas are hanging from the 
three “haystack” mountains that surround his 
QTH. 


worked her by now. Helen has an incredible 
card index file of the thousands of stations 
she has worked on six meters so far. Note 
the 50 or so notebooks over the operating 
position! 


Helen Harris, W1HOY/KP4 keeps her ear 
fastened to the receiver on six meters all day 


Dick Spenceley, KV4AA is alive and well 
on St. Thomas. Dick is another who got off 
the DXC'C treadmill when crossed up by 
Miller. He still keeps at it, but for fun now 
instead of blood. Does Dick have the world’s 


every day. She doesn’t miss an opening if she best 
can help it. If you’re on six you’ve probably 


When it conies to 


best fist? Many think so. 


...Wayne 


antenna systems. 


a space problem? an installation problem? 

IS YOURS a budget problem? an applications problem? 

or simply a problem of where to buy? 

Your one-stop solution is ANTENNAS, INC. Exclusively specialists in radia¬ 
ting systems, complete systems or any component part. 

Arrays—complete or in kit form, quads, yagis, dipole assemblies, verticals—fixed or mobile, towers, 
masts rotors, guy and control cable, transmission line, coax relays and switches, connectors and adap¬ 
tors, test gear, technical publications, corrosion resistant hardware, corrosion proofing chemicals, in¬ 
sulators, installation and wiring hardware, aluminum tubing and plate, wire, and much, much more. 
If your requirements are for a complete system, major components, or the smallest yet important 

piece of hardware— ANTENNAS, INC. has: 


Amphenol 

Antenna Specialists 

Belden 

Bilada 

Birnbach 

Calcon Wire 

CDE Rotors 

Comdel 

Cubex 

Cushcraft 


□ GP 
DPZ 

□ ow-Key 
E Z Way 

R. L. Drake 

Ham-Kits 

Hy-Gain 

General Electric 

Gentec 

Goldline 


Gotham 

Hi-Par 

E. F.Johnson 
Millen 

Mini-Products 

Mor-Gain 

Mosley 

Newtronics 

Omega-T 

Polygon Plastics 


ANTENNAS, INC. can be your one-stop, single-source. 

alog—no charge of course. 


Pomona 

Rohn 

Skylane 

Swan 

Tel rex 

Times Wire 

Tri Ex 

T ristao 

Unadilla 

Vesto 

Waters 

Write today for our cat- 


ANTENNAS, INC 


Dept. B, 512 McDonald Road 
Leavenworth, Kansas 66048. 
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A Kilowatt 
Dummy Antenna 



Allan H. Matthews, WB2PTU 
R. D. m 

Waverly, New York 14892 

This article describes a dummy antenna 
capable of handling one kilowatt, to be built 
at a cost of under $4.00. In my case it cost 
$ 1.53, but that was with a junkbox. 

In a back issue of 73 (where else?), there 
were some 100 ohm, non-inductive resistors 
advertised by Mendelson Electronics, 516 
Linden Ave., Dayton, Ohio. I ordered two 
of these at 50^ each for my dummy load. 
When they arrived, they were 3/4 inch in 
diameter and 6 inches long, with both ends 
tin plated. I do not know the power rating 
of these resistors but they are more than ad¬ 
equate for our use. This unit will handle 
over 100 watts PEP with no oil. 

The photograph tells the story. The top 
and bottom plates were cut to dimension, 
punched and drilled first. Next the resistors 
are fitted into the outside holes of these 
plates and soldered into place. I used 1 /8th” 
double copper clad glass epoxy board and 
soldered the resistors to both sides of the 
board. Next run a heavy wire down through 


100 OHMS 




the center hole of the top plate and into the 
small hole of the bottom plate. Solder it on 
both sides of the plate. Center this wire in 
the top plates center 3/4” hole. 

The next step involves a gallon paint can 
which can be purchased empty and clean at 
many paint stores for about 50</. Punch the 
top of the can for a coax fitting, drill the 
holes to mount the unit inside the can and if 
you want a relative power output attach¬ 
ment, drill holes for the feed-thru terminals 
you will use. Also, drill 1 extra 1/16” hole 
in the top of the can. 

Mount the top plate hanging down from 
the top of the can on 3/4” metal stand-offs. 
The resistors will clear the bottom of the can 
nicely at this height. Now mount your coax 
connector, your feed-through terminals and 
the other components in place and solder 
them. Run a couple of copper braids, (coax 
shield) from the top plate to the top of the 
can and solder them well on both ends. 
They will help to provide a low impedance 
ground path. The diode I used was of doubt¬ 
ful ancestry, but a 1N34A shoulu do the 
trick. This relative output meter circuit 
allows use of a fairly heavy meter, dependent 
upon the power of the transmitter and the 
frequency of operation. A variable resistor 
across the meter will be an aid. 

Now go to the power company and 
scrounge a gallon of transformer oil or fill 
the can with mineral oil. leaving about 1 and 
1/2” of space at the top of the can. Do no! 
use motor oil.'.' The extra 1/16” hole? Oh, 
that is to relieve pressure as the oil heats up. 
When not in use. plug it with a match stick 
or small bolt. Well, there it is. a kilowatt 
dummy antenna at a price everybody can 
afford. 

...WB2PTU 
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LRL-66 ANTENNA 66' LONG. 80 THRU 10M 


c5 


rower roffng 1 Kw. P.E.P. or over on 80, 40, 1 5 
On 20 ond 10 1 Kw. P.E.P. Transmitter input 
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6 

PRICE 
SS5.00 
in Cent. 
USA, ppd. 
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OPERATES ON 5 BANDS AUTOMATICALLY 

1. Loidinf coil* for ®0 A 40M doublet operation 

2. Adjustable end* to eat 80 motor resonance 
3,4. Decoupling (tuba for 20 A 10 motors 


5 
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ATTIN RADIO LABORATORIES 


Bex 44 


_ S. Center insulator with female cogs 
connector to take PL-259 plug 
i* Fittings on insulators to tie on rope 


0 


Owensboro, Kentucky 42301 


One that Didn't Work Out 

Don’t misunderstand me. The home-brew 
x>ax switch I’m about to describe works fine, 
t just cost more than it should have, and it 
doesn’t do quite all that a commercial unit 
Joes. If the purpose of home-brewing is to 
;ave money while producing gear equal or su¬ 
perior to commercial products, this project 
qualifies as a failure. Still, it may be of inter- 
2St. 

First, you take a cat food can—one of the 
little ones that contains the so-called “gour¬ 
met” cat foods. Open it and feed your cat 
the contents. (Yout/o have a cat, don’t you?) 
Then wash it-wash it very well. If you don’t 
you'll have a very smelly coax switch! 

Now, mount six SO-239 connectors equal¬ 
ly spaced around the outer wall of the can. 
(Use the single hole mounting type if you 
can.) Drill a hole exactly in the center of the 
bottom, mount a six position ceramic switch 
with 60 degree indexing, and line up the con¬ 
tacts with the sockets. Note that in one pos¬ 
ition, there will be no connection, since one 
of the sockets serves as the input to the 
switch. Wire it up using short lengths of #12 
wire. Cut a disc of flashing a little larger than 
the diameter of the can, and seal up the back 
by laying a bead of solder between the rim of 
the can and the flashing. 

If you buy everything new, the switch will 
cost you five or six dollars. It doesn’t ground 
the system in the “off” position, and it won’t 
handle a kilowatt. For about five dollars 
more, you can buy a switch that does. How¬ 
ever, crosstalk is low in the home-brew 
switch, and if you have enough coax connec¬ 
tors and a suitable switch in the junkbox, it 
may be up your alley. Works fine for switch¬ 
ing between antennas, dummy loads, trans- 
verters, etc. If your junk box doesn't contain 
the necessary parts, take my advice-go buy 
a commercial unit. 

There’s a moral in this somewhere...some- 
thingabout the point of diminishing returns? 

Bob Grenell, W8RHR 


THE BEST 

6 METER 

CONVERTER 



50-52 MHz in. 28-30 MHz out 
or 52-54 MHz with a second crystal 


A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it's the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced ? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for $34.95 and we'll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog. New York 
City and State residents add local sales tax. 

VANGUARD LABS 


Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 



"OK, so tomorrow you get your own 
transceiver!" 
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Mini—Bomb 


After many attempts to design a two 
tuber (4-1000A or 8166) on a standard chas¬ 
sis (13x 17), 1 gave up in despair and went 
to a larger chassis which was 15" x 26" x 6" 
deep. An article was published in the May 
issue, 1965 called the “Big Bomb”. I know 
of more than 30 Hams that are using this 
design. 

The smaller rig got started one afternoon 
after finding a very small ceramic vacuum 
capacitor. After two days on the drawing 
board I finally got all the parts laid out with¬ 
out overlapping. Some features that might he 
of interest are as follow: Both plate and load¬ 
ing capacitors were mounted on 3" x 5M" x W 
Machine aluminum blocks, which will pre¬ 
vent current losses and will add to the high 
efficiency. Checks proved efficiency as high as 
72%. I would like to call your attention to 
the high voltage feed-thru. These are home¬ 
made out of 1" round teflon extending 1" on 
each side of chassis. Breakdown was better 
than 30 K. Plate coil for 20 meters was 
formed on quart bottle of TANQUERAY gin 
(dia. 3%"), length was 5 W. (Tubing %" 
used). The design of the “Mini Bomb” is 
such that parasitic chokes are not necessary, 
and this final was checked for this with volt¬ 
age better than 7.5 K. Chassis was chrome 
plated to prevent rusting and for appearance. 


Bill Brown W<j>SYK 
28 Marine Lane 
Hazelwood, Mo. 



Since the tubes are in the front and cen¬ 
tered on the chassis; a 6" x 9" cutout was 
made to view tubes. This cutout is 6%" 
from the bottom of the panel, which is steel, 
and 17 Vz" high. Two meters (3 W) were 
placed above the cutout. The plate meter is 
0-1.5 amp. and the output meter is 0-1 mA 
with a 0-10 rf amp. scale being used. The 
large 3" Groth counter Dials rounds out the 
Panel. 

This final is housed in a 61!4" cabinet 
with 24" depth, in order to make room for 
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17* FRONT 



MINI-BOMB CHASSIS LAYOUT 



PANEL LAYOUT, MINI-BOMB 


the blowers. The panel below is used for the 
“wheel" which is a Superior 28 amp. power- 
stat. The bottom panel is used for power 
supply, ac switches and pilot lights. 

Power Supply 

A real heavy duty power supply can be 
built for less than one hundred dollars. The 
plate transformer was purchased from the 
local power company for less than 20.00. 
The rating is 5 KVA @ 7200 volts ac. This 
will give around 6500 volts dc under load 
for the highest voltage. I like to operate with 
a voltage of 3700 using 100 watts drive from 
a Collins 32S-1. Two 550 mA UTC chokes 
are used in the negative lead. These chokes 
are in series with the swinging choke, fol¬ 
lowed by the smoothing choke. Solid state 
silicon rectifier were built up by using 
48 (1 amp @ 1 K, Diodes) Oil capacitors 
were purchased from the power company 
also, at the rating of 2500 AC @ 7.5 mfd. 
Four units are being used giving a total of 
30 mfd better than 7000 VDC at a price 
$5.00 per unit. A bleeder consisting of seven 
10 K @ 200 watts resistors in series finishes 
the power supply. In closing, I have been 
using this heavy type of construction for the 
past 11 years without a single break-down 
of any part in this rig, Good DX-ing. 

. . . W0SYK 
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DX’ing from 
DL Land 

This is an American’s view of what it’s like 
to operate an Amateur Radio station in Eur¬ 
ope. This is by no means a unique achieve¬ 
ment-many hams who are in the Armed 
Forces are transferred to Europe each year, 
but I have never seen an account of their ex¬ 
periences in print. For those who are coming 
to Europe in the near future, this may serve 
as a guide of what to expect. For others who 
will never have the opportunity to sign a 
“DX” call, I hope this will be interesting. 

1 received notification of my assignment 
to Germany in January 1967, with instruc¬ 
tions to report during the month of April. 
Along with finding out all I could about the 
base to which I would be assigned, I set about 
trying to determine what would have to be 
done to set up a ham station. Since all I had 
read concerning reciprocal licensing stressed 
contacting the agency responsible for the is¬ 
suing of licenses in the country to be visited 
prior to arrival, I wrote to the Bundesminis- 
terium in Bonn, requesting information and 
instructions. 1 received a reply very quickly 
(via Air Mail), and the gist of the letter was 
that 1 would have to go through the Military 
Affiliate Radio System, since they serve as a 
liaison with the German licensing officials 
(the Deutsche Bundespost). After I arrived 
in Germany, things were a bit hectic, as in 
any move, but I managed to get to the MARS 
station on the base and fill out the necessary 
forms, and then a helpful clerk made the ne¬ 
cessary photocopy of my Stateside license 
(for proof of license class), and the paperwork 
was set in motion. Red tape being what it is, 
it was about a month before 1 got my license. 
This cost $9.75 for one year-we get off cheap 
in the States! 

Now to get on the air. I had been busy 
with moving into an apartment and getting 
settled, and so far had not erected any an¬ 
tennas. so I strung a twenty meter dipole 
across the apartment. My first contact was 
with UW1 AC. 5-7-9. both ways. Not too bad 
for my haywire set-up, but 1 definitely need¬ 
ed something a bit better. After examining 
the situation I decided that to keep on good 
terms with the landlord (who lived immediat - 
ely below us) and still radiate a signal. I'd have 


Joseph D, Burnett. Jr., DL4BR 
26 AEMS, CMR Box 4086 
APO New York 09009 

to hang something up in the attic. There are 
quite a few people in Germany who have 
large yards with lots of nice trees, but the 
majority of the people build their houses 
close to the street and turn the back yard into 
a garden. The housewives spend a lot of 
time keeping their houses and yards spotless 
and beautiful, and the gardens are right out 
of a picture. Our landlord and his wife were 
of the majority, and I wasn’t sure how they'd 
react to an ugly pole sticking up out of that 
picture-book garden, with wires and cables 
hanging all over the place. So, what with the 
language barrier and a shortage of apartments 
I took the easy way out. Looking at it in 
retrospect, I think that if I'd brought a beam 
and tower here with me the landlord would 
have been more than happy to let me put it 
up, and perhaps even helped me with the in¬ 
stallation. I have yet to find anyone who has 
had problems with a landlord here in Ger¬ 
many, except those who have made a nuisance 
of themselves with loud parties, etc. 

Now, I had antennas for ten, fifteen and 
twenty meters (or indoor, air-cooled dummy 
loads, if you prefer), and 1 started operating. 
I was a little worried about the language bar¬ 
rier on the ham bands, but I needn’t have 
been. English seems to be an almost univer¬ 
sal language among hams. Naturally there 
are some mistakes in pronunciation or word 
usage, but the thought gets across, and that's 
what counts. I stayed in the DX bands at 
first, since that’s where I expected to find 
hams who spoke English, but after taking a 
German conversation course I braved 7.5 
MHz CW, using a matchbox and a hunk of 
wire; lo and behold, the same old abbrevia¬ 
tions were in use there, and 1 felt at heme al¬ 
most at once. Unfortunately, too many of 
the QSO's I’ve had were of the “Hello, good¬ 
bye” type, but there were a number of rag- 
chews both on CW and phone something 
you don’t have a chance to do very often 
when you work a DX station from the States. 

The regulations governing amateur opera¬ 
tion here in Germany are much the same as in 
the States, except for a reduced maximum 
power input and some of the frequency allo¬ 
cations. We are allowed only 500 watts dc 
input to the final; but that’s not too bud. 
because there isn’t the QRM level here that 
there is in the States. However, on eighty 
and forty the popular Heath single band trans¬ 
ceivers are useless without modification (as 
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are some of the other transceivers). The DX 
bands are the same as in the States, but forty 
is only one hundred kilohertz wide, and 
eighty is three hundred kilohertz wide (7.0- 
7.1 MHz and 3.5-3.8 MHz). There is no of¬ 
ficial CW/phone separation of the ham bands 
here, but by gentlemen’s agreement the lower 
one hundred kilohertz of each band is set 
aside for CW use; the exception being on for¬ 
ty, where the lower fifty kilohertz is usually 
CW only, but sometimes this varies with band 
occupancy. 

TVI is not an overwhelming problem here 
as it occasionally is in the States. For one 
thing, the TV stations are controlled very 
closely, and have been set up for optimum 
coverage, thereby reducing or eliminating 
“fringe ’ areas. In my area the channels in 
use are 12, 14, and 40; and to get a harmonic 
into one of these, you’d really have to work 
at it. Fundamental overload is still a problem, 
but one that can be fairly easily corrected 
with a little cooperation. Even quiet hours 
are no great hardship, as the TV doesn’t come 
on until early afternoon, and usually signs off 
before midnight. 

Our AC power is 220 vac, 50 Hz, and it’s 
fairly well regulated. There are transformers 
available commercially to step this down to 


110 vac; and with few exceptions any gear 
designed for 60 Hz will work all right on 50 
Hz without excessive transformer heating. 
Most of the better American manufacturers 
are providing export models of all their gear 
now, so if you’re concerned about possible 
equipment damage this might be something to 
look into. I work in a test equipment repair 
and calibration facility, and to date the only 
problem we’ve had with transformer burn¬ 
out (due to line frequency) has been with 
some poor quality imitations of Tektronix 
equipment. 

My pet peeve about my tour here has been 
(and is) QSL’s, and the lack of them in my 
mailbox. I get a card out to each station 
worked, with one or two exceptions due to 
lack of address information, but to date, my 
return rate from W/K stations is just above 
fifty percent. I’m sorry to say that the return 
rate from DX stations is somewhat lower, but 
perhaps they have postal problems I’m not 
aware of. 

This is not a complete picture of the Amer¬ 
ican ham in Europe by any stretch of the im¬ 
agination, but I hope you found it entertain¬ 
ing. If there are any questions, drop me an 
SASE, or look for me when the skip is good. 

...DL4BR 


LET YOUR ANTENNA DO THE RADIATING 

NOW ACL Stainless Hardware .... . ....... ....... N OW A L L Stainless Hardware 

ONLY USE A W2AU BALUN only 

$12.95 WITH BUILT-IN SEALED TYPE LIGHTNING ARRESTER $12.95 

AMAT. NET HANDLES FULL LEGAL POWER AMAT. NET 

A 4 PURPOSE BALUN 


A 4 PURPOSE BALUN 


HANDLES FULL LEGAL POWER 

LETS YOUR ANTENNA DO THE RADIATING, NOT YOUR COAX 


THE BALUN THAT HAS BEEN PROVEN AND AC¬ 
CEPTED. NOW BEING USED BY THE U.S. NAVY, 
COAST GUARD, AIR FORCE, ARMY, FCC, CIA, RCA, 
NBC, FAA AND CANADIAN DEFENSE DEPT. AND BY 
THOUSANDS OF HAMS IN THE USA AND THROUGH¬ 
OUT THE WORLD. —ANOTHER FIRST— 
r s/steel i vVe developed the original 4 
\ _ is. _ Purpose Baiun. NOW WE 
M VW BRING YOU THE ULTIMATE— 
Jm/T 'ImI Meets military specs—Need 
J r *> we say more! Our 1:1 model 
adapts to all coax fed antennas 
such as dipoles, inverted Vees, 
Yagis, Quads and Multi-bands. 

.— Our 4:1 model adapts to Fold¬ 
ed Dipoles and Windoms an- 
| -~ tennas. 

Backed by 50 years of electronic 
p /pt, SILVER I knowhow. 

SO 239 Baiuns "that don't break down" 
when instructions are adhered to. 
Available at all leading dealers. If not, order direct. 

IT’S WHAT’S INSIDE THAT COUNTS 

UNADILLA RADIATION PRODUCTS, Mfrs. 


W2AU BALUN LETS ENTIRE 
ANTENNA RADIATE! 
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$ FOR $ 
YOUR BEST 
BALUN BUY 


STOP WASTING YOUR SIGNAL! 
REMEMBER, YOUR ANTENNA 
IS THE MOST IMPORTANT 
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Katashi Nose, KH6IJ/1 
10 Cambridge Street 
Belmont, Mass. 02179 

On the Use of 
Phonetics 
in Pileups 

If you are among these fortunate enough 
to have a call sign like W6AA, you won’t be 
interested in the rest of this article, but if 
you have one like WD2BJB, you may be 
interested to know what the DX’er on the 
other end of a DX contest pileup thinks of 
you if you say “Whiskey, David, the number 
two, ‘D’ as in Denmark, ‘J’ as in Japan, and 
‘B’ as in Boston.” 

Some time in the nostalgic past when all 
call signs began with a “W” or with no prefix 
at all, it was an easy matter to decipher call 
signs. Today, with so many prefixes to 
choose from, we seem to have gone over¬ 
board in our phonetic frenzy to get call signs 
across. 

Phonetics are to clarify, not to confuse, 
yet frequently we are apt to accomplish the 
opposite by employing certain techniques. 
In a hot contest or pileup, the object is to 
get as much information across in a short 
time as possible. Frequently in a contest, the 
contact is over while a slow caller is bliss¬ 
fully repeating his phonetics. 

There are two things wrong with “Whis¬ 
key David, the Number two, Denmark, 
Japan. Boston.” For one thing there are too 
many bits of information to remember, and 
secondly, remembering the proper order 
puts one more burden on the DX station. 

Let’s put yourself on the receiving end of 
a pileup. The important part is “DJB,” the 
rest can be filled in at leisure after the 
contact has been established. What would 
you do if you were a WB2 and you heard the 
DX station announce, “The WB2 what was 
your call?” Immediately all WB2’s are com¬ 
pelled to answer. However, “The station 
with call like DJB” immediately identifies 


you unless there happens to be a BJD, BGD, 
BJB, or some other phonetically similar call, 
a rare coincidence. If you go back in the face 
of such positive identification, you would be 
ostracized. 

The important thing is to get at least two 
letters of your suffix across. If the DX 
station has any savvy at all, he will pry the 
rest of the information from you at his 
leisure. When the DX asks for a fill, give him 
only the information he wants. He asks for a 
fill because of QRM and not much else. 

How effective is “Denmark, Japan, Bos¬ 
ton?” After about 3000 contacts, the DX’er 
is a pretty weary fellow. After hearing 
“Denmark, Japan, Boston” he is liable to 
mutter to himself. “Now was that Japan, 
Boston, Denmark or Boston, Denmark, 
Japan?” By using phonetics you give him the 
extra task of trying to remember which 
word came before which. The order may be 
trivial to you, since you have practiced it 
many times, but the DX operator has heard 
that combination for the first time and he 
has to remember the order. 

Just plain “WD2BJD” is apt to be more 
effective because it is easier to remember for 
the DX’er. He might have gotten it as 
“WB2BGB” but what does it matter? You’ve 
nailed him and can now correct him at your 
leisure. Better still you should say 
“WD2BJD, Baker John Dog” and not the 
reverse order, WD2 Baker John, Dog, 
WD2BJD. The worst of course is “William 
Dog, the number two, Baker, John, Dog.” 
The DX’er now has to remember a Baker, 
two dogs, a John, a William and a two 
floating around some place and must place 
them in proper sequence. No wonder he 
mutters to himself. 

Stick to plain WD2BJD, no phonetics 
until asked for. If the DX’er goes back to 
only those who give phonetics, he probably 
won’t be a winner for his country because he 
is taking too much time per contact. 

Going to the other extreme, I have heard 
something like “DJB, DJB, DJB” given with 
no prefix — “no nothing.” This is especially 
pathetic to hear when he is the only one left 
calling after everybody has gone to the 
listening cycle. Giving the phonetics of the 
DX station is downright insulting. It is 
tantamount to telling the DX he doesn’t 
know his own call. 

“What’s your number again?” may not be 
correct grammatically, but it is more effec¬ 
tive than “I would like to have you repeat 
your number.” Note “what is” (he wants 
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something so get set), “number” (it’s my 
number he wants), “again,” (he means re¬ 
peat). The sequence is “get set” “for the 
query" “reinforce.” This technique also 
works for copying high speed CW.* Note 
that in “I would like to have you repeat my 
number,” the only part that carries infor¬ 
mation is “repeated number.” 

“William David Two Dog John and a 
Baker” is just as bad as “Kay Nine Dog and a 
King” (K9DK). The DX is apt to call you 
K9DNK. As my friend K4II says “If I send 
K4II “k” meaning “ar” on CW, I’m done for 
because they will insist on calling me K4IIK.” 
This is just as bad as calling KH6IJ, K5BIJ, 
or KS6IJ on CW. I just can’t shake them 
loose once the imprint is fixed, but on 
phone thanks to phonetics, corrections can 
be made. 

Getting attention in a pileup calls for the 
skill of a seer. One must be able to place 
himself in the framework of the DX’er and 
be able to outguess the competition, and still 
not arouse the ire of the DX’er. 

If you want to put these ideas to a test, 
come to Hawaii and operate in a DX contest. 
As for me, I don’t care about fancy foot¬ 
work, I just go back to the first caller I can 
make out who signs early. 
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Getting Your Extra 
Class License 

Part IV—Radio Waves 


The whole purpose of radio is to com¬ 
municate, and to do so requires that infor¬ 
mation be transmitted from one place to be 
received elsewhere. The difference between 
radio and other forms of communication is 
that, in radio, we transmit this information 
over “radio waves” rather than by means of 
wires or the printed page. 

To use radio for communication we must 
have some knowledge of the way in which 
radio waves work, and so the Extra Class 
license examination includes a number of 
questions to test your knowledge of radio 
wave propagation. 

In fact, it includes too many such ques¬ 
tions to cover adequately in a single install¬ 
ment of this series. This month we’ll look at 
the general principles involved, and some of 
the more unusual aspects of VHF propaga¬ 
tion. We’ll handle the following questions 
from the FCC study list: 

48. How do the directivity of an unter- 
minated “V” antenna and a parasitic 
beam antenna compare? 

58. What are aurora-reflected VHF sig¬ 
nals? If such a signal is heard, what 
does it sound like? 

67. What constitutes a parasitic antenna 
element? 

71. List some different types of beam 
antennas. 

76. What determines the skip distance of 
radio waves? 

As usual, we’ll extend the scope of these 
questions to cover the subjects more fully. 
For a start, we’ll examine the whole problem 
by asking “What Is Radio Communication?” 
We will find, while exploring that subject, 
that signals are both radiated and reflected 
in the process of being used to communi¬ 
cate. 

Our second and third questions will look 
in more detail at reflection, by asking first 
“How Does Signal Reflection Occur?” and 


then “How Does Reflection Affect the 
Signal?”. The answers to these two questions 
will include the unusual VHF effects, and 
will also help us meet the final two ques¬ 
tions. 

Our final two questions will bring us into 
the area of signal radiation: “How Is a Signal 
Radiated?” will introduce the subject of 
antennas in general; “How Can a Signal Be 
Concentrated?” will focus our attention on 
directive antennas. 

While we’ll get no farther in this month’s 
instalment, future discussions will extend 
our study of antennas in the same direction. 

All set? Let’s dive in. 

What Is Radio Communication? It may 
seem an overstatement of the obvious to 
proclaim that the whole purpose of radio is 
to communicate - yet many of us are so 
involved with the purely technical aspects of 
radio and electronics that we tend to lose 
sight of this basic fact. For this reason it’s 
worth while to stand back at this point and 
try to find out just what is involved in 
communication by radio — or “radio com¬ 
munication”. 

Let’s try to find out what is involved by 
doing some “word substitution”. What we 
want to know is simply “What Is Radio 
Communication?” If we can substitute other 
words or phrases for the words “radio” and 
“communication”, we may have a meaning¬ 
ful answer. 

We’ll tackle the hard one first - what can 
we put in the place of “communication”? 

This is hard because the question of what 
constitutes communication has been stump¬ 
ing the experts for years, and promises to 
continue doing so for some years to come. 
About all that they agree on is that com¬ 
munication involves a “transfer of infor¬ 
mation” - so let’s try that on for size. 

“Radio transfer of information” still 
seems to make sense although it doesn’t tell 
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us much more. Let’s use that and try to keep 
going along this route. What can we put in 
the place of “information”? 

Some 20 years ago, fortunately, Claude 
Shannon found a good answer for that one. 
He defined information as “a selection from 
a set of possible choices”, and went on to 
define it more precisely as a reduction in the 
uncertainty of the selection. However when 
we plug in Shannon’s definition of infor¬ 
mation the result looks more like a govern¬ 
ment directive than like any meaningful 
explanation. Let’s try again, using Shannon’s 
idea but not his words. 

The simplest possible amount of infor¬ 
mation about anything is the mere fact that 
it exists, or does not exist. This is an 
all-or-nothing choice with no alterna¬ 
tives — and we make use of it any time we 
send a message using CW. The carrier is 
either there or it is not, and we interpret the 
pattern formed by its presence or absence 
over a period of time into characters of the 
alphabet which spell out the message. 

Following this line of reasoning, the 
carrier is a radio wave and a radio wave is a 
form of energy. It’s not unreasonable to say, 
then, that information can consist of a 
sequence of energy patterns. It’s not even 
unreasonable to assume that it always con¬ 
sists of such a sequence of energy patterns, 
because an AM signal or even TV is also a 
sequence of energy patterns — just much 
more complex than the simple on-or-off of a 
CW signal. 

And plugging this in gives us the phrase 
“radio transfer of a sequence of energy 
patterns”, which doesn’t seem to be too far 
out although it does tend to sound more like 
engineeringese than like English. Let’s see 
what we can do about that. 

The word “transfer” always implies a 
“from-to” relation; that is, it means a 
movement of something from a source or 
transmitter to a target or receiver. Let’s use 
this fact to modify our phrase even more: 
“radio movement of a sequence of energy 
patterns from a transmitter to a receiver” is 
the result, and it sounds more like English if 
we turn words around a little to say “move¬ 
ment of a sequence of energy patterns from 
a transmitter to a receiver by means of 
radio”. 

What’s more, this expansion of the simple 
phrase “radio communication” is beginning 
to look almost like a definition, which is 
what we set out to find! 

About all we have left to do to it is to 


expand the word “radio” and we may have 
our answer. 

The physicists tell us that any energy can 
be moved by two routes — conduction and 
radiation. Conducted energy moves along 
some physical “conductor”; direct current 
flowing in a copper wire is an example of 
conducted energy, and so is light flowing 
through a polished plastic rod. For that 
matter, the heat reaching the handle of a 
skillet gets there by conduction too. 

Radiated energy, on the other hand, 
moves directly through space without bene¬ 
fit of a conductor. The light and heat from 
the sun are good examples of radiated 
energy. So is the rf output of any trans¬ 
mitter once it leaves the antenna. The word 
“radio” is, in fact, simply an abbreviation of 
the word “radiate”! 

So we can define “radio communication” 
as being “movement of a sequence of energy 
patterns from a transmitter to a receiver by 
means of radiated energy”. This gets us the 
answer to our first question, but there are a 
few points to clear up before we move on to 
the second. 

For instance, the “transmitter” in the 
definition we have just developed is not 
what we generally mean when we use the 
word. In this definition, a “transmitter” 
includes the entire setup from operator and 
mike or key, through the transmitting equip¬ 
ment, to the antenna. Similarly, the word 
“receiver” in the definition includes the 
receiving antenna, receiving equipment, and 
finally the receiving operator. After all, 
communication is established only when 
something gets from one human brain to 
another — you can’t do much communi¬ 
cating with a beacon or code wheel! 

And the use of the words “radiated 
energy” in the definition doesn’t mean that 
some conductors aren’t involved too; the 
point here is that the major part of the 
transfer is done by radiation. We all know 
that any radio equipment is full of wires. 
The story is told of a British dowager in the 
early days who, upon being shown a “wire¬ 
less” station, asked “Why do you call it 
wireless? I’ve never seen so many wires 
before in my life! 

In fact, communication by radio involves 
the use of both conducted and radiated 
energy. The transmitting equipment origi¬ 
nates the rf energy and puts the sequence 
of energy patterns into it, and all during this 
phase the energy is conducted by our wires 
and feedlines. If any of it does radiate at this 
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stage of the game, it’s a major problem! 
That’s what shielding is all about. 

The antenna is the bridge between con¬ 
duction and radiation. At the transmitter, 
the energy is conducted to the antenna, and 
radiated from it. At the receiver, the antenna 
picks up the radiated energy, and the energy 
it receives is conducted into the receiving 
equipment. 

So long as our rf energy is being con¬ 
ducted, it follows most of the normal rules 
which apply to dc and low-frequency ac 
(with a few exceptions such as skin effects). 
When it is radiated, the special rules which 
apply to radiated energy get into the act. 

It might appear most logical to move 
from here directly into our examination of 
the bridge between conduction and radi¬ 
ation, the antenna. However, action of many 
types of antennas involves the rules of 
radiated energy rather than those of conduc¬ 
tion, and so is easier to comprehend with a 
knowledge of these rules. For that reason 
we’ll examine the rules of radiated energy 
next. Then we’ll move on to look at the 
antenna situation. 

How Does Signal Reflection Occur? Re¬ 
flection of a signal is just one of two effects 
which occur when radiated energy meets 
anything. To find out how a signal is 
reflected, we must examine the way in 
which radiated energy interacts with any¬ 
thing it meets. 

It’s easiest to understand by keeping in 
mind that light is also radiated energy; any 
rule followed by an rf wave must also be 
followed by light, and any rule obeyed by a 
light beam must also be obeyed by rf. 

It’s also important to keep in mind that 
the rules which determine action of waves, 
while simple enough in themselves, are at the 
very heart of all modern physics. Most 
engineering textbooks make no effort to 
explain the rules — they merely state that 
the rules are followed. 

One volume which does attempt to ex¬ 
plain them in detail (Fields and Waves in 
Modern Radio, by Ramo and Whinnery) 
makes generous use of matrix algebra and 
differential equations derived from Max¬ 
well’s Equations to present the explanation. 

But we’re not afraid to take a chance on 
oversimplifying a complex subject in the 
interests of getting the main part of the idea 
across; we may make a few minor errors 
along the way but in general the following 
explanation is how it works. 

And you won’t find the slightest trace of 


mathematics in it, either. 

A word of warning is in order, however. 
While the main idea is presented accurately, 
don’t get into any arguments with physicists 
and cite this material as your reference. It 
may not be all that accurate; in case of 
conflict, believe the physicist! 

If you’re still with us, then, let’s dive 
right into just how “wave mechanics” and 
“quantum theory” describe the interaction 
of radiated energy and matter. 

While nobody yet knows exactly what a 
“wave” of radiated energy amounts to or 
just how it manages to get from here to 
there, a number of ideas and concepts (the 
big brains call the “models”) have been 
developed — and most of them seem to fit at 
least parts of the needs pretty accurately. 

One of these ideas, which is the basis of 
quantum theory, is that a wave consists of 
minute packets of energy called “photons” 
and that the amount of energy per packet is 
related to the frequency of the wave. The 
higher the frequency, the more energy per 
packet. 

In this scheme of things, a light wave 
packs more punch than does a radio wave, 
and an X-ray has more punch than either. 

The effects which we observe in waves, 
such as those of reflection, refraction, diffu¬ 
sion, or scattering, occur only at the bound¬ 
aries where the wave moves from one sub¬ 
stance to another. So long as a wave is 
travelling in a single medium, whether that 
medium is air, a sheet of plastic, ghss, or the 
unknown substance today’s scientists call 
merely “space” and the learned men of an 
earlier era knew as the “aether”, it can 
produce no observable effect! 

At the boundary which separates one 
medium from another, though, one major 
effect occurs. This effect shows up as two 
distinct phenomena - and it’s only because 
of them that we can tell that waves exist. 

The effect which occurs is an interaction 
between the wave’s energy and the particles 
which make up the medium; normally these 
particles are atoms, but sometimes they are 
molecules and in a very special case they 
include electrons as well. 

The particular type of interaction which 
occurs depends upon the relationship be¬ 
tween the frequency of the wave and the 
self-resonant frequency of the particles in¬ 
volved. Each of the particles of atomic or 
molecular size does have a self-resonant 
frequency, and it’s most convenient to think 
of them as being tiny tank circuits exposed 
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to an excitation from the incoming wave. 

If the incoming wave is at a frequency far 
below that of the particle’s resonance, the 
particle will vibrate werkly in phase with the 
incoming wave. 

If the incoming wave is at a frequency far 
above that of the particle’s resonance, the 
particle will still vibrate weakly at the 
frequency of the incoming wave, but its 
vibration will be 180 out of phase with the 
incoming excitation. 

If the incoming wave’s frequency matches 
that at which the particle is resonant, the 
particle will vibrate strongly, 90° out of 
phase with the incoming wave. 

In most materials the particle resonances 
are at frequencies higher than that of visible 
light; a few substances have resonances as 
low as the infrared region, but almost none 
have resonance in the common rf range. 

For this reason, for most rf energy and 
almost all materials the first case will hold 
true. Each particle at the boundary of the 
material will vibrate weakly and in phase 
with the incoming wave. 

There’S a very special exception which we 
will meet a little later, in which both 
in-phase and out-of-phase vibrations occur. 
Before we look at that, though, let’s stay 
with the first case and see what happens 
most of the time. 

Now as it happens, a vibrating particle 
will itself emit new radiation just because it’s 
vibrating. It’s the same basic idea as that of 
the tuning fork, which you hit to make 
vibrate, and which then emits an audio wave 
because it is vibrating. 

This means that when an rf wave hits the 
surface of any substance, each particle at the 
surface of that substance will re-radiate new 
waves which are in phase with the original 

rf 

Each of these new waves will, in turn, hit 
adjacent atoms or particles within the mate¬ 
rial and cause additional vibrations and more 
re-radiation. 

If the particles are scattered about the 
substance more or less at random, as they 
are for instance in a gas, the total effect of 
all this secondary vibration will be a “scat¬ 
tering” or “diffusion” of the original wave. 
The higher-frequency waves in the original 
energy (if a mixture of frequencies were 
present at the start) will predominate in the 
scattered new radiation, because they had 
more energy per photon to begin with. 

We see such an effect any time we look at 
a blue sky. The blue skylight is the scattered 
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re-radiation produced by the molecules of 
the air when they are hit by sunlight; the red 
of the sunlight is dissipated in the scattering 
process. 

If the particles are held in a reasonably 
rigid structure, though, as they are in most 
solids, the effect of the new radiations is 
rather different. 

All of the individual re-radiations from 
the individual particles tend to cancel each 
other out, because the particles are regularly 
spaced. The only re-radiations that are not at 
least partially cancelled by this effect are 
those which happen to add up in “coherent 
phase” travelling in just one direction inside 
the material, and those from the surface 
layers of particles which have no other 
particles above them to produce cancelling 
re-radiation. 

The new wave inside the substance is 
known as the “refracted” wave. It may move 
at a different speed than did the original, 
and in a different direction as well, depend¬ 
ing entirely upon just how the particles of 
the substance are arranged in their rigid 
structure. 

The particles at the surface (a layer about 
half a wavelength deep) are producing re- 
radiation in all directions. These re-radi¬ 
ations all interfere with each other, just as 
do the cancelling ones inside the substance, 
but just what happens when they interfere 
depends upon the structure at the surface. 

If the surface of the material is smooth 
(using the wavelength of the incoming radi¬ 
ation as the yardstick to determine smooth¬ 
ness; anything with irregularities no more 
than 1/10 wavelength apart is considered 
“smooth”), then the radiations from the 
particles at the surface will interfere with 
each other just as do those inside the 
material to produce a single wave travelling 
in a single direction. 

The interference is normally such that the 
new wave from the surface particles - 
known as the “reflected” wave — leaves the 
surface at the same angle with which the 
original wave arrived, but in the opposite 
direction. This is the classic law of optical 
reflection as shown in Fig. 1. 

If the surface is rough (irregularities more 
than 1/10 wavelength apart), then the re¬ 
flected waves from each surface particle will 
not add up to a single wave since each will 
have travelled a different distance at any 
given point away from the surface. Reflec¬ 
tion still occurs, but it is diffuse rather than 
sharp. A white cloud offers an optical 



Fig. 1 — Classic optical example of reflection 
and refraction shows that reflected ray always 
leaves surface at same angle it arrives. Refracted 
ray changes direction at boundary. If refracted 
ray passes through another boundary, as shown 
here, its direction changes again; if two bound¬ 
aries are parallel to each other final ray will be 
parallel to original ray (dotted) but offset from 
its path. If boundaries are not parallel, as in a 
lens, rays may be either spread apart or 
focussed to a point Same effects are present in 
radio waves but because wavelength is much 
larger the effects show up somewhat differ¬ 
ently. 


example of this. So, for that matter, does 
the white surface of the paper on this page; 
the paper particles are much larger than the 
wavelength of light, and so the light falling 
on the page is reflected diffusely. Where the 
ink is heavy, it forms a coating with a 
surface structure smaller than 1/10 wave¬ 
length of light, and so appears glossy with 
sharp reflections. 

Since both light and rf waves are the same 
type of electromagnetic radiation, differing 
only in frequency, rf acts just the same 
way light does. The apparent differences are 
due to the vast difference in frequency; a 
structure which is quite smooth to an rf 
wave may consist of such widely scattered 
particles that it appears totally transparent 
to light. A screen-wire reflector is a good 
example of what we mean here. Another 
example is the ionosphere, although its rela¬ 
tive smoothness differs for rf of different 
frequency. 

Because of this, when a radio wave hits 
almost anything both reflection and refrac¬ 
tion will occur. The reflection is the basis for 
radar, and the refraction makes skip propa¬ 
gation possible (as well as possibly providing 
the mechanism for radio to exist in the first 
place, if you consider the “radiated” wave as 
being refracted through space). 

But before we go any further we must 
examine the very special case of materials 
which are electrical conductors, because 
they behave rather differently than the 
ordinary solid substances we have been 
examining. 

an insulator lies in the atomic makeup of the 
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material. A conductor contains numbers of 
“free” electrons which are bound only 
loosely to their parent atoms and which are 
free to wander about the interior of the 
material under the influence of electric 
forces. A perfect insulator has no such 
electrons, and actual insulators have very 
few. 

The free electrons in a conductor provide 
the means by which an electric current is 
conducted, and also make a large difference 
in the action of the material when a wave 
hits it, because both the free electrons and 
the particles which make up the substance’s 
structure at the atomic level vibrate. 

The particles vibrate weakly, in phase 
with the incoming wave, just as do those of 
insulators. The free electrons, on the other 
hand, vibrate out of phase with the incoming 
wave by 180 , also weakly. 

The vibrations of the free electrons cancel 
out the vibrations of the particles, and make 
it impossible for the wave to penetrate the 
boundary of the substance. Refraction can¬ 
not occur, because the energy can’t get 
inside the material. 

But the energy is still striking the surface, 
and the surface layer of particles is still 
vibrating. This permits reflection to occur. 
What’s more, the law of conservation of 
energy requires that all energy going into 
something must come out again — and since 
no refraction can occur, all the energy taken 
from the incoming wave is reflected from 
the surface. 

Thus a conducting surface will reflect all 
the rf which hits it, while an insulating 
surface will reflect only a part and will 
refract the rest through itself. 

Conducting reflectors play a large part in 
antenna design; the principles of reflection 
(particularly that of re-radiation) are also 
important in understanding action of para¬ 
sitic antennas. 

The effect normally known as “signal 
reflection”, though, is more often actually 
due to refraction than to reflection. Such 
things as skip transmission, meteor trail 
communication, and aurora-reflected signals 
are actually effects of refraction. Moon- 
bounce and scatter work, however, are true 
reflection phenomena. 

The reason why refraction can masquer¬ 
ade as reflection is illustrated in Fig. 2, 
which shows refraction at work in one of the 
ionized layers responsible for skip trans¬ 
mission. 

When a wave is refracted, both its speed 
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and direction usually undergo change. Speed 
may either increase or decrease; the change 
of direction usually depends upon what 
happens to the speed. 

If the refracting medium has character¬ 
istics which change gradually within the 
material, the speed and direction of the 
refracted wave will also change gradually as 
the wave proceeds in the material. 

The ionized layer is such a medium; its 
makeup changes — both from minute to 
minute (and other periodic changes) and at 
various points within the layer at the same 
time. 

Thus a wave transmitted from the earth 
will be bent or refracted only slightly as it 
enters the ionized layer, but the deeper it 
penetrates into the layer the more its direc¬ 
tion is changed. When the original direction 
has been changed enough to turn it around a 
corner, the wave is moving out of the 
material rather than in, and then the change 
in direction becomes less the farther it 
travels. 

Eventually the wave will come back out 
of the layer, provided that the refraction 
doesn’t just happen to trap it completely 
within the layer and bend it only enough to 
keep it trapped. Even if this should happen 
at some spot, there are enough irregularities 
in the layers that the energy would escape 
elswhere — and such an action may be at 
least partially responsible for some types of 
fading. 

As Fig. 2 shows, when the wave emerges 
from the layer there is no way at all you can 


Fig. 2 — Refraction of radio wave in ionosphere 
is cause of apparent "reflection'' of skip signals 
as shown here. Since ionization level changes 
gradually within an ionized layer, angle of 
refraction is continually changing. This bends 
wave back in new direction, making it appear to 
have been reflected from a surface at somewhat 
greater height (dashed line). Wave reaching 
layer at shallow angle (dotted) does not pene¬ 
trate so deeply as one hitting at sharp angle 
(solid); therefore it is bent less and so returns to 
earth at greater range than difference of angles 
alone would indicate. 

determine that it wasn’t simply reflected 

from a sharp surface at a somewhat greater 


height. This fictional reflecting surface’s 
height is what is referred to as the “virtual 
height” of the skip layers. 

The reason we know it works by refrac¬ 
tion rather than reflection is that the virtual 
height of a layer appears to change with the 
angle at which energy hits it. The shallower 
the angle, the lower the virtual height. You 
can see from the dotted-line example in Fig. 
2 that this would be expected with refrac¬ 
tion, but not with reflection. 

This mechanism in the ionisphere indi¬ 
cates that the angle at which the signal will 
be “reflected” depends critically upon the 
angle at which the signal arrives, and also 
upon the condition of the ionized layer at 
that particular time. High-frequency signals 
packing more punch per photon, bore right 
on through much more readily than do those 
of lower frequency — so that as you keep 
going up in frequency, you find a point at 
which the signal simply doesn’t come back 
down. Instead, it bores on out headed 
toward outer space. 

The angle at which the signal hits the 
layer depends, in turn, upon the actual angle 
at which the wave leaves the transmitting 
antenna. This depends upon the antenna 
design, its height above electrical ground, 
and the nature of the ground surface within 
several wavelengths of the antenna site. The 
lower the angle at which the signal leaves, 
the more shallow will be the angle at which 
it hits the refracting layer, and the greater 
will be the distance covered before it returns 
to earth. 

Any substance which is capable of refrac¬ 
ting the wave can cause “reflection” by 
refraction in this same manner. In addition 
to the horizontal ionized layers which make 
up the ionisphere, rf signals are frequently 
“reflected” from the aurora borealis and 
from the trails of ionization left behind by 
meteors. At VHF, similar effects are caused 
at the boundary between different layers of 
air in the atmosphere. 

How Does Reflection Affect the Signal? 
True reflection has virtually no effect upon 
the signal, except that its phase changes 
180° during the process of reflection. “Re¬ 
flection” by means of the refraction effect, 
though, can affect a signal in many ways. 

Reflection of VHF signals from the shim¬ 
mering veils of ionization which are known 
to science as the aurora and to the general 
public as “the Northern lights” offers several 
examples of such effects. 

The aurora is a rapidly moving affair. Its 
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exact cause and composition is still not 
accurately known, but it is believed to be 
especially intense ionization of the upper 
atmosphere under influence of solar radia¬ 
tion trapped by the earth’s magnetic field. It 
is visible as curtains, columns, and some¬ 
times horizontal sheets, and moves in both 
the horizontal and vertical planes at rela¬ 
tively high speeds. 

Often, the aurora appears to shimmer 
with a to-and-fro motion. 

Any radiation reflected (that is, refracted 
back toward the source) from these clouds 
has a frequency shift imposed upon it by the 
motion of the clouds, by Doppler effect. 

This frequency shift is, effectively, FM of 
the original signal, in which the modulating 
signal is the oscillating movement of the 
aurora itself. 

The frequency of the aurora’s oscillation 
is often so great that the resulting FM 
completely wipes out any intelligibility of 
audio upon the signal, and makes a CW 
signal appear to occupy a wide band rather 
than the normal near-zero bandwidth. 

If aurora-reflected signals are received by 
the normal CW method, using a product 
detector or BFO, the FM causes the received 
signal to appear to warble. But since the 
reflection is coming to the receiver from a 
wide source — the entire aurora cloud — and 
part of it is moving toward the receiver while 
other parts are moving away, it isn’t just a 



RANGE OF SKrP ANGLES 

Fig. 3 — Various effects of transmission angle 
(angle at which wave leaves transmitter) are 
shown in this sketch. The longest skip distance 
is achieved by the wave with the lowest 
transmission angle, and the shortest by that 
with a moderately high angle. As angle in¬ 
creases, wave is held in ionized layer longer and 
skip distance increases again. Such waves are 
called "Pedersen waves" and may interfere with 
lower waves from same transmitter as shown. 
Still greater angles permit wave to pass on 
through ionized layers if ionization is suffi¬ 
ciently weak. 

single warbling note. Instead, it’s a mixture 
of frequencies covering the entire audio 
range. The resulting sound has been com¬ 
pared to the whine of a buzz saw going 
through a pine knot . . . 
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Just to complicate things, most aurora- 
reflected signals are very weak; very little of 
the original signal is reflected to any one 
receiver. The signal-to-noise ratio is often as 
low as zero db. 

Somewhat the same situation prevails 
when the trail left by a falling meteor 
provides the refracting ionization. In this 
case, though, the warble is absent. Any 
Doppler shift is usually constant. Signal 
levels, however, are much lower because the 
refracting volume is much lower. 

Scatter techniques depend more upon 
true reflection, of the same type that makes 
an oncoming automobile’s headlights visible 
over the rim of a hill on a foggy night. The 
original signal is reflected in all directions by 
tiny discontinuities in the atmosphere (tropo 
scatter) and ionosphere (ionospheric scatter). 
Scatter transmission provides the most 
reliable and consistent form of long-distance 
rf communication, but requires power levels 
greater than those allowed the ham by law 
to attain reasonable distances with high 
reliability. At amateur power levels, dis¬ 
tances are so short that most scatter signals 
are thought to be “ground wave” instead. 

All of these effects are present with all 
radio frequencies, but their effectiveness 
varies with frequency. At moderate fre¬ 
quencies (15 meters and below) they are 
usually overpowered by “normal” skip trans¬ 
mission. In the VHF range they are most 
observable, and many VHF operators spe¬ 
cialized in using one or more of these 
techniques. As the frequency goes on up, the 
amount of refraction becomes too small to 
return a usable signal level and the effect 
again appears to disappear. 

How Is A Signal Radiated? The subject of 
just how an rf signal can be propagated is a 
‘most profound one, and virtually all the first 
installment of our previous Advanced class 
study course (March, 1968, issue) was de¬ 
voted to it. 

A few minor modifications to the propa¬ 
gation model we put together in answer to 
our question “How Does Signal Reflection 
Occur?” can, however, offer some additional 
insight into the subject. 

As we explored reflection and refraction, 
we discovered that a conductor cannot 
refract a wave but must reflect it. At that 
point, we declared that the energy had no 
place else to go and so all the incident wave 
went back out as a reflection. 

If, however, the conductor happens to be 
serving as an antenna, that statement was 



Fig. 4 — Both single and multiple-hop propaga¬ 
tion are shown here. Wave launched at original 
angle for shortest skip range hits earth at 
moderately steep angle and is reflected back 
toward ionosphere. There it is refracted again 
and comes back down at double the original 
distance. "Skip distance" is distance from 
transmitter to the minimum 1-hop point; this 
region is sometimes called the "dead zone". 
Waves launched at higher angles fail to return 
(except for Pedersen waves, see Fig. 3). Those 
launched at intermediate angles fall between 
minimum and maximum 1-hop ranges. 

not fully correct. The energy does have some 
place else to go — down the feedline. 

In the case of a transmitting antenna, 
energy is coming up the feedline instead. In 
either case, the system is no longer in perfect 
balance. 

When the frequency of the wave which is 
exciting the antenna is such that a standing 
wave can develop on the antenna structure 
itself, it does so. This standing wave can be 
thought of as the re-radiated wave from all 
the surface particles. However, since the 
standing wave maintains a perfect phase 
relationship with the radiated energy, it will 
couple with the radiation field and permit a 
much more efficient transfer of the energy 
itself. 

What’s more, the fields of the standing 
wave will induce a current inside the con¬ 
ductor — where the radiated wave itself 
cannot get because of reflection at the 
surface. This action is what moves the 
energy through the totally-reflecting bound¬ 
ary of the conductor. 

If we’re trying to radiate a signal rather 
than receive one, we begin by pumping 
energy into the antenna conductor at a 
frequency at which the antenna has electricl 
resonance. This produces a standing wave 
upon the antenna, and this standing wave is 
accompanied by a magnetic field which is 
directly associated with current flow in the 
conductor. 

The variation in the magnetic field is 
accompanied by a variation in the electric 
field established between the ends of the 
antenna conductor, and the phase relation¬ 
ships between the magnetic and electric 
fields which result are such that the “wave” 
which they define is a travelling wave rather 
than a standing wave. 
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A travelling wave is, by definition, one 
which is being radiated through some medi¬ 
um — usually “space”. A standing wave, on 
the other hand, is confined to a physical 
structure such as an antenna. 

While most antennas radiate by means of 
a standing wave created upon their structure, 
this is not an absolute requirement. Any 
resonant antenna has a standing wave, and so 
do such “non-resonant” antenna types as the 
long wire. 

The terminated V, the rhombic, and the 
Beverage antenna designs, however, all make 
use of travelling waves without requiring a 
standing wave as well. 

Travelling-wave antennas are inherently 
less efficient in the transfer of energy for a 
given amount of wire; the absence of the 
standing wave to help couple energy from 
inside the conductor to the outside of it 
must be paid for in a much larger structure. 
Travelling-wave antennas are almost invar¬ 
iably several wavelengths long, while the 
most common standing-wave antenna is the 
half-wave dipole, and the quarter-wave whip 
is no rarity either. 

The difference is brought about largely 
by the difference in current distribution in a 
travelling-wave antenna as compared to a 
standing-wave antenna. Fig. 5A shows the 
familiar standing wave of current upon a 
resonant antenna; Fig. 5B shows the current 
distribution on a travelling-wave antenna. 

The difference is marked; in the resonant 
antenna, current is highest near the center 
and drops to virtually zero at each end, 
while in the travelling-wave antenna the 
current is essentially constant throughout 
the conductor, dropping only because of 
radiated energy. 

Those portions of the conductor which 
carry the greatest current are simultaneously 
surrounded by the strongest magnetic field 
since the magnetic field and the current are 
closely associated. 

As this magnetic field couples to its 
surroundings, each tiny portion of the 
antenna acts as if it were a separate source of 
radiation. 

With the constant current in the travel¬ 
ling-wave antenna, all these separate sources 
are radiating in essentially the same phase 
(the only phase differences are those intro¬ 
duced by the physical length of the con¬ 
ductor) and at essentially the same strength. 
The result is an interference pattern which 
causes most of the individual fields to cancel 
each other out just as did the re-radiation of 
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A - 4 WAVELENGTH resonant antenna 

Fig. 5 — Difference in current distribution 
between resonant antenna (A) and terminated 
or travel ling-wave antenna (B) creates dif¬ 
ferences in radiation patterns. On resonant 
antenna, current goes in different directions at 
different points to create standing wave. On 
terminated antenna, current flow is all one-way, 
from feedpoint to termination. Both antennas 
are shown as being “current-fed" at maximum 
current points. 

individual particles in refraction. Those 
which add up instead of cancelling become 
travelling waves leaving the antenna. 

In the resonant antenna, the separate 
portions of the conductor are not necessarily 
in phase with each other because the total 
reflection at the ends of the antenna intro¬ 
duces a 180° phase change, and they most 
certainly are not of equal strength as radi¬ 
ators since the current is not constant. 
Mutual interference still operates to cancel 
out most of the fields and leave a radiating 
travelling wave - but the pattern is 
different. 

The most noticeable difference is that the 
travelling-wave antenna is unidirectional 
while the standing-wave antenna is not. This 
is because the current in the travelling-wave 
antenna is flowing only one way, while in 
the standing-wave antenna current is flowing 
in both directions (out and back) at the 
same time to create the standing wave. 

Fig. 6 compares the directional patterns 
for a terminated long-wire antenna (a travel¬ 
ling-wave type) and for a resonant long-wire 
of the same length. 

A key point to keep in mind concerning 
signal radiation is that each individual small 
part of any radiating structure, such as an 
antenna, radiates with equal strength in all 
directions. Its radiation pattern is essentially 
a perfect sphere. 

However, any radiating conductor which 
has any length at all must be composed of 
many such small parts, and each of them is 
radiating in slightly different phase from all 


the rest since the exciting energy takes at 
least a little time to get from one to another, 
and phasing is time delay. 

The result is that any possible (as 
opposed to theoretical) antenna must have 
some type of radiation pattern, which is the 
result of the interference pattern created by 
the individual spherical patterns of its indi¬ 
vidual parts. That’s why we looked at 
refraction and reflection first; the exact 
same principle is involved in the creation of 
the radiation pattern for any antenna, and as 
we shall discover shortly is also involved in 
our efforts to concentrate a signal in a 
desired direction. 



Fig. 6 — A — Radiation pattern of terminated 
antenna four wavelengths long is unidirectional 
in general direction of the wire, but has a null 
directly off the wire’s end. The pattern’s main 
lobes make 26° angle with wire. Pattern is 
symmetrical in three dimensions; consider this a 
cross-section view of it looking down from top. 



Fig. 6 — B — Resonant antenna of same 4-wave¬ 
length length has this type of pattern; it's like 
the terminated antenna’s pattern with a mirror 
image superimposed on it. Result has main 
lobes in both directions, still with 26° angle and 
symmetrical shape. Bidirectional current flow 
(Fig. 5) is directly responsible for this bidirec¬ 
tional pattern. 

How Can a Signal Be Concentrated? The 
“isotropic” antenna, which doesn’t exist in 
practice but is the basis of antenna theory, 
radiates any power applied to it with equal 
strength in all directions. Its radiation pat¬ 
tern is a perfect sphere. 
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As we just saw, any possible physical 
antenna must be made up of several dif¬ 
ferent atoms and so cannot be a perfect 
isotropic antenna — but even if we could get 
one, nobody would want it. rf power is too 
difficult to generate to waste by beaming as 
much signal straight up into space and 
straight back down into the ground as we 
send in the desired directions! 

Any practical antenna performs at least 
some concentration of its signal, then, by 
putting it all into its radiation pattern. What 
we’re really concerned with here is how we 
can concentrate the signal even more. It 
would be nice, for instance, to be able to put 
all our power in just the direction we wanted 
to transmit, without wasting any of it in 
undesired directions. 

Such antenna designs exist, of course, and 
are known by the general name of “beam 
antennas” since their purpose is to concen¬ 
trate as much of their power as possible into 
a single beam. 

At least four major types of beam 
antennas have been developed, and many 
different designs within each type bear 
individual names. The types are (1) driven 
arrays, (2) parasitic arrays, (3) reflective 


systems, and (4) travelling-wave antennas. 

Driven arrays include broadside arrays, 
endfire arrays, and combinations of the two. 
The Lazy H, ZL Special, SJK beam, and 
Franlkin Collinear array are examples of 
driven arrays, as are most directive BC- 
station installations. 

Almost all parasitic arrays are of the 
endfire type; the most common such design 
is the Yagi antenna. 

Reflective systems are used primarily in 
the UHF and higher-frequency regions, and 
include the “big dishes” and the corner 
reflector. 

Travelling-wave antennas include the 
terminated V, the rhombic, and their varia¬ 
tions; these are most usually used only at 
low frequencies where the other types of 
beams are not practical. One type of travel- 
ling-wave antenna in wide commercial use at 
high frequencies is the helical beam. 

Any single beam antenna installation may 
mix or match these types. Especially popular 
among VHF workers is a combination of 
driven and parasitic arrays in which several 
separate parasitic arrays are driven at the 
same time to form a driven array of parasitic 
arrays. Fig. 7 shows the idea. At UHF, a 
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corner reflector is sometimes incorporated 
into a parasitic array to increase the beam 
concentration and reduce unwanted back- 
lobes. 

Since most beam antennas in ham use are 
either driven arrays, parasitic arrays, or 
combinations of the two types such as that 
shown in Fig. 7, we’ll concentrate on only 
these two types for now. 



Fig. 7 — Quad Yagi antenna installation popular 
with serious VHF enthusiasts is typical example 
of an array of arrays. Each of the four Yagis is 
itself a parasitic array, and the four are arranged 
and fed as a two-by-two broadside driven array. 
Result is highly directional pattern and maxi¬ 
mum gain; as much as 18 db power gain can be 
achieved in practical amount of space with 
careful design and adjustment. 

The driven array consists of a number of 
individual antennas arranged in some regular 
pattern, all of which are driven at the same 
time from the same source. It’s exactly the 
same principle as the radiation from separate 
atoms in refraction, except that it’s at a 
much larger scale. 

Fig. 8 shows the e.:sential portions of any 
driven array; each individual antenna is 
shown here only as a dot rather than as a 
wire, because it’s easiest to see what’s 
happening if we think of each individual 
antenna as an “isotropic” one for the 
moment. 

If each of the individual antennas is fed 
with current of exactly the same phase, then 
the array is a “broadside array” because it 
will concentrate the pattern to be strongest 
in the directions broadside to the line of the 
antennas. That is, the pattern shown in solid 
lines will result. 

This is caused by interference between 
the patterns of the individual antennas. Only 
at point P (and other points along the line 
between P and the center of the array) will a 
receiver get equal amounts of in-phase 
energy from all the individual radiators. At 


other angles, the waves from one antenna 
must travel further (and so take longer en 
route) than those from another, and so will 
arrive out of phase. This causes a partial 
cancellation. The pattern is the result of all 
these partial cancellation effects. 

If, however, the antennas are fed differ¬ 
ently, the pattern will change. For instance, 
if the feedline is connected directly to the 
leftmost antenna and goes to the adjacent 
one through an additional length of cable 
which introduces a phase delay, and so forth 
down the line, and if that phase delay is 
chosen just right so that the energy feeding 
each array is in phase with the energy 
arriving from its neighbor to the left, then 
the only point at which all antennas con¬ 
tribute equally is that marked Q. The result¬ 
ing radiation pattern is shown in dotted lines 
in Fig. 8, and the array is now an “endfire 

A 
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Fig. 8 — Basic patterns of driven arrays are 
broadside and endfire as shown here. For 
simplicity, each element of this array is shown 
as an isotropic (point-source) radiator and all 
minor lobes have been omitted. Both patterns 
repeat themselves in opposite direction; that is, 
they are bidirectional. Difference in direction 
between broadside and endfire patterns is due 
to feedline phasing within array; main lobes can 
be tilted to any in-between angle by proper 
phasing but this is not usually done with ham 
antennas. 


array” since it fires its strongest beam off 
the end of the line of antennas. The only 
change necessary to obtain this 90-degree 
change in direction was to change the 
phasing of the feedlines. 

By appropriate choice of phase relation¬ 
ships between the various antennas in a 
driven array, the beam can be tilted to any 
point between the broadside position and 
the endfire pattern. This is done in BC- 
station design, but in ham work it's much 
easier to simply rota e the array. 

If, instead of the imaginary isotropic 
antennas we used in Fig. 8, the individual 
elements of the array are dipoles (as they 
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usually are) then the radiation pattern of the 
dipole gets into the act. Broadside arrays 
made up of dipoles are usually set up either 
parallel to each other. >r end to end, as in 
the "colinear" antenna. Endfire arrays of 
dipoles on the other hand usually have the 
antenna conductors arranged at right angles 
to the line of radiation, like the Yagi 
parasitic array (which has an endfire radia¬ 
tion pattern). 

A parasitic array is essentially a driven 
array in which only one of the antennas is 
actually driven, and the rest pick up their 
energy by radiation from that one. Most 
parasitic arrays are endfire designs, since it’s 
simple to get the necessary coupling and 
phase relationships from parallel dipoles. 

The phase of the energy actually radiated 
from an antenna depends, in part, upon the 
relationship of the exciting energy’s fre¬ 
quency to the frequency at which the 
antenna is self-resonant. The phasing adjust¬ 
ment which, in the endfire driven array, was 
made by adjusting feedline length, is made in 
a parasitic array by tuning the parastic (non- 
driven) elements to frequencies slightly dif¬ 
ferent from that at which the antenna is to 
operate. 

If an element is tuned to a frequency 
slightly lower than that at which operation is 
desired, the phase of its reflected or re-radi¬ 
ated energy will be such as to cut down the 
radiation pattern in its direction, and build it 
up in the opposite direction. Such an ele¬ 
ment is called a “reflector”. 

If an element is tuned to a frequency 
slightly higher than that at which the beam 
is to operate, it will build up the radiation 
pattern in its direction and cut it down in 
the opposite direction. Such an element, 
since it directs the pattern in its own 
direction, is called a “director”. 

The spacing between the driven element 
and the parasitic elements is just as critical, 
in a parasitic array, as is the tuning of the 
parasitic elements, since the array’s per¬ 
formance is determined, by relative phase 
over the entir6 structure. Distance deter¬ 
mines phasing also. For any specific tuning 
of a parasitic element, there is a critical 
distance as well. 

Before the principles of the parasitic 
array were understood as well as they now 
are, this led to many conflicting rules for 
design of parasitic beams and their tuning. 
About 10 years ago, however, it was dis¬ 
covered that the critical factor actually is the 
combination of tuning and spacing. It is now 
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Your club can round up some extra 
funds by imploring, cajoling, convincing, 
or forcing your members to subscribe to 
73 Magazine. Never mind the cries of an¬ 
guish, just remember that you are doing 
what is best for them—and the club. 

Subscriptions to 73 are normally $6 per 
year. The special club rate is exactly the 
same: $6. The only difference is that the 
club treasury holds 25% of the loot and 
sends the rest to 73. Send us S4.50 for 
each one year subscription, in groups of 
at least five subs. Just think, if your club 
has 10,000 members you can quickly get 
SI 5,000 for the club on this deal! 

Send the subscriptions to us on 3”x5” 
cards, giving the name, call, address, city, 
state and zip code of each subscriber. If 
the subscription is a renewal please in¬ 
clude the address label from a recent 73 
wrapper. Indicate all renewal subscript¬ 
ions so we won’t start a second sub. We 
have been known to do that. 

Send to: Club Finagle, 73 Mag. 
PETERBOROUGH, N.H. 03458 


MAY 1969 


113 





BOOST 


known that almost any spacing (within 
reason) can be used, or alternatively almost 
any tuning of element lengths. Once a 
spacing is chosen, then the tuning of the 
elements must be matched to it; if element 
tuning is chosen first, then the spacing must 
be adjusted to obtain maximum perform¬ 
ance. 

In comparison to the other three types of 
beam antennas, parasitic arrays offer the 
highest performance per unit size. On paper 
at least, you can get any desired gain from a 
physically small parasitic array if you just 
use enough elements and tune and space 
them properly. In practice, the gain really is 
limited - but you can get a 10-time increase 
in effective radiated power from an antenna 
only a half wavelength wide and a wave¬ 
length long, which is much more than any of 
the other types of beam can provide. For 
this reason many engineers call such designs 
“super-gain” antennas. 



Fig. 9 — Buildup of radiation pattern for termi¬ 
nated V antenna with each leg 4 wavelengths 
long is shown. Each leg of V by itself has 
pattern of terminated long-wire (Fig. 6); legs 
are placed at proper angle to make main lobes 
coincide in one direction, and cancel out to at 
least some degree in all others. 

The travelling-wave antenna, such as the 
rhombic or the terminated V, gets its gain by 
a cancellation effect also. As Fig. 6 showed, 
a travelling-wave antenna is inherently unidi¬ 
rectional — but puts its power into a cone 
rather than a beam. If two such antennas are 
erected side by side to form a V as shown in 
Fig. 9, their patterns can be made to cancel 
each other out in most directions while they 
add together in just one and form a single 
beam of radiation. This is the terminated V. 
If the terminations at the wide end of the V 
are removed and another pair of antennas is 
put in their place, with terminations at the 
narrow end (Fig. 10), you have the rhombic. 
Gain of such an antenna is moderately high. 



Fig. 10 — Simplified buildup of pattern for 
rhombic antenna is similar to that for termi¬ 
nated V; lobes aimed in same direction boost 
each other and all the rest cancel. Cancellation 
is more complete in rhombic. 

but is nowhere near that to be expected 
from either a driven array or a parasitic of 
similar size - because each leg of the 
rhombic needs to be at least four wave¬ 
lengths long to get the directive effect. 

You can also get some directivity from an 
m/i terminated V. This is essentially two 
long-wires side by side. The cancellation 
effect still works to take out part of each 
long-wire’s pattern, but the resulting beam is 
bidirectional with its major lobe splitting the 
V angle as shown in Fig. 11. 



Fig. 11 — In unterminated V antenna, lobes in 
both directions boost each other but side lobes 
cancel out. Result is bidirectional beam, similar 
to that of broadside or endfire pattern from 
driven array. 

The resulting pattern is similar to that 
you get from a simple driven array (Fig. 8). 
A parasitic array, on the other hand, concen¬ 
trates its power essentially in a single di¬ 
rection, as does the terminated V or the 
rhombic. 

The subject of antennas and how they 
work is one of the most important in ham 
radio, because nowhere else can you get such 
an improvement in your station’s perform¬ 
ance for a comparable amount of effort. 
We’ll be going into it more in our next few 
installments, but even then we will not be 
able to cover it completely — the subject is 
just too large. 

A number of books are available at 
various levels of technical knowledge. The 
traditional authority on the subject is “An¬ 
tennas”, by John Kraus, W8JK, inventor of 
the 8JK beam, the corner reflector, and the 
helical beam. Terman’s “Electronic and 
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Radio Engineering” contains much valuable 
data at a slightly less exotic level, being 
intended as an undergraduate text for engi¬ 
neering students at the college junior/senior 
level. “Fields and Waves in Modern Radio” 
by Ramo and Whinnery handles the basic 
principles of radiation excellently but re¬ 
quires at least an acquaintance with higher 
math (matrix algebra and partial differential 
equations) to read comfortably. Jasik’s “An¬ 
tenna Engineering Handbook” is intended 
for the antenna design engineer but avoids 
much of the deeper theory and concentrates 
on practical applications instead. Any or all 
of these are recommended for additional 
study, if you’re really interested in adding to 
your knowledge of how and why antennas 
work as they do. 

Next Month. We’ll continue examining 
antennas, looking at such factors as har¬ 
monic rejection and feedline matching. 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 
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Loosen Those Army Set Screws! 

One of the big problems faced by every 
would be user of the Command Transmitters 
is the frustrating task of loosening those spe¬ 
cial set screws on the knobs and shafts of this 
series. Usually one ends by using brute force 
and damaging the part, or just laying the 
equipment aside. 

One of the regular screwdriver blades in 
the SC-5 Screwdriver set which can be pur¬ 
chased from the radio houses, or any good 
screwdriver with a very small blade will just 
fit into this set screw and with a stout twist 
will loosen any of them very quickly. If 
this screwdriver set is not available, grind 
any stout screwdriver down to about 1 /16th 
of an inch, and they will fit into these set 
screws cross-wise. 

The knobs and shafts of this Command 
series suddenly become very valuable. 

Irvin Kanode, WA9CKP 
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*75A1-$120 HQ-170—$190 

75A4—$425 HQ-180C-$250 

62S1 —$600 * HX-50—$225 

KWM-1 —$229 

* Drake SW4-A-S250 

Globe King 500C was $310, now $289 
Hallicrafters SR-160 + P150DC-$250 
Hallicrafters HT-44 was $200, now $175 

* Johnson Valiant l + BW 5100—$210 
National NCL-2000-$389 

SBE 34—$325 
Swan 350—$350 

Mark II Linear—$550 
TV-2, 14MCIF—$260 

-Equipment on consignment. No trades or discounts. 

Prices may be discounted 10% in lieu of trade. 
Just off Exit 27 on Thruway 

Distributors of all major lines 
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NEW BOOKS 


Electronics for Technicians 

Written by Abraham Marcus and published 
by Prentice-Hall, Electronics for Technicians 
is a sequel to Electricity for Technicians. It 
describes electronic phenomena in physical 
terms, rather than mathematical and is ex¬ 
tremely well-written. 

The book is divided into three sections. 
Section I deals with the electron tube. The 
various types of tubes are discussed in lang¬ 
uage which almost anyone with any electron¬ 
ic knowledge can easily understand. Section 
II discusses semiconductor theory and the 
various types of semiconductors are examin¬ 
ed. Section III deals with how tubes and 
semiconductors are used in various circuits 
including power supplies, amplifiers, oscil¬ 
lators and various circuits used in the home, 
in industry and communications. Mr. Marcus 
gives an overall view of the subject and his 
book should serve as a basic foundation for 
further study in electronics. 

The book is divided into 20 chapters with¬ 
in the three categories, and each chapter is 
followed by a series of questions for the stu¬ 
dent to test his comprehension of the mater¬ 
ial. Following the 20 chapters is a series of 
apendices showing pin identification for elec¬ 
tron tubes, lead identification for various 
transistors, and a complete section on elec¬ 
tronic symbols which is the most up-to-date 
I have seen so far. 

In an attractive cloth-bound cover, Elec¬ 
tronics for Technicians sells for $9.95 and 
certainly contains all the study material need¬ 
ed for anyone interested in learning basic 
theory. 


RCA Manuals 

The RCA Solid-State Hobby Circuits Man¬ 
ual contains complete construction informa¬ 
tion on 35 circuits of general interest to ex¬ 
perimenters. Power supplies, oscillators, key- 


ers, preamplifiers, amplifiers, and numerous 
other items are covered in detail. This manual 
also contains sections on theory and practical 
application of most solid state devices, and 
gives information on construction practices 
and trouble-shooting. 

The revised and expanded RCA Receiving 
Tube Manual contains up-to-date information 
on tube types and technology; detailed des¬ 
criptive data and application information for 
the complete line of home-entertainment 
types of receiving tubes for TV and Hi-Fi en¬ 
thusiasts. 

Seven other technical manuals are available 
from RCA. RCA Transistor Manual is a 544 
page book containing text, data, and typical 
circuits for the complete line of transistors, 
silicon rectifiers, and other semiconductor 
diodes. 

RCA Silicon Power Circuits Manual is a 
416 page book providing design information 
for a broad range of power circuits using sili¬ 
con transistors, rectifiers, and thyristors. 

RCA Linear Integrated Circuits (352 pgs.) 
contains basic principles of design and appli¬ 
cation information for linear integrated cir¬ 
cuits. 

RCA Silicon Controlled Rectifier Exper¬ 
imenter’s Manual isa 136 page book contain¬ 
ing 24 interesting control circuits using semi¬ 
conductor devices available in kit form. 

RCA Transmitting Tubes is a 320 page 
book giving data on more than 180 RCA 
power tubes with plate input ratings up to 
4 KW. 

RCA Phototubes and Photocells (192 pgs.) 
contains design information and data for 90 
photosensitive devices. 

RCA Tunnel Diodes is a 160 page book 
containing information for RCA tunneldiodes 
for switching and microwave applications. 

Prices range from S .65 to $5.75. For a 
complete brochure and prices write Commer¬ 
cial Engineering, RCA Electronics Compon¬ 
ents, Harrison, N.J. 07029. 

Motorola Semiconductor Handbook 

The Semiconductor Power Circuits Hand¬ 
book contains the latest information in power 
circuit design. Some 150 new circuits have 
been specifically designed for users of power 
transistors, thyristors, rectifiers and zener 
diodes. This 264 page manual includes many 
designs being published for the first time. It 
is divided into six chapters devoted to motor 
speed controls, inverters and converters, reg¬ 
ulators, statis switches, audio and servo amp¬ 
lifiers, and miscellaneous thyristor switch ap- 
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plications. Copies may be obtained by send¬ 
ing $2 to Motorola Inc., Box 20924, Phoenix, 
Arizona 85036. 

Hayden Books 

This one is a beauty. The Transistor and 
Diode Laboratory Course, by Harry E. Stock¬ 
man, clearly illustrates and develops the con¬ 
cept of transistor theory. This 117 page book 
is designed either for the classroom or for 
home study. The first half of the book is 
devoted to theory, providing a background in 
transistor technology. The remainder is ex¬ 
periments dealing with intricate transistor 
networks. Each chapter is followed by a 
question and answer session. For anyone who 
wants a more sophisticated approach to 
transistor theory and application, this book 
is a must. Available for $3.95 from Hayden 
Book Company, Inc., 116 West 14 Street, 
N. Y.. N. Y. 10011. 

New Books From Sams 

Reference Data for Radio Engineers (Fifth 
Edition) 50% more information with a com¬ 
pletely new format. Catalog No. 20678, $20. 

Amateur Radio SSB Guide. Basic princi¬ 
ples, building and troubleshooting. Catalog 
No. 20629, $3.95. 

Learn Electronics Through Troubleshoot¬ 
ing. A basic, practical approach to learning 
the fundamentals of electronics. Catalog No. 
20651, S6.95. 

Novel Electronics Circuits. 11 new cir¬ 
cuits and devices to build. Catalog No. 20692, 
$2.50. 

The Radio Amateur’s FM Repeater Hand¬ 
book. A 288 page book by Ken Sessions. 
Catalog No. 65080, $6.95. 

73 Dipole and Long Wire Antennas. Cov¬ 
ers practically every type of wire antenna 
used by amateurs. Catalog No. 65071, $4.50. 

Amateur Tests and Measurements. Tests 
and adjustments to transmitters,receivers, and 
antennas. Catalog No. 65072, $4.95. 

Ham A ntenna Construction Projects. (Sec¬ 
ond Edition) Modern versions of all classic 
antennas. Catalog No. 20654, $3.95. 

Handbook of Electronic Tables and Form¬ 
ulas. One book with all the charts, tables, 
symbols, and all you need. (Third Edition). 
Catalog No. 20648, S5.50. 

FETPrinciples, Experiments, and Projects. 
Breadboarding to teach FET operating char¬ 
acteristics. Catalog No. 20594, $4.95. 

Know Your Tube and Transistor Testers. 
Trouble-shooting and repairing various makes 
and models. Catalog No. 20630, $3.50 


TV CAMERA 
PRICE 
BARRIER 
BROKEN!!!! 
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BROKEN!!!! SAVE OVER $36 M !! 

• BUILD-1 T-YOURSELF SOLID-STATE 
' V1D,C0N 17 ^ ERA K1T - 
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" Mb 1 1 1 • Street-for ward, time- 

Formerly • No modifications^ required an 

• Complete with easy-to-follow manual. 

* j. ~ ** • Fully guaranteed-Ready for immediate 

NEW PRICE: Si 16 *** shipment postage paid anywhere in the 

’ " U.S. & Canada 

^ This same XT-1A camera kit sold for $149.50 last year! However, due 
to improved manufacturing techniques and volume soles we have been 
able to make significant cuts in the cost of the kit. This new price of 
$116.95 is only for 73 Magazine reoders ordering direct from this ad 
and for customers ordering within 2 weeks after-receiving a catalog. 

Need a vidicon also? We’ve cut tfie cost of this item too. Formerly 
$39.95, now available to **act«now M customers for $36.00. 

PHONE IN YOUR ORDER NOW! CALLS ACCEPTED DAY AND NIGHT. 
Like niOre details? Send for FREE catalog of kits, plans, modules, etc, 

A, ro2 code ATV RESEARCH 

13TH & BROADWAY, NORTH DAKOTA CITY, NEBR. 68731 


BRIGAR ELECTRONICS 

BINGHAMTON, N.Y. 13904 

Area Code 607 723 31 11 
Offices and Warehouse 10 Alice Street 

COMPUTER GRADE 

. _ ELECTROLYTIC SALE 
LARGE QUANTITIES AVAILABLE 

Minimum Order 10 pcs. 

All Sizes—50^ ea. 



VALUE S 

500 MFD-200 VDC 2" 

1.500 MFD-100 VDC 2" 

3.500 MFD- 55 VDC 2" 


3.500 MFD- 
5,000 MFD- 

5.500 MFD- 
11,000 MFD- 

11.500 MFD- 

12.500 MFD- 
10,000 MFD- 
14,000 MFD- 
1 5,000 MFD- 

15.500 MFD- 
15,000 MFD- 
25,000 MFD- 
30,000 MFD- 
60.000 MFD- 
20,000 MFD- 
15,000 MFD- 
35,000 MFD- 

7,000 MFD- 
3,000 MFD- 
2,500 MFD- 
3,750 MFD- 


75 VDC 2" 
36 VDC 2" 
45 VDC 2" 
19 VDC 2" 
18 VDC 2" 
16 VDC 2” 
15 VDC 2" 
13 VDC 2" 
12 VDC 2" 
10 VDC 2” 
10 VDC 2" 
6 VDC 2" 
10 VDC 3” 
5 VDC 3" 


SIZE 
" x4’/ a " 
" x4%" 
" x4'A" 
" x4H" 
x4 Vi" 
" x4’/ 3 " 
x4V 3 " 
" x4 
" x4 y," 
" x4Vi” 
” x4'A" 

" x4y," 
’ x4'/i" 
' x4Yi" 
' x434" 
' x4Vi" 
' x4’4" 


6 VDC 2" x4K" 
10 VDC 3" x4VJ" 
5 VDC 3" x4’/ a " 
15 VDC 2’/»"x4’/," 
15 VDC 2’/ a "x4’/ a " 

12 VDC 2" x 6" 

13 VDC 1 3 /8'x4y a " 
25 VDC 1 3/s'x4Vi" 
45 VDC 1 3/i'x4y a " 
75 VDC 2" x4%" 


No C.O-D. Include necessary postage. 
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Ed Bake r, W0EDO 
9937 Truman Road 
Independence, Missouri 


Economy 

Chronometer 


How would you like to have an illuminat¬ 
ed station clock for less than S5.00? 

The unit described was built at a total 
cost of $3.14 plus tax, but, with a well- 
stocked junk box, this figure could be reduced 
still further. 

The secret of such a bargain lies in the fact 
that most “electric” automobile clocks are 
really mechanical clocks which are wound 
electrically every two to five minutes. Since 
this winding is done by a pulse through an 
electro magnet, the clock doesn’t care whe¬ 
ther this pulse is ac or dc, thus making it a 
simple matter to power the clock in the home 
station. 

These clocks are available from your local 
salvage yard, and sell for 50 cents to $3.00, 
depending on the condition and whether or 
not you remove it from the wreck. 

The major enemies of auto clocks are 
moisture and dust. The latter is the most 
common but least damaging. In selecting a 
clock, pick one which shows no sign of rust 
on the face, hands, or any other exposed sur¬ 
face, and your chances of restoring it to ser¬ 
vice are almost a certainty. 

To remove the clock from the case pry up 
the edges of the bezel which holds the glass 
and remove these parts. Two or three small 
screws or nuts in the back of the case will 
now allow the clock to be removed. 

A large eye dropper or “ear” syringe will 
supply a low velocity air blast for cleaning. 
Do not attempt to use a brush, as fragments 
of the bristles will catch in the gears. 

The most common cause of failure is in 
the winding mechanism, so a complete des¬ 
cription of this operation is in order. On the 
back of the “works” is a rather large winding 
surrounded by a rotary armature. When this 
armature is aligned with the winding, the 
clock is wound. As the clock runs down, the 
armature moves away from the poles of the 
winding, and, near the end of its travel, a pin 
on the armature engages a Y-shaped yoke and 
closes a pair of contacts. These contacts are 
in series with the winding and the voltage 
source, so when they close, the winding is 
energized and the armature is drawn toward 


the poles of the winding. This rewinds the 
clock. This movement of the armature also 
opens the contacts by the action of the pin 
in the yoke. This contact between pin and 
yoke is where trouble develops. Just before 
the contacts close, the mechanism is at a point 
of maximum friction and minimum spring 
tension: so, with the collection of dust and 
evaporation of lubrication, the clock stops 
just short of rewinding. 

After all traces of dust have been removed, 
apply a drop of solvcnt/lubricant of the type 
used for tuners and volume controls (Quie- 
trol, Spra Kleen, etc.) to the yoke where it 
contacts the pin. Wind the clock by pushing 
the armature, and start it by lightly pushing 
the balance wheel. It will probably stop just 
before the contacts close. Without rewinding, 
start it again and let it run until the contacts 
do close. Rewind and repeat until it runs 
freely from rewind to point closure. Dry the 
yoke and apply a minute quantity of lubri- 
plate (a very light lubricant cream available 
from hobby and gun shops) to the point of 
contact with the pin. If desired a small am¬ 
ount of the solvent/lubricant can be applied 
to the pivots and teeth of each gear. The 
smallest drop you can get is slightly too much 
for each point, so if you wish to skip this, 
the clock will probably run without it for 
years. 

The points may be cleaned with a burn¬ 
ishing tool, but avoid excessive filing. 

While the clock is “running in” the power 
supply can be prepared. The transformer can 
be any, which gives the proper voltage. My 
clock used 12 volts, so a 6.3 and 5 volt wind¬ 
ing were connected in scries to give 11.3 
volts. This is plenty, since the winding is de¬ 
signed to work on 10-14 volts. The trans¬ 
former also has a 90V winding which is not 
used, so the leads are taped to prevent shorts 
and left hanging free. 

To determine the required voltage, look at 
the bulb in the socket which sits inside the 
case. If the bulb is missing, apply 6.3 ac be¬ 
tween the input terminal and frame, and ob¬ 
serve the armature. If it moves toward the 
poles of the winding (not necessarily all the 
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NOW! USE YOUR TAPE RECORDER TO LEARN CODE! 

Read code like a Pro! It’s easy! PICKERING CODEMASTER tapes give 
professional instruction on your own tape machine from digital com¬ 
puterized tapes! They can’t be matched for timing accuracy! Beginners 
get course of professional instruction at 5-9 WPM right on the tape! 

Practice for General and Amateur Extra ranges from 11 to 30 WPM. 

Nothing else like it! See below for CODEMASTER tapes you need. Get 
up to speed! Order today! 

CM-l: For the beginner. A com- CM-1%: An intermediate tape, es- CM-Z: For Extra-Class license 

plete course of instruction is on pecially lor General Class exam study. Mostly straight text; soma 

XV the tape. Practice material at study. No instruction; just prac- code groups. 1 hour at 20 WPM; 

- 5. 7. 9 WPM. Prepares you for tice. *4 hr 11 WPM.; 1 hr 14 WPM; '■*' >/* hour each at 25 and 30 WPM. 

Novice exam. Includes code groups >4 hr at 17 WPM. Includes coded For real QRQ, play this tape at 

end punctuation. groups and straight text. twice speed! 

CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (3% IPS) and 3VI-inch reel (1 ’/, IPS). 
Will play on any but full-track machine. SPECIFY both type and size of tape you want. Any tape. {5.95 postpaid USA 
4th class. Any two tapes, {11.00: all three, {15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P.O, Box 29-A, Portsmouth, R. I. 02871. Satisfaction guaranteed. 




way) use 6.3. If the winding buzzes and the 
armature doesn’t move, the higher voltage 
will be required. 

When the proper voltage is found, let the 
clock run until it rewinds a few times to make 
sure all is well, then re-install it in the case. 
Most of these clocks have a cable clamp on 
the back which will make a convenient point 
for the ground connection, or a self-threading 
screw can be installed in a spot where it will 
not hit the works. 

These clocks come in a variety of sizes and 
shapes, and take naturally to panel mounting, 
or a small chassis or Mini-box can be used as 
a case. A switch may be installed to turn off 
the light, if desired, but the location of the 
bulb is such that it illuminates the clock face 
and little else, so it is left on in my installa¬ 
tion. 

The transformer can be mounted in the 
case with the clock, or up to 10 15 feet 
away, depending on your needs. Lamp cord 
is fine for this connection. 

This will not bring National Bureau of 
Standards or even IBM into the shack, but it 
is a reasonably accurate timepiece, and the 
price is right. 

...W0EDO 


HATRY ELECTRONICS 

500 Ledyard St., Hartford, Conn. 06114 
(1 Block East of Wethersfield Ave. off 
Airport Rd., Rte 6) 

Telephone: 203-527-1881 
See CORKY, W1KXM or 
WARD, W1WRQ 
ANTENNA STUFF 

In 100 foot rolls only 

450 ohm open wire. Per 100 feet .$4.95 

300 ohm open wire. Per 100 feet . 4.65 

Standoff-Mast or Screw-In.19 

In 100 ft. interconnected coils 

18 Copperweld. Per 100 feet .$ 1.19 

14 Copperweld. Per 100 feet . 2.95 

12 Copperweld. Per 100 feet . 3.99 

i4 Copper-Solid. Per 100 feet .. 4.29 

12 Copper-Solid. Per 100 feet . 5.79 

Times T4-50 L Loss 8U. Per foot.18 

Times T5-50 L Loss 58U. Per foot . -10 

Times Solid Sheath Aumafoam in stock 
Kits with connectors 50 100 ft 

Glass Line-guy wire. Per 100 feet 500 lbs Test 3.52 
Glass Line-guy wire. Per 100 feet 1000 lbs Test 5.27 


Hy-Gain Baiun. Each .14.95 

W2aU Baiun. Each .12.95 

Blitz Bugs. Each . 4,95 


All antenna insulators in stock. 
(Canadian Amateurs Send U.S. Funds Only) 
F.o.b. Hartford 
Please Include Postage 

• 

CONNECTICUT’S OLDEST HAM STORE 


TV CAMERAS 

Get your copy of our new flyer 969MI ^ 

undergo 

The DENSON ELECTRONIC Corp. P.O.Box 85, Rockville, Conn. 06066 - (203) 875 5198 
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Larry Jack, WA3AQS 
7421 Gwynndale Drive 
Clinton, Maryland 20735 


4 x 150 Sockets 


It was about a week after completing the 
small sideband rig that I realized its single 
watt wasn’t going to be enough. After a 
few, “You’re readable, but kind’a weak” sig¬ 
nal reports, 1 returned to the junk box, this 
time for parts to build a linear. From a- 
mong the assorted trivia were unearthed a 
handful of 4xl50’s. Two hundred watts 
output at least- a very good tube for the new 
amplifier but 1 didn’t have any sockets for 
them. Being a little impatient to get start¬ 
ed, and adventurous at heart, I elected to 
build the sockets rather than wait out an or¬ 
der from a supply house. 

A simple modification of a regular octal 
socket provided a new base. A ceramic type 
(for its low losses) was selected. Then all the 
metal pins were carefully removed from the 
collar. The pins are crimped to make firm 
connections with the new size pins of the 
4x150, and then are replaced back into the 
socket. 



FIGURE l 

A grid connector was made by flaring the 
top of a semi-circle of sheet metal about 1 V.i 
inches high (Fig. 1). This connector was 
placed into the socket key so that the gap 
between the semi-circle lines up with the 
slot in the key of the base. To prevent the 
connector from slipping out again, solder 
was melted about it, on the underside of the 
new tube base (Fig. 2). For cooling, the 
tubes were placed almost directly in the 
mouth of a large squirrel cage blower. 

1 originally had used only a single .01 juF 
capacitor soldered directly at the socket pin 
as the screen by-pass. The rig took off, so 
to speak, in a very unstable fashion, so small 
straps on a standoff insulator with another 
.01 juF capacitor was put above the chassis 
to by-pass the tube’s screen ring. This cur¬ 
ed the trouble (Fig. 2). 

Cooling never figured as a problem. At 
50 MHz with inputs reaching 600 watts, a 


SCREEN RING 





single 200 cfm blower has kept a pair of one- 
fifties running cucumber cool. Not so many 
“kind’a weak” reports now. 

...WA3AQS 
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RF Sealing Tape 

RF sealing is one of the strategies em¬ 
ployed in building transmitters that do not 
generate TVI. The unwanted rf is generated 
but the enclosure is designed so it never gets 

out. 

The same approach is used to build 
receivers that do not respond to any rf 
except that which enters the receiver 
through a coax connector, and in the con¬ 
struction of laboratory signal generators. 

But did you ever try to convert a non- 
shielded enclosure into a shielded enclosure? 
It can be done, but ;ften it is a task to make 
strong men weep. Hinges, joints, ventilation, 
doors, meters, . . . and how about shielding 
some of the wiring that carries power 
through areas hot at rf! 

Scotch Rescue 

The 3M Company has developed a re¬ 
markable copper foil tape with an elec¬ 
trically conductive pressure sensitive ad¬ 
hesive. The tape adheres directly to clean 
metal with a good low resistance electrical 
connection between metal and copper foil. 
The tape can improve leaky shielding by up 
to 60 dB. It is designated “Scotch” Brand 
Electrical Tape No. X-1181 and comes in 54 
foot rolls of assorted widths. 

The tape is used alone, or with perforated 
or solid aluminum sheet. The sheet is avail¬ 
able in most hardware stores. It is cut into 
sections, shaped to fit, and taped in place. 
Large shielding assemblies can be made up 
from smaller ones. You must wash the 
aluminum with detergent to get any oils off 
before taping. 

One approach to reducing rf pickup by 
power or control wiring in transmitters is to 
use shielded wire. This is horrid stuff to 
work with, if you have ever tried it. A piece 
of ordinary hookup wire can be laid along 
the chassis and covered with a strip of shield 
tape, to achieve the same result. 




Donald Kerr, WA3BDI 
State College, Pennsylvania 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth Is 
approximately 3% of frequency. 

• Voltage aaIn 30 to 40 DB depending on frequency. 

• Two Duaf Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET Is actually an Integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 trlodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• internal connections for high impedance AGC or 
manual gain control if needed. 

• Type BNC Input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor. 

• Operates on & to l& volts DC, 5 to 15 Ma. 

VANGUARD LABS 

Oept. H 

196-23 Jamaica Ave., Hollis, NY 11423 
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Alan Shawsmith, VK4SS 
35 Why not St. West End 
Brisbane, Queensland, Australia 


An All Band Curtain Array 

1.75 to 30MHz 



Fig. 1. Dimensions for the all band curtain array. 


Looking for something better than a ran¬ 
dom length flat top for your multi-band op¬ 
eration? This pint sized array which puts 
out a big signal should more than provide the 
answer. After some cut and try trials, the 
configuration shown in Fig. 1 was decided 
upon as the best all band result. It repre¬ 
sents an attempt to get the most with the 
least outlay. All that is required over a flat- 
top is some extra wire and insulators. It 
should be easily erected on any average lot, 
as the total length between poles is approxi¬ 
mately 1 12 feet. It has superior gain over 
most flat-tops on 14, 21, and 28 MHz. Its 
low angle of radiation being one feature. If 
it is not possible to erect it to its full length, 
the 8 foot spacing at the transposed sections 
can be reduced somewhat with slightly less 
gain available. 

On 1.75, and 7 MHz respectively, it really 
performs as a quarter, half, and 2 half waves 
in phase. However, the configuration at 7 
MHz does add some gain and lower the angle 
of radiation slightly. If DX is desired on 
these bands, the bottom wire must be at least 


30 feet above ground and preferably much 
more. For DX on 14 through 28 MHz the 
bottom wire should be a minimum of 20 feet 
above earth. On 28 MHz, there are some 
8 wavelengths of wire up in space which adds 
to the signal. 

Maximum radiation is mainly broadside on 
bands 1.75 through 21 MHz. It throws the 
sharpest beam with the most gain on the lat¬ 
ter band, while on 14 MHz, the pattern is 
broad and something in shape like a three 
leaf clover on either side of the axis. No db 
measurements have been attempted, but its 
performance is far superior to a random 
length wire used at the same QTH and strung 
at a comparable height. Since it is horizon¬ 
tally polarized, the higher the array is strung 
up, the better. 

Being multi-band, no attempt can be made 
to match the 600 ohm fecdline. which can be 
any length, but may have to be pruned if the 
array is reticent to accept power on any one 
band. A flexible all band antenna tuner is a 
must for proper loading. 

...VK4SS 
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A. E. McGee, Jr., KSLLl 
28'1 5 Materhorn Drive 
Dallas, Texas 75 228 


How To Tune A Circuit 

In these days of intricate and relatively 
inexpensive commercial radio equipment, 
home building of ham gear is not so com¬ 
mon as it used to be. However, a great deal 
of pleasure and satisfaction may still be had 
from the designing and building of simple 
receivers, converters, etc., even if you never 
intend to actually use them on the air. 

One fairly critical part of most simple 
projects is the tuning circuit. At frequencies 
through the VHF region, a tuning circuit 
usually consists of an inductor (coil) and a 
variable capacitor, which is adjustable over a 
reasonably wide range. It is easy to find, by 
the trial and error method, some combina¬ 
tion of inductance and capacitance that will 
tune to the desired frequency. The trouble 
usually begins when you try to band-spread 
the circuit; that is, to make the entire tuning 
range of the variable capacitor cover only 
the desired frequency range. This frequency 
range may be only several hundred kilohertz 
wide, such as an amateur band or a short¬ 
wave broadcast band. 

This article will attempt to illustrate the 
problems involved, and how to solve them 
by the use of a grid-dip oscillator and some 
simple charts and formulas. First, however, a 
few words about circuit theory may be in 
order. 

An inductor or a capacitor will oppose 
the flow of an alternating current. This 
property is called reactance, and differs from 
resistance in that the current through the 
reactance is 90 degrees (or one-quarter 
cycle) out of phase with the voltage. In an 
inductor the current lags the voltage by 90 
degrees, and in a capacitor the current leads 
the voltage by 90 degrees. The amount of 
reactance is determined by the value of 
inductance or capacitance, and by the fre¬ 
quency of the alternating current. Inductive 
reactance increases with an increase in fre¬ 
quency, while capacitive reactance decreases 
with an increase in frequency. 

When an inductor and a capacitor are 
connected, either in series or parallel, there 
will be one frequency at which their react¬ 
ances are equal. Since the inductive react¬ 
ance causes a current lag of 90 degrees, and 
the capacitive reactance causes a current lead 
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Fig. 1. Resonant frequency chart. By lay¬ 
ing a straight edge across two known quan¬ 
tities, the third can be determined. 


of 90 degrees, the reactances cancel each 
other, and the circuit is said to be in 
resonance. The series resonant circuit offers 
a very low resistance to the flow of alter¬ 
nating current at the resonant frequency, 
and the parallel resonant circuit offers a very 
high resistance to the flow of alternating 
current at the resonant frequency. 

The frequency of resonance may be 
found by using the formula:f= 2 7 rY i ^ with f in 
Hertz, L in Henrys, and C in Farads. A 
simpler method is to use a chart like the one 
in Fig. 1. By laying a straight edge across 
two known values, the other quantity may 
easily be found. Charts covering a wide 
frequency range may be found in Allied's 
Electronic Data Handbook and other similar 
publications. There is also a chart on page 70 
of the August 1967 issue of 73 Magazine. 

Let us say that you wish to build a circuit 
that tunes from 7.0 MHz to 7.3 MHz. You 
have a variable capacitor from the junk box 
that you wish to use, a few surplus coils with 
unknown inductance values, and an assort¬ 
ment of small fixed capacitors. You also 
must have a calibrated grid-dip oscillator. 

In order to find the capacitance of the 
variable capacitor, you will first need a 
known value of inductance. Pick a likely- 
looking coil from the junk box, or wind one 
by guess or by using a coil winding chart. 
The chart found in Allied’s Electronic Data 
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Handbook is easy to use and accurate for 
coil diameters from Vi inch to 5 inches. 
Connect a fixed capacitor with a known 
(marked) value across the coil and find the 
resonant frequency of the combination with 
the grid-dip oscillator. If possible, use a mica 
capacitor with a 5% or 10% tolerance. Let’s 
say you use a 100 pF capacitor and the 
resonant frequency is 9.2 MHz. By laying a 
straight edge across these two values on a 
resonance chart (Fig. 1), the inductance of 
the coil is found to be 3 uH. 

The 3 uH coil may now be used to 
measure the minimum and maximum capac¬ 
ity of the variable capacitor. Connect the 
coil across the variable capacitor and meas¬ 
ure the resonant frequency at the minimum 
and maximum capacitance settings. If the 
resonant frequency is 20 MHz at the mini¬ 
mum setting and 5 MHz at the maximum 
setting, the variable capacitor has a range of 
about 22 pF to 350 pF. 

You will note that the frequency ratio (4 
to 1) is equal to the square-root of the 
capacity ratio (16 to 1). This is important to 
remember, and is true also for the induct¬ 
ance ratio when the capacity is held con¬ 
stant. Thus, in the circuit above, if it were 
desired to bring the lowest frequency down 
from 5 MHz to 2.5 MHz, a 2 to 1 frequency 
ratio, the capacity or inductance would have 
to be increased by 2 squared, or 4 times 
(1400 pF with 3 uH, or 12 uH with 350 pF). 

Now that the variable capacitor has been 
measured, a coil can be chosen that will tune 
the desired 7.0 to 7.3 MHz range. It may be 
seen, by checking our resonance chart, that 
the 3 uH coil used in measuring the variable 
capacitor will tune to 7.0 MHz with about 
175 pF, and to 7.3 MHz with about 160 pF. 
As this is well within the range of our 
variable capacitor, we may as well use it in 
our circuit. 

Band-Spreading 

Although our circuit will tune through 
the range of 7.0 to 7.3 MHz, the required 
capacity change of 15 pF would be covered 
in only a small fraction of a turn of the 
capacitor, and tuning would be very diffi¬ 
cult. This problem is easy to solve, however, 
by the addition of two more capaqitors to 
the circuit. Since we need a variable capac¬ 
itor with a range of 160 pF to 175 pF, a 
capacitor may be added in series with the 
variable to lower the total maximum capac¬ 
itance from 350 pF to 175 pF, and a 
capacitor may be added in parallel with 
these two to raise the minimum capacitance 


from 22 pF to 160 pF. See Fig. 2. The series 
capacitor is called a padder and the parallel 
capacitor is called a trimmer. 

The value of the trimmer should be 
determined first. Its approximate value can 
be found by subtracting the minimum 
capacitance of the variable from the desired 
minimum capacitance. Thus 160 pF minus 
22 pF equals 138 pF for the trimmer. The 
value of the series combination of the 
variable at maximum capacitance and the 
padder is equal to the total desired maxi¬ 
mum capacitance minus the trimmer capac¬ 
itance. Therefore 175 pF minus 138 pF 
equals 37 pF for the combination of the 
variable (set at 350 pF) and the padder. The 
value of the padder may be found by the 
formula: Cl=CtC2/C2-Ct, where Cl is the 
padder, C2 is the variable, and Ct is the 
desired total. This works out to 41 pF for 
the padder. 

Since the padder is only about twice the 
value of the minimum capacitance of the 
variable, it will have a noticeable affect on 
the total minimum capacitance, making it 
152 pF instead of the desired 160 pF. This 
difference will be more than made up for, 
however, when other parts of the circuit are 
connected to the tuned circuit. Stray circuit 
capacitance and the input or output capac¬ 
itance of the tube or transistor used will add 
from 5 to 10 pF or more to the total 
capacitance. At the higher frequencies this 
becomes increasingly important, and should 
be allowed for. 

When building a circuit one stage at a 
time, remember that when the following 
stage is connected it will upset the output 
tuning of the previous stage. It may be 
helpful to connect a small value of capac¬ 
itance temporarily across a tuned circuit that 
will later be connected to another stage. 
When the other stage is connected you can 
remove the capacitor. At high frequencies, 
where the adjustment range may be small, 
this may keep you from having to rewind 
the coil. 

A good type of capacitor to use for 
trimmers and padders is the adjustable mica 
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£ 22 TO 350 
Pf 

l- 


Fig. 2. The 22 to 350 pf variable capacitor 
is effectively changed to 152 to 175 pf by 
the addition of two extra capacitors. 
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compression type. These are small and inex¬ 
pensive, and come in sizes ranging from 
about 1 pF to over 3000 pF. The minimum 
to maximum capacitance ratios vary from 
about 10 to 1 in the small sizes to about 2 to 
1 in the largest sizes. When using adjustable 
capacitors set the high frequency limit with 
the trimmer, and the low frequency limit 
with the padder. Since the adjustments 
affect one another they may have to be 
repeated several times. If maximum stability 
is important, fixed silver mica or adjustable 
air capacitors should be used. 


THE DURA TOWER 

Designed specifically 
for the Radio Amateur 

• 60, 70, and 80 Foot Tiltover Towers 

• No guys—All Models Self Supporting 

• All Welded Construction Using 55,000 
PSI Heavy Wall Steel Tubing 

• The Dura Tower Will Support Any 
Quad or Tri Band Beam and SURVIVE 
An 85 MPH Wind 

• Erection Aids Will be Loaned Free 
of Charge 

• Financing Now Available 

for More Information on this low cost, 
high quality tower write 

DURA TOWER SALES 

Box 322, Angola, Indiana 46703 
Phone 219 665-2901 Eves Only 


1 have not mentioned circuit Q. This 
quantity is important in the output circuit 
of transmitters, in circuits where maximum 
selectivity is important, and many other 
places. However, in most simple low-power 
circuits the Q may be safely ignored. 

... K5LLI 


ARE YOU PAYING 75c A COPY OR 33c? 

Righto ... that's 33c a copy for 73 when you buy it in three year batches. Figure 
it out. 36 lovely issues of 73 for $12. Send cash, check, MO. 

All subscriptions will start with the February issue unless otherwise 
specified. 
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□ I am a cheap microscriber 
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$12 for three years 
$ 6 for I very short year. 


These rates are 
valid world-wide 
until we wise up. 
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SSB Escalator — Part 11 

Since the original article on rf SSB speech 
clipping appeared in 73 Magazine (p. 16, 
Dec., ’66), I have received a number of in¬ 
quiries relative to the construction of the 
clipper unit. 

Resistors R3 and R4 in Fig. 1 should be 
interchanged (this was a printer’s error). Re¬ 
place the 300ft cathode resistor of V2 with 
one of 68ft and the 47k screen resistor with 
one of 20k. At the grid input of VI the 22k 
resistor is omitted and a 140 pF APC vari¬ 
able capacitor is substituted for the fixed 
180 pF condenser for maximum tuning of 
the signal. Mount the mechanical filter top¬ 
side with its midpoint baffle shield omitted— 
an original but later-proved unnecessary 
precaution. 

It is important that the filter employed 
be identical to the one in the exciter unit. 
If the carrier frequency is not down on the 
filter skirt at or very close to that in the ex¬ 
citer unit, one of two undesirable things will 
take place: either the lower voice frequen¬ 
cies will be out of range of the passband and 
the audio will sound tinny, or insufficient 
sideband rejection of the lower clipped voice 
frequencies will occur with unwanted, newly 
generated frequencies. It may be preferable 
to extract the rf signal at the output of the 
balanced modulator rather than at the out¬ 
put of the following//stage. In place of the 
original Millen if transformer, Tl, try a less 
expensive one; T2 may be a Miller 912-C4 
if transformer. The .01 mfd coupling con¬ 
denser in the secondary lead of T2 may be 
left out. 

The power supply can be placed on the 
same chassis with the clipper unit although 
a larger chassis, of course, will be required. 
Any power supply system that will deliver 
from 30 to 50 mA at a regulated voltage of 
105 to 150V will be satisfactory. 

The following simplifications may be 
made: Omit the sub-miniature switch, SI, 
and run the two RG-174/U coax input and 
output leads directly to the two jacks men¬ 
tioned in the paper. A short coax-cabled 
jumper between the two jacks will restore 
the original exciter operation. Omit both 
the no-clip gain control and the DPDT 
switch, S2. Simply rely on the clip level 
control to adjust the amount of rf clipping. 

If excessive hum is encountered when 
clipping, it may, unfortunately, be necessary 
to shield the exciter’s audio input stage. 

Louis Berman, K6BW 


NEW QSL BUREAU 

To handle all your QSLs, whether for next door, 
the next state, the next country or anywhere! 
No special membership fees, coupons, or rules; 
Just: 

3 d each for QSLs for USA, Canada or 
Mexico. 

44 each for QSLs for any other place in 
the world. 

Just bundle them up (please arrange alphabet¬ 
ically) and mail to: 

WORLD QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 

Attention Hams USA. Canada and Mexico — 
Yes, we mean iust what we say—at last a QSL 
bureau to handle QSLs for QSOs within your 
own country. 

Attention Hams outside USA, Canada and 
Mexico (and SWLs anywhere). Please send us 
your QSLs for delivery anywhere—same rates 
as listed above. 

Attention Radio Clubs. Here is a way to in¬ 
crease attendance at your club meetings. On 
application we will send QSLs received for 
your members to you for distribution at meet¬ 
ings. Also special plan at reduced cost for out¬ 
going QSLs from clubs available. Send for de¬ 
tails. 


"CHOICE OF THE DX KINGS" 



2 ELEMENT-3 BAND KIT SPECIAL 

CONTENTS 

• 8 Fiberglass Arms—skyblue color ONLY 

• 2 End Spiders (1 pc. castings) 

• 1 Boom/Mast Coupler—h.d. 

aluminum 

• 16 Wraplock Spreader Arm Clamps Add $3.50 far PPD 

• 1 CUBEX QUAD Instruction Manual Frt. Cont. U.S. 

2-3-4 or more element Quads available 
Write for FREE BROCHURE'G'a Price List 

CUBEX COMPANY 

p.O. Box 131, Altadena, California 91001 
Phone: (213) 798-8106 

YOU CAN'T SAY "QUAD" BETTER THAN "CUBEX" 
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NEW PRODUCTS 
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Heath 2 Meter Transceiver 

The latest in a growing line of “single 
banders” has come out of the Heath Com¬ 
pany. This new unit, the model HW-17, 
covers the amateur two meter band and also 
has facilities for the MARS and CAP fre¬ 
quencies. Crystal controlled, the output is 
about 10 watts AM. 

The dual-conversion solid state receiver 
has 1 microvolt sensitivity and features a pre¬ 
aligned FFT tuner, ANL, Squelch, “Spot” 
function, lighted dial and a relative power 
output meter. It comes with a built-in AC 
power supply and microphone. The DC sup¬ 
ply for mobile operation is optional at 
$24.95. Priced at $129.95, this is a best buy 
item. For further information, write Heath 
Company, Benton Harbor, Michigan 49022. 

SQUEEZE ACTION RATCHET WRENCH 

Fulfills the requirements of professional 
and home mechanics. In hard to reach areas, 
turning is accomplished by merely squeez¬ 
ing spring loaded scissor type handle. Where 
there is more room it can be operated like 
a conventional ratcheting box wrench. For 
reverse action, just turn the tool over. Box 
socket is V". Twelve hex inserts range from 
JT' thru :,/ \n" and millimeters from 6 mm thru 
11 mm. A rubber friction lock keeps the 
insert firmly in position. Retail $12.95. 

For further information contact THE 
JAY THOMAS COMPANY, 117 West Ox¬ 
ford Street, Dept. M.M.-5, Chula Vista, 
California 92011. 


SQUEEZE ACTION TOOL 


A MUST FOR THE MECHANIC 



Pioneer 300R Audio 
Frequency Standard 



The Pioneer 300R is a highly stable secon- 
cary frequency standard of completely solid 
state design, using quartz resonators for sta¬ 
bility. It functions as a tone receiver or tone 
transmitter. The stability is .0057? and 
switching allows selection of up to three stan¬ 
dard frequencies. It provides a built-in atten¬ 
uator for receive applications. 

It can be used in the receive mode for 
calibrating oscillators directly without the use 
of an oscilloscope or other indicating device 
normally needed with a standard to indicate 
zero beat. It is an indispensable piece of 
equipment for RTTY, and a valuable calibra¬ 
tor for oscillators, oscilloscopes, and bridges. 
Accurate inductance and capacitance mea¬ 
surements can be made using this precision 
source. To guarantee stability over a wide 
range of temperatures, the resonators are kept 
at a nearly constant temperature in an insul¬ 
ated and shielded oven. The oven comes us a 
sealed unit with desired resonators included 
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inside. Additional frequencies may be ob¬ 
tained for $35 each. 

For further information write Pioneer El¬ 
ectronics, 738 Pacific St., San Luis Obispo, 
California 93401. 



Linear Systems, Inc. 

David C. Thompson, President of Linear 
Systems, Inc., has announced the election of 
David K. Bradley as Vice President, Marketing 
for the firm. Mr. Bradley previously was Na¬ 
tional Sales Manager for the SBE line of ama¬ 
teur radio products at Raytheon Company, 
South San Francisco, California. He has been 
active on several EIA committees in the ama¬ 
teur and citizens band business. Mr. Bradley 
is well known in the amateur radio fraternity 
and has the amateur license W6CUB. Prior to 
joining Raytheon, Mr. Bradley owned and op¬ 
erated an amateur radio distributorship in 
Northern California. Mr. Thompson stated that 
Mr. Bradley brings a unique combination of 
technical and marketing experience to the com¬ 
pany. This capability fits the needs of Linear 
Systems, Inc., which Mr. Thompson stated 
plans to become a broad based communications 
company. 

Optiflex 

Fiber optics is that light-piping idea you 
have been reading about sometimes over 
the past few years. IBM uses fiber optic de¬ 
vices to pipe light to convenient corners of 
their card-reading machines, eliminating 
many individual lamp assemblies. Now the 
idea is appearing in service gear. 


Amertest Products’ handy little lamp con¬ 
sists of a conventional penlight plus a flexible 
fiber optic cable. The cable really is flexible 
enough to tie into knots. It’s a nonconductor, 
too, so that you can poke it into live cir¬ 
cuits and assemblies without concern about 
new unwanted connections inside the gear 
or out to the real world, including your¬ 
self. Just right for getting some light into 
those dark corners. 

Suggested list price on the Optiflex lamp 
is $4.65. For additional data inquire at your 
dealer’s, or write to Amertest Products Corp., 
144-27 Jamaica Ave., Jamaica, L.I., N.Y. 
114.35. 

AMD Microphone 

If you are interested in outdoor amateur 
operating, serious on-location tape record¬ 
ing, in speech work, or public speaking ap¬ 
plications, here is a microphone that may 
well be a Best Buy. 

Since it is a cardioid microphone it has 
a strong null toward the cable-attachment 
end. This avoids crowd noise problems, and 
greatly alleviates the nuisance of audio feed¬ 
back in public address applications. 

For outdoor tape recording and amateur 
operating, its built-in windscreen styling re¬ 
duces or eliminates the need for the fre¬ 
quently-seen large plastic foam cover. And 
the microphone’s 100 to 12,000 Hz response 
is adequate for all speech and some musical 
applications. 

Special connector wiring in the micro¬ 
phone stem offers the user a choice of 600 
ohm impedance (-73 db sensitivity) or 50K 
ohm impedance (-54 db sensitivity.) It has 
an on-off switch, and comes with 20 feet of 
cable with a standard phone plug, and a 
swivel microphone stand connector. 

Priced at $13.95 retail, from AMD Elec¬ 
tronics, 663 Dowd Ave., Elizabeth, N.J. 
07201. 


FCC Recognizes 
Thailand—Almost 

The FCC has announced that it is 
now permissable to contact stations in 
Thailand using U.S. calls/HS. Commun¬ 
ications are still prohibited with the HS 
prefix stations. 
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Adapting A Mobile Antenna 
System for location Use 


Bud Michaels, WB2WYO 
5 10 High Street 
Victor, New York 14564 

A last-minute decision to take a rig along 
on vacation left me with the problem of what 
to use for an antenna. We would be moving 
from campsite to campsite every few days, so 
my inherent laziness precluded an elaborate 
antenna system. Likewise, I didn’t have much 
enthusiasm for disturbing three years’ accum- 
mulation of rust and crud to dismantle a mo¬ 
bile whip antenna, offered by a friend, along 
with a complete set of resonators. 

After much consideration, the mobile sys¬ 
tem seemed the most practical, and I accept¬ 
ed the loan of the resonators, but struck out 
on my own to devise a whip and base; one 
that would allow me to use the resonators, 
yet not necessitate tying the car down at the 
campsite. 

The problem was solved using EMT elec¬ 
trical conduit. A whip, base and supports/ 
radials were made using V4” diameter conduit 
and a square junction box. The whole affair 
cost less than S5.00 and proved to be a truly 
effective and simple antenna system. In fact, 
I’m collecting my own set of resonators in an¬ 
ticipation of next year’s vacation. 

Making the Whip 

Cut a piece of Vi” diameter conduit to 
54”. (This dimension is for Newtronics reson¬ 
ators. For other resonators, rely on manufac¬ 
turer’s specs or measure a friend’s antenna.) 
A pipe cutter does a neater and faster job than 
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Antenna set up in front yard of author's home for 
SWR measurements. Additional ground was re¬ 
quired for 40-meter operation. 


a hacksaw. File away the burrs at both ends, 
then brighten up the metal inside one end of 
the conduit so it will take solder. 

File the edges off the head of a 3/8”-24x 
1” bolt, and a 3/8”—24 nut so they will fit 
snugly into the conduit. Thread the nut onto 
the bolt, leaving Vi” of the bolt extending. 
Tin the bolt and nut, then slip them into the 
conduit with the nut flush with the end of 
the conduit. Solder them in place. This forms 
the means of attaching the resonators to the 
whip. 

The whip must be insulated from the base. 
This is done using a Vi” to Vi” plastic water 
pipe coupling. Cut a short piece of conduit, 
around three inches long. Clamp this in a 
vise and warm with a torch until you can force 
the plastic coupling in. Quickly cool the as¬ 
sembly, lest the heat distort the coupling. Do 
the same with the bottom of the whip, so 
when finished you have the plastic coupling 
(our “insulator”) between the whip and 
stub. The plastic coupling will most likely 
slip out of the conduit, and epoxy cement 
or “pop” rivets can be used to make the joint 
more permanent. 
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I found it more convenient to attach an 
SO-239 connector so that the coax cable 
could be more easily connected. Details are 
given for making a bracket to mount the con¬ 
nector. (Naturally, this idea came after vaca- 



End view of whip showing the 3/8-24 bolt which 
screws into mobile-antenna resonators. 


tion!) The center wire from the connector 
is soldered to the conduit through a hole 
made for the purpose. If you do not wish to 
use a connector, the coax can be soldered 
directly to the whip; the shield being soldered 
to the stub. 

Base 

The base is made from a 4” square elec¬ 
trical junction box. Be sure to use one with 
Vi” knockouts. Five Vi” conduit connectors 
are screwed into the knockout holes, as 
shown, with their screw heads facing upwards. 
Don’t overlook this simple point, otherwise, 
it will be awkward to disassemble the anten¬ 
na for take-down. Here’s another bit of 
hindsight: the top of the junction box is not 
too sturdy, owing to the knockouts stamped 
in the metal. Make a plate to fit over the top, 
as shown in the illustration. Screw or rivet 
this reinforcing plate to the box, then install 
the center connector. You will find this ar¬ 
rangement holds up much better, especially 
if you anticipate small boys will be using your 
antenna for a “Maypole.” 

Support—Radials 

The four supports/radials are made from 
five foot lengths of conduit. Five feet is a 
convenient length to carry, and two can be 
cut from one 10-foot length of conduit (stan¬ 
dard length). Don’t make them any shorter, 
or mechanical stability and antenna radiation 
will suffer. If you can make them longer, so 
much the better; especially if you intend 
doing any work on the 80 and 40 meter 
bands. 

Setting Up 

Using the antenna system is simplicity it¬ 


self. Place the four radials into the connec¬ 
tors and tighten the screws securely, yet not 
enough to deform the conduit. Attach the 
whip to the center connector, then screw the 
resonator to the top of the whip. Follow the 
manufacturer’s instructions for adjusting the 
resonator to the lowest swr. I did have troub¬ 
le bringing the swr down on the 75 meter re¬ 
sonator, due to poor ground conditions. (Af¬ 
ter all, five foot long radials at 75 meters is a 
joke!) The problem was relieved somewhat 
following a suggestion by WA2AOD; use 
kitchen aluminum foil swiped from the XYL 
to increase the ground plane. Four 15’ long 
strips placed under the radials helped get my 
signal out with acceptable performance. 



View of the base. These were taken before the re¬ 
inforcing plate, mentioned in the text, was added. 
Coax bracket is held to base with "pop" rivets. 

Some Other Ideas 

The success of this arrangement prompted 
me to do some experimenting after we 
returned home. Using the same base, I made 
an 18’ vertical antenna using one 10’ section 
of conduit, joined with a regular Vi”-to-Vi” 
coupling. The antenna was base loaded with 
a coil. While the junction of the two lengths 
of conduit was not the strongest, I did man¬ 
age to keep the antenna up all weekend and 
worked quite a few stations on 80 and 40 
meter CW. (This, by the way, was done after 
the junction box top was reinforced as des¬ 
cribed above.) As a practical limit, it seems 
that 20’ is the maximum height for conduit 
“verticals” because of the lack of rigidity at 
the joints. If you could come up with a 
stronger joint, I imagine these might serve 
admirably for field day use, with a minimum 
of guying. 

...WB2WYO 
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LETTERS 


This is in response to your letter of February 
19, 1969, concerning the implementation of the 
second phase of the incentive licensing frequency 
reservations. In establishing the time schedule for 
the reservations of frequencies in Docket 15928, 
the Commission states that “Notwithstanding this 
schedule, the Commission intends careful review 
and if it is determined that there is insufficient oc¬ 
cupancy of any part of the reserved frequency seg¬ 
ments, then the effective date of the implementa¬ 
tion date will necessarily be stayed in whole or in 
part, as appropriate.” This statement has been re¬ 
iterated in a number of Commission actions since 
the determination in Docket 15928. 

A petition (RM 1393) is on file requesting the 
Commission to rescind that portion of Docket 
15928 which would reserve additional frequencies 
in the 7 Mc/s and 14 Mc/s bands for Extra Class 
licensees. As previously stated, the Commission will 
review the occupancy of the segments now reserved 
and determine, prior to the November 22, 1969. 
scheduled date for implementation of the second 
frequency reservation, whether additional reserva¬ 
tions are justified. 

James E. Barr 

Chief, Safety and Special Radio Services Bureau 

F.C.C. 

Say Wayne, I just picked up 73 and liked very 
much your thoughts on incentive licensing. Your 
positive approach to this and other matters merits 
careful attention. I also, of course, note your con¬ 
tinuing license study articles, which are by far the 
best that have appeared in ham publications. I 
have been helping some hams with some of the ba¬ 
sics for their licenses (I hope) and your articles 
have saved me some time of having to go into Ter- 
man or the ARRL handbook, etc. Thanks to you 
and your staff for publishing these articles and not 
just questions and answers as have some of the other 
magazines. 

Incidently, you mention other mags saying 
things about 73; yes, 1 have read these and started 
adding certain things up; in fact, I went back several 
years in the various ham magazines and read about 
what is and was going on. You are right and they 
are wrong. Say, Wayne, do tell us all about the 
IARU, CQ, and other things that the amateurs are 
anxiously waiting to hear about. Don’t be too 
harsh on the ARRL though, they are trying to do a 
good job handling all that traffic and keeping the 
nets on frequency and holding elections and parti¬ 
tioning the FCC and stuff like that there. 

Bob, W7JLU 
Portland, Oregon 

1 consider 73 to be one of the finest magazines 
in the amateur radio field, or indeed, in any field. 
This is about the fourth year 1 have been reading 73 
regularly and I have thoroughly enjoyed each and 
every issue. 

In comparison to the technistic platitude that is 
QST and the artistic mediocrity that is CO, 73, like 
the farmer, is outstanding in its field. You have 


managed to keep a sense of humor throughout 
these times of peril for amateur radio in general. 
This is certainly a relief from the competition who 
feel that they can be dry and serious for 11 months 
out of the year if they make it up with a whopping 
April issue. 

In summary, then, I think 73 is the greatest, 
and 1 sincerely hope it can stay that way for many 
years to come. Above all, I can only hope and pray 
that your idea that ham radio is fun will have a re¬ 
birth among the electronistic and scientistic types 
who’ve pervaded the radiophonic world recently. 
My amateur Extra Class license notwithstanding, 
I’d rather chew the rag about music, girls, politics, 
or UFO’s than build my own self-neutralized class 
ABt variable-preble amplifier module with limited- 
fidelity sideband autonizer. 

Lon J. Berman, WB2IWI/2 

Open Letter 

If you did not read Wayne Green’s excellent 
editorial in March 73 Magazine, you should have! 
It was timely, pointed and full of meat! 

Amateur Radio greatly needs the shot in the 
arm that a well-conducted Public Relations pro¬ 
gram could give-provided that the PR people are 
properly “Amateur-Radio-oriented!” ARRL des¬ 
perately needs a better image with the Radio Ama¬ 
teur, with the public and most of all with the U.S. 
Government, to whom we owe our very existence- 
and continuence! 

Wayne mentioned certain writers and a cartoon¬ 
ist who could help. There are many qualified writ¬ 
ers in the field who could and would contribute 
articles and material to this endeavor, given the 
slightest opportunity-and acceptance by editors. 

The capable Ray Meyers, W6MLZ, it has been 
reported, offered to serve ARRL as its PR man, 
for the customary SI a year, plus normal operating 
expenses. Ray’s qualifications need not be discus¬ 
sed here-they are completely adequate, and his 
devotion to Amateur Radio is well known through 
many years of dedicated service as a writer, lecturer. 
Director of ARRL, and columnist. Ray's generous 
offer was spurned by ARRL. Why? 

ARRL’s feeble attempts at PR have been through 
NON-licensed-Amateur personnel. Although Don 
Waters did a commendable job on his reporting of 
ARRL’s status-it lacked the touch of a genuine 
Amateur, fighting for his own hobby. 

This writer urges YOU to immediately contact 
your ARRL Director, by telephone or mail, and 
demand that ARRL institute a program of PR, 
with a “man in Washington” (a legalized ham- 
lobbyist) without delay. Let there be no referral to 
a committee or a “study by the Secretary to deter¬ 
mine the need” or other typical procedural jazz by 
the ARRL Board. Demand that the Directors, at 
this meeting, set up such a program and that they 
follow through to see that it is done. As Green 
says, it may already be too late, but the effort must 
be made. Take action now! 

In reference to Wayne Green’s mention of band 
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occupancy, a complete study should be made, by 
ARRL (or someone concerned with the progress 
and growth of Amateur Radio) to determine what 
changes are necessary and vital in regard to band 
usage. In the opinion of this writer, (a consistently 
active ham for 49 hears) the CW bands are loaded 
when contests are on-and pretty empty at other 
times. The VHF bands are consistently empty, ex¬ 
cept during “openings” or contests. Ten meters, 
formerly the work horse of casual rag chewers, 
shows little occupancy now. Such an occupancy 
study, plus recommendations, both qualified and 
studied -to FCC-should result in changes, even 
though temporary, that would raise the occupancy 
of our empty bands segments and reduce the QRM 
in the other sections. 

There is nothing sacred about FCC regulations. 
They can and should be changed when the need 
arises and without long delays, hearings and other 
proceedings. 

ARRL should have a better relationship with 
FCC and be able to advise FCC when and how the 
band segments should be changed and redeployed! 
No one is served by holding to long usage concepts 
of the bands when it is obvious to any active ham 
that changes are desperately needed. 

On this point, why are so many licensees who are 
now permitted to utilize the “restricted” segments, 
still holding forth in the cluttered-up sections? 

A. David Middeiton, W7ZC 
Former ARRL Director 


With reference to certain aspects of the “de 
W2NSD/1” article in your March issue, you may be 
interested in the following information. 

In the April 1967 QST, there appeared a re¬ 
quest that members advise their Directors with re¬ 
spect to their opinions on (1) dues; (2) freeloaders; 
(3) docket 15928; (4) by-laws; (5) CB liaison. I 
wrote my Director, Gil Crossley, and sent copies to 
the then Vice-Director and to Harry Dannals, Hud¬ 
son Division Director, since I had a permanent QTH 
at my boyhood home in that area. 

My letter, in part, read: “Final item-amateur 
radio must have adequate representation in Washing¬ 
ton. Maybe “lobby” is a nasty word to some, but 
it is a recognized procedure. We desperately need 
it, both for our protection and advancement. I 
spent many years in Washington as an industrial 
representative, and I know how much the right word 
in the right ear at the right time can accomplish. 
Please have this considered.” 

I had no reply from either Harry or the V-D, at 
that time W3KT, but I received a very nice note 
from Gil, which read, in part: “Relative to repre¬ 
sentation in Washington—that is very well taken 
care of, with amateurs in the different departments 
of the government and legislative halls. What I am 
saying is not generally taken by many amateurs 
but things can’t happen without our knowing it at 
once. I certainly felt the same before I was on the 
Board. For example, Bob Booth our legal advisor 
is president of the legal organization that practices 
before the FCC. To have a so-called lobby, it would 
have to be registered and we would likely lose our 
tax exempt statis.” (Sic) 

Now, it seems to me that he simply does not un¬ 
derstand what a lobbyist does, in the sense of the 
scope of the job beyond collection of information. 
So, I wonder if the other Directors may not like¬ 
wise lack that understanding? If so, how can the 
question possibly receive adequate consideration? 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


TOROID POWER TRANSFORMERS 
THESE ARE NEW AND UNUSED 

9 T-2—This toroid was designed for use In a hybrid F.M. 
mobile unit, using a single 8647 tube In the RF amp. for 
30 watts output. Schematic Included. 12 VDC prl. using 
2N1554's or equivalent. Sec. *1 500 volts DC out at 70 
watts. Sec. #2 —65 volts DC bias. Sec. #3 1.2 volts AC 
for filament of 8647 tube. Sec. # 4 C/T feed back winding 
for 2N1554's. 114" thick. 214' dla. ..$2.95 ea.—2 for $5.00 
s T-3—Has a powdered Iron core and Is built like a TV 
'fly back transformer. Operates at about 800 CPS. 12VDC 
Prl. using 2N'442's or equivalent. DC output of V/DBDR 
473 volts 90 watts. C/T feed back winding for 2N442'a. 
$2.95 ea.*..2 for $5.00 

Transformers 

■3 P4— 105-113-125 v 60 cy prl. 6,4v @ 11A, 205v @ MA. 

17v @ 45mA trelay power), Wt. 10 lbs.$2.95 

P-5 Prl 117 VAC/12 DC. Sec. =1 295 VDC (V. DBUU 

@ 85 ma. Sec =2 12.0 VAC 2.6 A. & C.T winding for 
Vibrator. Double Half Shell. Wt 214 lbs. $2.25—2 for $4.00 

P-6 Prl. 117 VAC/12 VDC Sec. *1 275 VDC (V. DBLR) 

ft 150 ma. Sec. 32 12.6 VAC & C.T. for Vibrator winding. 

Wt. 4 >4 lbs.$2.95 ea. 

SR 42—46 Type .2 for $5.00 

P-7 117 VAC Prl. See si 185 VAC (<i 120 ma Sec. 92 
« 3 VAC @ 4A. Double Half Shell Mall Bax Type. SX 

146 type .$2.75—2 for $5.00 

P-8 117 VAC Prl. Sec. 31 470 C.T. DC out of Bridge 660 
V 300 me. Mex. Sec. #2 100 VAC Q> 10 ma. Bias Sec. #3 
12.6 VAC .75 A. to 6.3 VAC @ 6A. Half Shell HT 46 

type. Wt. 7 *4 lbs.$3.50 

P-9 117 VAC Prl Sec. # 1 900 VAC 0 300 ma. Sec 32 
100 VAC <ffi 10 ma. Bias. Sec. 9 3 12.6 VAC @ 2 AMP. 

Wt. 16M lbs Double Half Shell .$4.50 

P-10 117 VAC Prl, Sec 31 960 VAC C.T. @ 160 ma. Sec. 
#2 425 VAC C.T. and tap at 100 VAC 10 ma Bias. Sec. #3 
12.6 VAC @ 4.5A. Double Shell Mall Box type. Wt. 

814 lbs.$3.75 

Output transformers, all types . 59 cants or 3 far $1.50 

OT-I transistor TO-3 Power Diamond.. Imp. 13 ohms to 3.2 
ohms DC Bes. Prl. .8 ohm. Sec. .3 ohm. 

OT-2 Prl. Imp. 7000 ohm. Sec. 3*2 and 500 ohm for Phones 
or 70 vo’l line 3 watts, full shielded Double Ha’f Shell. 

OT-3 Prl. Imp. 5500 ohms. Sec. 3.2 ohms. SX122 type. 
RG-196AU 50 ohm Teflon coaxial cable .080 outside diameter silver! 
shielding & conductor use fox internal wiring, on antenna coupling be¬ 
tween stages, general purpose RF to 400 megacycles colors brown, blue, 
grey, white, black, orange S3.00 per 100 ft or 5 4 per ft. 

All prices F.O.B. All weights listed are net. Please allow 
for packaging. Please allow enough for postage. We will 
return any extra, 

TOWER 

COMMUNICATIONS 

924 Elm St., Racine, WIs. S3403 


CONVENTION 69 
ARRL NATIONAL 

Des Moines, Iowa 

June 20, 21, 22 

P.O. Box 1051. 50311 


MAY 1969 


133 











Also, I thought that the tax-exemption matter 
might be of interest to you. In any event. 1 don't 
recall that “lobbying,” in any context, was consid¬ 
ered at the subsequent Board of Directors meeting. 

A1 Smith, W2AFJ/K3ZMS 
Doylestown, Pennsylvania 

Like you say, the rush to Extra Class doesn’t 
seem to have materialized; this is going to crowd 
hell out of the segments assigned to General Class. 
I have talked with holders of Extra Class tickets 
and they tell me that most, if not all, their cronies 
are General Class; therefore, they will be using the 
upper segments in order to chat with them. This is 
going to give our friend. Chop Chop, a chance to 
say the Extra Class segments are not being utilized 
to any great extent, so, like 11 meters, we may ex¬ 
pect to lose that portion of the band to other ser¬ 
vices. Those Extra Class tickets should have been 
allowed to use a part of the CW portion for phone. 
Then, maybe there would have been a bit more 
incentive, nicht wahr? 

Bert Berthelsen, W5IOI 
Ormond Beach, Florida 

I appreciate the I B job on your Advanced theory 
articles-and now the Extra. Many tax' 

Guys older in years (but not old timers in Ham 
Radio) such as myself, need this stuff interpreted 
and written as you are doing. 

Bill, WA8AME 
(Now Advanced Class!) 

73 is excellent, no rubbishy padding (i.e., DX 
reports). Please keep up the good work! Over in 
the U.K., we find it very difficult to find practical 
articles on the advanced semi-conductor devices, 
i.e., l.C.’s and FET’s etc., so your really great arti¬ 
cles are appreciated. A couple of years ago, I sub¬ 
scribed to QST, but in one full year, I personally 
found only one article (on Ferrite Toroids) of real 
value, and needless to say, you had already covered 
them (and better) six months earlier!! Yes! I guess 
I’m sold on 73. 

73 and all the best for 1969. 

Chas. 93RNV 
Cheshire, England 

1 first went on the air with the call 2-KJ in 
Brooklyn, N.Y., in 1919, and have been on and off 
ever since. In almost fifty-years of ham activity, I 
have never encountered a situation such as now ex¬ 
ists in Phoenix, Arizona, on the twenty meter band, 
approximately 14.340 MHz. 

Time after time, I have heard K7GRU come on 
and create what appears to be deliberate interfer¬ 
ence. Very often he interferes with the operation 
of the Coast Guard Net trying to run overseas wel¬ 
fare traffic; he indulges in invective and name cal¬ 
ling. He settles down on QSO’s in progress and 
talks of his technical excellence and the efficiency 
of his equipment yet his signal is often ten kHz 
wide. There is more but this is enough to give you 
my thoughts on the matter. If anyone ever tried to 
give amateur radio a bad name, it is he. 

A. R. Taylor, WA5WMJ 
Gravette, Arkansas 

Every project that I have built from “73” Mag¬ 
azine has worked the first time. Can’t say the same 
for any other magazine. The best one of all was 
“A Beginner’s Receiver,” 73 June 1963. 

1 would also like to see a BC-454 or BC-455 con¬ 
version to 14 MHz to 17 MHz or 15 MHz to 18 


MHz. Maybe some reader would forward his con¬ 
version to me? 

I believe you have the best magazine going. 
Maybe Playboy is better, but they don’t have too 
many radio articles. 

Dick Heydt 
P.O. Box 222 
East Granby, Conn. 06026 

Just a word of appreciation for the series on the 
Advanced Class. Recently a friend of mine called 
to say that he was going to Kansas City in about a 
week to try for the Extra license and suggested that 
1 go along and try for the Advanced. 1 did an inten¬ 
sive study using the series from 73 and passed with 
few errors. The series was interesting, (unusual for 
such a technical subject) well-written, and very 
practical. 1 am looking forward to the Extra Class 
series. 

Horton Presley, K0HVK 
Ottawa, Kansas 

73 came in late this month and I miss the letters 
from your readers. 

I believe your graphs showing the negative re¬ 
sults of incentive licensing only proves my conten¬ 
tion that the majority of US amateurs do not ap¬ 
prove of this and are not going to support it. They 
feel as I do, the only way now' to defeat it is to ig¬ 
nore it and the ECC will in the near future rescind 
it. 

They know it was instigated by a small selfish 
group that had undue influence with the ECC 
through the ARRL for the express purpose of 
giving themselves an advantage of QRM free opera¬ 
ting frequencies. 

The vast majority of amateurs that have careful¬ 
ly thought this issue out know that passing the ad¬ 
vanced and extra class exams will not accomplish 
any better operating practices or will it clean up 
the violations being practiced on our bands. So it 
has no useful purpose. 

You have the wrong attitude Wayne. Laws can 
be changed-remember prohibition? 

The ECC said they would review the problem 
after it had been in use and would if the frequen¬ 
cies were not used sufficiently rescind it. Certainly 
only 6000 amateurs out of a quarter of a million 
does not constitute a sufficient number to justify 
any special frequencies assigned to them. So the 
majority of amateurs have in my opinion decided 
this was unjustly forced upon them and that the on¬ 
ly way now to defeat it is to resign from the ARRL 
and refuse to take the new tests in protest and to 
hope the ECC will see the mistake they have made. 

The FCC has unfairly discriminated against the 
CW operator. They now make him take the most 
complex theory tests (both Advanced and Extra) 
when he is using the simplest of equipment, just to 
get the full use of the CW frequencies he is or was 
assigned. 1 am a CW man. 

This irresponsible action of the ARRL has ac¬ 
complished only one thing and that is it has em¬ 
phasized to the commercial interests and to the 
forthcoming convention of frequency allocations 
that the amateur bands are too large and that the 
amateur can afford to lose some of his frequencies 
because the ARRL feels the great majority of ama¬ 
teurs can be forced into a much smaller segment of 
the bands that we now hold. This is the interpre¬ 
tation the commercial interests will give to this and 
use it against the amateur frequency assignments. 

1 was a member of the ARRL back in the early 
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20’s and I knew Percy Maxim personally and I sure 
liked the old man. He would not have approved 
this action of the ARRL. 

The ARRL knew they had made a mistake after 
they made this proposal but they were not big en¬ 
ough to admit it and went along with the hope the 
FCC would have the good sense not to approve it. 
This was proved by the futile way they have tried 
to justify and defend it even saying they did it just 
to create a controversy. How insane has an organiz¬ 
ation to become before it is committed? They 
don't have to be. they have committed suicide by 
themselves-“Give a fool enough rope, etc.” 

Wayne, for your information, this incentive li¬ 
censing has done much harm in many ways. I 
would like to mention a few instances that have 
come to my attention. I have a local friend that 
has been a ham for many, many years; he is sixty 
years old and has been very active in the past in the 
local radio club, on theTVl committee, etc., and has 
given many hours of code and theory classes and 
has many local hams that owe him for their tickets. 
He has always been a general and is a retired dentist. 
Well, he went to Miami and took the Extra exam. 
He passed the CW but failed the theory. This was 
very embarrassing to him and he has given up com¬ 
pletely-! never hear him on the air anymore and he 
gave me four big boxes of parts and equipment-the 
contents of his junk box. You see, the ARRL has 
caused us to lose a very fine amateur. This is just 
one case I know about, there must be thousands of 
others that have just given up because of this irres¬ 
ponsible act of the ARRL and the FCC. In the in¬ 
terest of amateur radio, 1 think you should still 
fight for the rescinding of this provision that has 
been forced on us. 

One of your arguments can be that amateur 
radio is truly world-wide and international and that 
it is unfair to the USA amateurs to be restricted by 
special examination from use of parts of the bands 
that other countries do not restrict. Amateur radio 
is international and the rules should be internation¬ 
al—this is only fair play. 

For example, this has brought about another 
problem that of reciprocal licensing. We have here 
in South Florida a lot of retired Canadian hams 
that live here permanently but because they are 
Canadians, have their VE calls and the Ft. Lauder¬ 
dale, Fla., USA, address in the Canadian call book. 
Now, with this incentive licensing that they do not 
have in Canada they do not know what parts of the 
bands they can use legally in the US. VE3CI/W4 
Heith Love talked with me about this situation the 
other day; it affects him. So you see, this unneces¬ 
sary act is causing many problems that did not exist 
before and have no need to exist now-it should be 
rescinded. 

Needless to say, I am no longer a member of the 
ARRL. An organization that willfully disrespects 
the majority of its membership is not a democratic 
organization. 

Many of those 6000 Extra Class are old timers 
that grandfathered in and have not been on the air 
for many years; we have several locally. 

Wayne, I wonder what has happened to the old 
steam in you-why has the fire gone out? Have you 
given up and joined the opposition? God help us! 

George Taylor, W4PZS 
1133S.W. Fifth Place 
Fort Lauderdale, Florida 

In reference to your de W2NSD/1 editorial in 
the January issue, you should have a divorce vic- 


Ver-r-r-y Inter-r-r-estinq Bar-gains!!! 

Send for our ver-r-r-r-y Inter-r-r-esting 68 page 
catalog ! ! ! _254 (Free with an order ! ! !) 

Mini-Box Heat Sinks 
Made of gold anodized alumi¬ 
num. Designed for transistor 
ignition systems. It is the very 
best. Inside dimensions are 1% 
wide x 3-5/8 long x 2-3/8 high. 

2 shelves inside for mounting 
transistors & diodes. Brand new 
with hardware. Use it in your 
next project to give it that professional look. 

MHBS..$2.00 postoaid. 

Noise Cancelling Microphone . . 2 for SI-00 P.P. 

Late government issue..MX51 UR 
noise cancelling bandwidth limit¬ 
ed carbon microphone. Original¬ 
ly used on boom in front of pilots 
helmet. This microphone is excel¬ 
lent for use where communica¬ 
tions must be maintained even at 
high ambient noise levels. Includ¬ 
ed is a schematic showing proper way to bias 
microphone in transistor circuits. Also included 
is two transistor amplifier circuit. Capable of 
driving speakers. Brand new and in original 
packaging recent manufacture. At the astound¬ 
ing low price of 2 for $1.00...NCM 2 for $1.00 
Postage Paid. 


Coiled Cords 2 for $1.00 P.P. 

Cord extends from 11” to 
54” heavy stranded conduct¬ 
ors of these cords makes them 
ideal as microphone or tele¬ 
phone cords. Eliminate those 
tangled cords that fray and 
wear out in a short time. 

Spade terminal and strain re 
lief on one end as shown,.KK 
2 for $1.00 Postage Paid. 

B&FEnterprises, Box44, Hathorne, Ma 01937 
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ARC7URUS SALE 


1700 transistor types at 39* each. 

40 watt germanium power transistor, same as Delco 
501, 2N278 (etc.). Cat: 349, 59* each. 

Color TV cartridge focus rectifier 6.5 kv. Used in 
every color TV. Cat: CFR-20, 79* each. 

Motorola 2500 ma. at 1000 piv, high voltage/cur* 
rent epoxy silicon rectifier, axial leads. Cat: 
HEP-170, 49* each. 

2 Printed circuit I.F. transformers, 4 lug, 455 kc in¬ 
put and output. Cat: 1909P4, 99* each. 

RCA UHF transistor type TV tuners, KRK-120 
(long-shaft). Cat: UHF-20, KRK-120 (short- 
shaft). Cat: UHF-21, each $4.98. 

RCA VHF transistor type TV tuners, KRK-146, 
Cat: VHF-74, $9.99 each. 

Transistorized UHF tuners used in 1965 to 1967 
TV sets made by Admiral, RCA, Motorola etc. 
Removable gearing may vary from one make to 
another. Need only 12 volts DC to function. 
No filament voltage needed. Easy replacement 
units. Cat: UHF-567, $4.95. 

UH F Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 thru 
82, as part no. 94D173-2. Complete with tube. 
Drive gearing is removable. Can be used in most 
sets. Cat: UHF-3, $4.95. 

Color yokes. 70 degrees for all around color CRT's. 
Cat. XRC 70. $12.95. 90 degrees for all rec 
tangular 19 to 25" color CRT's, Cat: XRC-90, 
$12.95. 

Kit of 30 tested germanium diodes. Cat: 100. 99*. 

Silicon rectifier, octal based replacement for 5AS4- 
5AW4-5U4-5 Y3-5T4-5V4-5Z4. With diagram. 
Cat; Rect-1. 99* each. 

7", 90 degrees TV bench test picture tube with ad¬ 
apter. No ion trap needed. Cat; 78P7, 
$7.99. 

Tube cartons 6AU6 etc., size. $2.15 per 100. 
6SN7 etc., size $2.55 per 100. 5U4GB size 
$2.95 per 100, 5U4G size 3* each. 

Send for complete free catalog. Include 4% of dol¬ 
lar value of order for postage. $5 MINIMUM 

ORDER. Canadian check, 8% dollar differential. 
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ALL BAND TRAP ANTENNA! 


or ALL Amateur Transmitters. 


Guarantaed for 1000 Watts Pow 


Reception Stronger Complete | er. Light, Neat, Weatherproof, 
with 96 ft. 72 ohm feedline. Scaled resonant traps. For novice and ell class radio 
amateurs! Eliminates 5 separate antennas with better performance guaranteed 
80-40-20* 15-10 meter bands. Complete 102 ft. $19.9$, 40-20-15-10 meter bands, 
54 ft. (best for world wide short wave reception) $18.95, Send only $3.00 (cash, 
ck, mo) and pay postman balance COD plus postage on arrival or send full price for 
Dost-oaid delivery ComDlete instructions included, 


Kearney. Nebraska 68847 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES crammed with Gov't Surplus Electron¬ 
ic Gear-the Biggest Bargain Buys in America! It 
will pay you to 

SEND 25tf for your copy --Refunded with your 
First Order! 

BC-645 TRANSCEIVER. 15 tubes. 43b 
to 500 Me. Easily adapted for 2 way 
voice or code on Ham. Mobile, Tele 
vision Experimental and Citizens' Bands 
With tubes, less power supply in factory 

Brand new. $16.95 T" 

SPECIAL PACKAGE OFFER: BC 645 

Transceiver, Dynamotor and all accessor 
ies, including mountings, UHF Antenna 
Assemblies, control box, complete. 

BRAND NEW.....$26.95 

R-4/ARR-2 Receiver, 234-258 Me., Tunable, Com¬ 
plete with 1 1 tubes. Excellent Used . $5.95 

BRAND NEW' including dynamotor. $9.95 

ARC-5/T-23 TRANSMITTER 100 156 Me., includ¬ 
es tubes: 2-832A, 2 1625. 

BRAND NEW. with tubes and crystal .$23.50 

Used, less tubes. $4.95 

ARC-5/R-28 RECEIVER 2-meter superhet, 100 
156 Me in 4 crystal channels, complete with 10 
tubes, excellent used.$24.50 

SCR-274-N, ARC-5 COMMAND SET HQ! 

Fraguancy Rang* Typa Excallant Uaad Lika Naw Brand 

RECEIVERS Compiata with Tub** Naw 

190 560 Kc.BC 453 ..$18.95 .$23.50.$27 50 

3- 6 Me.BC 454.. ..$16.50.$19.50.$22 50 

6- 9.1 Me.BC-466...$14.95.$17.96.$21.80 

1.5-3 Me.R 25.$21.50.$23.50 

TRANSMITTERS Compiata with Tuba* 

4- 5.3 Me.BC 457 . $ 6.95.$ B.96.$1195 

5.3-7 Me.BC-458. ...S 6.95.$ 8 95.$12.95 

7- 9.1 Me.BC 459 $17 95...'$19.60..$23.50 

3-4 Me...T-19.$10.50........ ,,$12-50...-..$16 95 

BC 906 FREO, METER, Cavity Type 145 to 235 Me Complete with an 
tenna. manual, original calibration charts LIKE NEW S14.50 


TERMS Either 23% Deposit with older, balance C.O.D.—OH— 
Remittance in Full. Minimum Order $5.00. All ship¬ 
ments F.O.B. our warehouse. NYC. All merchandise subject to 
prior sale and price change. 

G&G RADIO SUPPLY COMPANY 

77B Leonard St., NYC 10013 -Ph.212-267-4605 


" LM” - NAVY FREQUENCY METER 
less Calibration Book $24.9 5 
/ Send for catalog No. 145 


*u$, ««.. 


VARIABLE CAPACITORS TUBES 

15 .25 max cap 15uuf 2AP1-S13 95 2&0TH-2S 00 

2OS 50 max cap 20uuf 5UP1- 14 95 304TH-39 95 

25S .50 max cap 35uut 5UP7- 14 95 811 - 2 50 

10OS 50 max cap lOOuuf 

■USSSKWGIP FTZ43 XTAL-S..00- 

mfd 9 450 vdc 1 50 8.100 me 8.500 7.575 

mfd 9 25 vdc .35 8.200 me 8.650 7 700 

'0 mfd 250 1.00 8.30 me Sock at for 

10 40 9 450 2 50 FT243 ... 10 

Thousands of hams In fnvantory— Inquiries walcomad 
Gat on our mailing list. 

BOB FRANK ELECTRONICS: Box 1327. Harmborg. Pa. 17105 


tim’s net. I don’t think you would have any trouble 
in getting divorced people to talk. The QSO would 
start: “Let me tell you about my case-it’s differ¬ 
ent.” This type of QSO would last for hours and 
far into the morning. 

Your mention of missionaries on the ham bands 
recalls to mind the fact that the Seventh-day Adven¬ 
tists (who were the cause of my troubles) did have 
and probably still do have, Bible networks. 1 used 
to get a kick out of listening to some unsuspecting 
ham joining the round table, and then getting the 
drift of what was going on-pulling out but fast. 

A psychiatrist once said that most marriages 
were dull. I would challenge his statement and say 
that most successful marriages are comfortable. 
Marriages that are exciting quite often become tire¬ 
some and don’t last too long. 

So, perhaps QSO’s are not so duJJ but comforta¬ 
ble and most hams like it that way. 

George Partis, W6GHV 
Founder & Executive Director 
United States Divorce Reform, Inc. 

Kenwood, California 95452 

Each article published brings quite a mail bag 
from interested hams seeking further information or 
confirmation, not all of whom think to include an 
SASE (or even postage). The 4-BTV evaluation ar¬ 
ticle netted me 22 such letters, mostly from people 
wanting to know if I really meant the antenna was 
that good (one old timer in Iowa asked bluntly, 
“What am I supposed to do with all that goddam 
wire,”-he got a polite reply and a sketch of a pro¬ 
posed layout of the radials for his small lot. The 
Gentrac’ article has kept my mailbox busy-one 
from a missionary radio technician in the Amazon 
jungle who was attempting to build a Gentrac for 
his work and needed some advice. 

Peter Lovelock, W6AJZ 
Santa Monica, California 

I would like to introduce a new and different 
net-The Handicappers Information Net. This net is 
now meeting Mondays, Wednesdays, and Fridays 
from 2000 to 2100 GMT on 7270 kHz. Although 
this is primarily a net for handicapped persons, all 
amateurs are invited to participate. Our goals are to 
aid handicapped persons in their daily personal pro¬ 
blems, to help handicapped amateurs advance their 
class of license, and to interest and assist other han¬ 
dicapped people in obtaining an amateur license. 

To make a success of our goals we need the help 
of many amateurs. Volunteers are needed to help 
set up stations for newly licensed handicapped ama¬ 
teurs and to give advice and encouragement to those 
studying for their licenses. Many members have 
donated various pieces of equipment while others 
have offered the loan of equipment for use by han¬ 
dicapped members. 

At the present time we are helping three future 
members obtain their Novice licenses. In order to 
help more we need your help. For further informa¬ 
tion, check into the net or contact Otto Huggins, 
WA5TIK, Assistant Net Manager, L. E. “Gib”Gib- 
bins, W5PCN, Equipment Co-ordinator, Sandy 
McDowell, W5QZY. or me. 

This is a chance to give to others the pleasure of 
ham radio that you now enjoy and of having the 
personal satisfaction of knowing you have helped 
others. 

Kathleen Wilson, WA5QQR 
Net Manager 
Handicappers Information Net 
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In your interesting article on Tesla you mention¬ 
ed some references. Where? What did you do with 
them? 

Owen Thompson, WA4NXA 

I never thought you'd ask...here they are...ed. 

Prodigal Genius: The Life of Nikola Tesla, John J. 

O’Neill, Ives Washburn, Inc. 1944. 

Experiments with Alternate Currents of High Po¬ 
tential and High Frequency, Nikola Tesla, 
McGraw-Hill 1904. 

Nikola Tesla: Lectures, Patents, Articles, Nikola 
Tesla Museum, Beograd, Yugoslavia 1956. 
“Tesla’s Oscillator and Other Inventions,” Thomas 
Commerford Martin, Century, April, 1895. 
“The Tesla Steam Turbine:” Scientific American, 
Sept. 30, 1911. 

“Nikola Tesla,” Kenneth M. Swezey, Science, 16 
May, 1958. 

“My Inventions,” Nikola Tesla, Electrical Experi¬ 
menter, a series begun February, 1919. 

“Some Personal Recollections,” Nikola Tesla, Scien¬ 
tific American, June 5, 1915. 

“The Problem of Increasing Human Energy,” Nikola 
Tesla, Century, May, 1900. 

“Nikola Tesla-Last of the Pioneers?” Leland L. 
Anderson, Journal of Engineering Education, 
June, 1959. 

It has been a number of years since I have writ¬ 
ten to you, nevertheless, I buy 73 and read de 
W2NSD/1 your editorials beat any other Ham Ra¬ 
dio magazine on the market from QST to them all. 
I particularly have enjoyed your excursion around 
differents part of the globe, especially Europe. I 
would like to call your attention to January’s issue 
on page 100, European VHF, by Lee Grimes, who is 
stationed there in Berlin. This article was one of 
the best I ever read; it was most informative. I am 
sure that there are thousands of us who enjoyed this 
article. The Editorial Liberties in the February is¬ 
sue brought some snickers about the ARRL request¬ 
ing character references from some other Hams in 
order to renew your license or obtain a Ham license. 
Your article on Nikola Tesla and his contribution to 
electronics was well appreciated, however, I know 
I will never have the brains to pass the Extra Class 
exam. I am satisfied with the small amount of the 
frequency band that I’m allowed to operate on. 

I agree that the incentive deal didn’t change the 
picture one iota as far as I can see. 

Kenneth Mahoney, K60PG 

Reference is made to your letter of 7 February 
1969 concerning amateur radio operations from 
Navassa Island. 

Navassa Island is a small, rocky island with sheer 
sides extremely inhospitable in nature. It is unin¬ 
habited, lacks any source of potable water, and the 
terrain is rough and broken. The only installation 
on the island is an automated lighthouse maintained 
by the Coast Guard. A landing can only be accom¬ 
plished from a small boat and requires scaling a 40- 
foot Jacobs ladder, which is an especially hazardous 
undertaking. 

While we recognize that a well outfitted and 
organized group could reduce the hazards of visi¬ 
ting Navassa to some extent, we would not be able 
to supervise the operations proposed to the degree 
that would be necessary to assure the reasonable 
safety of the individuals concerned. Since the is¬ 
land is under the jurisdiction of the Coast Guard, 


BACK ISSUE GUNSMOKE ! 

30, count ’em 30, stupendous tremendous 
(more handbooks than magazines) fascinat¬ 
ing enormous devastating incredibly ener¬ 
vating back issues of 73. 

ONLY $5.00 

postpaid worldwide 

Yes...yes...yes...here is a 
golden opportunity to 
Blow your mind on 30 
back issues of 73. You 
send us $5 in negotiable 
securities, cash or check 
and we will send you an 
unbelievable miscellany 
of thirty different (all 
different) back issues, 
all from the 1960-196^ 
era. These are all rare 
collectors items. Every 
one could likely be wo¬ 
rth a fortune to you. Who knows, you might 
even find a rare January 1961 in this pilel We 
don't even know what is in these packages. To 
keep costs down we have had these magazines 
packed into sloppy bundles by the Chimps 
from Benson's Wild Animal Farm (nearby). 
Watch out for banana skins. —If you want 
specific issues of 73 they are available at the 
low low (high) price of $1 each. Unless we 
don't have them, in which case the price is 
higher. —How about sending a bundle to a DX 
friend? Back issues of 73 are worth their weight 
in unicorn dung in most countries. —Money 
received without a shipping address will be used 
for beer. 

73 Magazine Peterborough NH 03458 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-E1MAC-AMPEREX-ETC. 

811A-4.75, 4-125A-28.00, 4-65A-12.00 

5R4GY-1.75, 807-1.75, WE350(807)-1.25 
4-400A-37.50, 813-20.95, 4X-150A-19.95 
4-250A-36.50, 4-1000A-80.00, 4PR60B-S55 
4CX250B-21.00, 8236-12.95, 2E26-2.50 

1625(807-12v fil)-1.10, 417A-2.25, 404A-2.25 
6146-2.50, 6360-3.00, 2X2-.50, OD3-OC3-.75 
5879-1.75, 5881-3.25, WE-CV677 1000 WATT 
TETRODE-5.95, EIMAC-MACHLETT VT-158 
1200-3000 WATT BOTTLE-READ MARCH 
1969 ISSUE 73 HOW GREAT THIS IS-9.95! 
12V 20AMP DIODE POWER SUPPLY (LESS 
XFORMER)-4.95. SEND FOR OUR LIST OF 
OVER 3000 TYPES OF AMERICAN, BRITISH 
AND EUROPEAN IMPORTED TUBES. LAR¬ 
GEST STOCK Ol XMITTING TUBES IN THE 
WORLD. SEND TOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST 
IN THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 
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we would retain responsibility for the safety and 
well-being of visitors in the same way as we would 
for visitors to any other Coast Guard property. 

With the exception of government employees on 
official business, since 1963 it has been the judgment 
of the Coast Guard that all requests from individuals 
to visit Navassa Island should be denied. There 
have been no new developments which would 
prompt us to change our position. The reasons for 
this position are several. In addition to the dangers 
present in effecting a landing together with the com¬ 
plete lack of facilities or means of sustenance, the 
location remote from civilization would make any 
visitor a likely Search and Rescue case. Further¬ 
more, Haiti lays claim to Navassa as a Haitian de¬ 
pendency and refuses to recognize it as a U.S. ter¬ 
ritory. In view of this political situation a visit with 
radio equipment could easily be misinterpreted, as 
it was recently in the Middle East. 

Moreover, call sign prefix “KC4” that was avail¬ 
able for assignment to amateur stations has been de¬ 
leted by the FCC, and the Commission no longer 
classes Navassa as a separate country for “DX” 
awards. 

Therefore, the Coast Guard feels that, due to all 
of the surrounding circumstances, it is in the best 
interest of all concerned to deny individuals the 
authority to visit Navassa for any purpose save of¬ 
ficial business. Consequently, we must deny your 
request. 

If the Coast Guard can provide any additional 
information or be of further assistance, please feel 
free to call. 

P. E. Trimble 
Vice Admiral, U.S. Coast Guard 
Acting Commandant 

(FCC is running DXCC for the ARRL now, 
I see....ed.) 


Lines Created on the Passing 
of Robert Evans, W3NO 

We say 73 to our dear friend, and strain to hear SK 
For W3NO passes only to continue life, 

Perhaps not far away. 

We. here on this plane, shall hear that call again. 
And know it bears another consciousness that we 

knew, 

But still aware the old exists in us. 

For what new wavelength, frequency or harmony 
do we seek, 

In what direction do we steer within the universal 

spectrum. 

To next discern that faint CO DX? 

Do our communicators search to find a device, 
A demodulator to transform that invarient part of 
him. 

That we might understand a message coming 

through? 

We are beings of vibrations, constant motion, ever 

change. 

Have 3FT and 3NO become as One, or only part of 

us? 

The answer might be found within the realm of 
transformation of ourselves. 

Amateurs have played their part in great discovery. 
There awaits uncover}' of a cosmic law by their 
probing mind. 

A few, perhaps, will make the search and answers 
find. 

Meanwhile, we really mean not to say farewell, but 
simply wait for us. 


We’re not far behind. 

For how now he measures time. 

S. Lee Maulsby, W3RKK 

Million Dollar Suit Progress Report 

As previously reported, the preliminary hearing 
before Judge Lieb in Federal Court in Tampa on 
Jan. 8th produced nothing concrete. The Judge 
asked for further briefs of law from both attor¬ 
neys, to help him make a determination as to the 
proper disposition of the base. As a result, W4GJO’s 
attorney has filed two further briefs, approximat¬ 
ing 35 pages of well-researched law. 

The opposing lawyers are asking that the case 
be remanded to Circuit Court in Sarasota County 
for trial on the “Nuisance,” “electronic invasion of 
privacy” and million dollar damage charges. Our 
position is that Circuit Court has no jurisdiction 
in a matter involving a Federally granted privilege 
and responsibility. We also feel that it belongs in 
no court at this time, since the complainant fails to 
allege that he has exhausted his administrative re¬ 
medies before the FCC. (Although, in fact, the 
FCC Field Engineers did investigate before the suit 
was ever filed, and gave W4GJO a clean bill.) We 
feel that the case should be dismissed by the Feder¬ 
al Judge, leaving the complainant free to take it to 
the FCC. Only if the FCC had found W4GJO at 
fault, and had he failed to comply with FCC orders, 
should the Federal Court be involved in enforcing 
an order of the FCC. This is clearly not the case. 
If the complainant feels the FCC ruling against him 
is in error, he should take it to Federal Appeals 
Court in Washington, D.C. We are currently await¬ 
ing the ruling from Judge Lieb. 

In the meantime, our case against the complain¬ 
ant remains in the local court. The temporary in¬ 
junction against the TVI complainant has been lif¬ 
ted, in return for sworn agreement that he will do 
nothing further to harass W5GJO or his family. 
There will probably be further hearings in this case 
before it comes to trial. 

ARRL has provided much helpful material, but 
they feel that they cannot participate directly or 
financially until and unless the case comes to trial 
in a Federal Appeals court. Mr. Bob Booth, the 
ARRL General Counsel, continues to monitor the 
case closely, and is being provided with complete 
files of the great volume of paper-work involved 
in the case. 

Good attorneys don’t come cheap, and expenses 
to date exceed $2500. Few individual hams could 
handle this, but together it should be easy to finance 
fighting our case. Thanks to 73 Magazine, Florida 
DX Report, the QCWA News and many others, 
many contributions have been received, and need¬ 
less to say, they are greatly appreciated. It’s impos¬ 
sible to estimate what total costs may be. The case 
could be dismissed soon and no appeal made, or it 
could go on into other or higher courts and drag on 
indefinitely! 

The Sarasota Amateur Radio Association, Inc., 
P. O. Box 3323, Sarasota, Florida 33578 has set up 
and is administering a fund to help underwrite legal 
costs in the case. Your help is urgently requested! 
Any unused funds will be returned to contributors 
furnishing names and addresses. 

Not only is the future of ham radio as we know 
it today at stake, but it appears that this case strikes 
at the very power of the FCC to regulate! Your 
right to operate your amateur radio station without 
intimidation is involved! 
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These valuable EXTRA features 
included in both editions! 


GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

v $6.95 

\ Over 135,000 QTHs 
\ in the DX edition 

\ $4.95 

See your favorite dealer or 
order direct iadd 254 for 
mailing in U.S., Possessions 
s & Canada. Elsewhere add 
504). 


★ Price—$2 per 25 words for non-commerclal ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is tho 
deadline for the March issue which will be mailed 
on the 10th of February. 


copy. Phrase and punctuate exactly as you wish 
appear. No all-capital ads. 


k We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

k For $1 extra we can maintain a reply box for you. 

k We cannot check into each advertiser, so Caveat 
Emptor . . . 


QSL Managers Around the 
World! 

Census of Radio Amateurs 
throughout the world! 
Radio Amateurs' License 
Class! 

World Prefix Map! 
International Radio 
Amateur Prefixes 


Radio Amateurs’ Prefixes 
by Countries! 

A.R.R.L. Phonetic Alphabet! 
Where To Buy! 

Great Circle Bearings! 
International Postal 
information! 

Plus much more! 


WRITE FOR 
FREE 
BROCHURE! 


RADIO AMATEUR I 

y. cal 

Dep * 


Dept. B. 925 Sherwood Drive 
Lake Bluff. III. fi0044 


PRICE WAR!! 

WE BEAT ALL AND ANY OFFERS if 
you havethe equipment we want! Urgent¬ 
ly need any type of lab grade test equip¬ 
ment, and military electronics such as Gen. 
Rad,, H-P, Tektronix, ARC, GRC, TED, 
PRC, VRC, ARN, URR, APN, etc. Tell 
us what you have and what you want in 
first letter! WE PAY FREIGHT! 

COLUMBIA ELECTRONICS Dept. 7, 4365 W. 

Pico Blvd., Los Angeles, Cal. 9O019. Phone: 
(213)938-3731. Cable: COLECTRON. 


T R A N S K E Y(tm) 
$34.95 

. § postpaid 

J Electronic 

W6PHA - GLOBAL IMPORT CO. Monltor 

BOX 246. EL TORO. CALIF. 92630 


WANTED: Schematics & Instruction Manual for 
Farnsworth Model 600A camera & control monitor. 
Contact G. D. Petrizze, 2135 N. Allen Avenue, 
Altadena, California 91001. 

T.V. CAMERAS—Heavy Duty Industrial. Trade- 
ins. These are beefed-up babies that really give 
"positively the brightest, clearest picture you ever 
saw!" Complete with Schematic lens and vidicon, 
$250. C.C.T.V. Center, Inc., Route 46, Little Falls, 
N.J. (201) 256-7379. 

EXCELLENT NEW HW-32A with calibrator, man¬ 
uals, plus Hygain 18V; a ll for $125. Jim Sandberg, 
K6HE, 1138 Rustic Road, Escondido, California. 


THE OZAUKEE RADIO Club will have its annual 
hamfest at the Belgium Community Center at Bel¬ 
gium, Wisconsin, on May 25th, 1969. Further in¬ 
formation can be obtained from Ozaukee R.C., Box 
13, Port Washington, Wisconsin. 

WANTED- Very low frequency receiver (MSL-5). 
Write WA7KDZ, Box 355, Kent, Washington 98031. 

CONVERTERS, three transistor, low noise, 50-54 
MHz in, 14-18 MHz out. Adjustable frequency, 
$5.00. Solid state decade amplifiers, $35. Syntelex, 
39 Lucille, Dumont, N.J. 07628. 

3000 V @ 3ftf brand new GE Pyronal oil capacitors 
$3 each. Can mail, 3-lbs. each shipping wt., FOB. 
P. Wandelt, RR#1, Unadilla, New York 13849. 

"NORTHERN CALIFORNIA HAMS." Best deals- 
new and reconditioned equipment. Write, call or 
stop for free estimate. The Wireless Shop, 1305 
Tennessee, Vallejo, Calif. 707-643-2797. 
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RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $1.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oaklahd, California 94610. 

WANTED: Military, commercial, surplus Airborne, 
ground, transmitters, receiver, testsets accessories. 
Especially Collins. We pay freight and cash. Ritco 
Electronics, Box 156, Annandale, Va. Phone 703- 
560-5480 collect. 

TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General Ra¬ 
dio, Stoddart, Measurements, Boonton. Also mili¬ 
tary types with URM-( ), USM-( ), TS-( ), SG-( ) 
and similar nomenclatures. Waveguide and coaxial 
components also needed. Please send accurate des¬ 
cription of what you have to sell and its condition 
to Tucker Electronics Company, Box 1050, Garland, 
Texas 75040. 

HAMFEST, May 25th at Wabash, Indiana, 4-H fair¬ 
grounds. $1.00 registration, no selling charge, rain 
or shine. Information? Write K9AYB, 434 Stitt 
Street, Wabash, Indiana 46992. 

ATTENTION 160 METER FANS: Change any 
coax fed 75/80 meter inverted vee/dipole into an 
efficient 160 meter antenna. Adaptswithin seconds, 
right in the hamshack. PL-259 and SO-239 con¬ 
nectors. Perfect for residential areas. TOP BAND 
SYSTEMS' MODEL 86ADP 160 meter adaptor. 
$4.75 ppd. Martin Hartstein, 5349 Abbeyfield, 
Long Beach, California 90815. 

Swan 350, VOX, calibrator 117 xc supply spare 
finals and antenna $350, NCX-3 with NCX-D sup¬ 
ply $200. Also two meter gear. WA2NM, 212- 
428-6133. 

WANTED. Tents, Camping gear, Ampex or equal 
hi-fi stereo tape equipment, large 12M.-16" Cassag- 
erian telescope. Pentax & Cannon Demi 35 mm 
cameras. Will buy or swap for electronic equip¬ 
ment such as ham gear—CCTV & Broadcast equip¬ 
ment listed in our new flyer 969M1—free. Denson 
Electronic Corp., P.O.Box 85, Rockville, Conn. 
06066, Telephone (203) 875-5198. 

SWAP: DAVCO DR-30 wAC/DCPS-SPKR, Factory 
updated and overhauled, for SBE-33 wDC PS or 
SBE-34 or transceiver. Rankin, W4ZUS, NAVEOD- 
FAC, Indian Head, Md. 20640. 


INDIANAPOLIS HAM Association ARRL Central 
Division-(Sat.) May 24, Lafayette Square (Aircor,- 
ditioned) Mall. Ham & Manufacturer displays—free 
flea market or $1.00 reserved. 1000 seat cinema 
technical sessions-$1.00 family registration (Ham- 
XYL-kids)-$2.00 at door. Banquet reservations 
$10 ea/$18 couple. Barry Goldwater (K7UGA/ 
K3VIF) guest of honor with Stu Meyers as Master 
of Ceremonies. (Pre-reservations before May 12) 
Write: Indianapolis Ham Association, 309 Benton 
Drive, Indianapolis, Indiana, 46227. 

EICO 753 Xcvr $140, homebrew, dc supply $30, 
Hustler mobile ant with 80M and 40M resonators 
with bumber mount $20. Hallicrafters S77 S.W. ra¬ 
dio $40, WB6LGQ, 10926 Swinton Ave., Granada 
Hills, California 91344. 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 

91 pages (11J/ 2 ” x 17") of sche¬ 
matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 

TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 


RI3B. Command receiver, 108-132 me AM, 9 tube, 2 uv sensitivity. No 
dial. We give knob, tuning graph, technical data. Needs power supply & 

controls as other Commands. NEW. 27.50 

R22. Command receiver 540-1600 kc, with knob and tuning graph & 

technical data OK..17.95 

Rl 1A Modern Q-5’er 190-550 KC, 85 Kc IF, no dial. Brand new . . 512,95 
R23/ARC-5 Command revr (O-5'cr) 190-550 kc, has dial, w/knob &. tech. 

data. OK. guaranteed, tested..... 14.95 

SP-600-JX Receiver, 540 kc to 54 me, in cream-puff condition. 325 00 
AN/ALR-5. Tunes 38-1000 me with ONE tuning unit CV-253 included. 
Brand new, w/revr tale type converted to 60 cy (R-444) also new or like 

brand new, with book. .. 275.00 

LM-14 freq. meter .125-20 me, 01%, w/ser.-matched catib. & tech, data. 

100% OK. .. . 57.50 

TECHNICIANS We have new arrivals. .BARGAINS...in Scopes, Counters. 
Signal Generators, etc ASK? ........_ 

WANTED GOOD I AB TEST EQUIPMENT A MIL COMMUNICATIONS 

We probably have the best inventory of good lab test equipment in the 
country, but please do not ask for a catalog! Ask for specific items or 
kinds of items you need! We also buy! WHAT DO YOU HAVE? 


SURPLUS WANTED 

Equipment with Prefixes: 

ARA, ARC. ARM, ARN, APA, ASN, ASA. 
APN, APR, ARR, ASQ, GRR, GRC, GRM, 
GPM, VRC, UPX, URA, URR, URM, USM, 
UPM, SG, MD, PRM, PSM, PRC, TMQ, TRM, 
TED, SPA, SRT, CV. 

Commercial Equipment by: 

ARC, BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, SPER- 

R Yo E p£aSH DOLLAR PAID or TRADE 

WE STOCK NEW HAM GEAR 

WRITE-WIRE-PHONE 

BILL SLEP,W4FHY 
SLEP ELECTRONICS CO. 

2412 Highway 301 N., Ellenton, Fla. 33532 

VARIABLE CAPACITORS 

Radio Condenser Co. Four section, 40 550 mmf 
per section. For a total of 2100 mmf .010" air 

gap. Wt. 3 lb.$3.95. 

Cardwell PL-7013. Dual section. 13-260 mmf 

per section. .030" spacing. Wt. 1 lb.$2.50. 

Johnson 500E20. Single section. 19-488 mmf 
.045" spacing. Wt. 4 lb. Reg. net $10.50 

Now only..$3.95. 

Kingston single section. 10-245 mmf, double 

bearing, .030" spacing. Wt. 1 lb.$1.00. 

Bud MC-1855. Single section. 7-100 mmf dou 
ble bearing. .024" spacing. Reg. net $2.30. 

Now only.5 .75. 

Write for free list of other variables. 

ARP QAI PC 181 E. Wilson Bridge Road 
OMLCO Worthington, Ohio 43085 
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HAMFEST sponsored by Lancaster & Fairfield 
County ARC at Derby Downs one mile south of 
Lancaster, Ohio on BIS Road, Route 793, June 8th. 
Gigantic Swap Shop. $1.00 registration with prizes 
every half hour. Main prize drawing. Good food at 
reasonable prices. 

WRL's used gear has trial-terms-guaranteel KWM1, 
$299.95;SR34AC, $149.95; HE45B, $79.95; Swan 
240, $179.95; Galaxy V, $229.95; B&W 5100B, 
$109.95; HX20, $149.95; HX50, $249.95; Ameco 
R5, $59.95; SX146, $189.95; HR20, $79.95; 
NC303,$199.95;SB301,$269.95. Hundreds more. 
Free "blue book" list. WRL, Box 919, Council 
Bluffs, Iowa 51501. 

The Augusta (Maine) Amateur Radio Club will hold 
their 10th annual Hamfest at the Calumet Club, 
route 104 Augusta on 15 June, preceeded with an 
open house and get together on Saturday evening 
the 14th at the same location. Pre-registration, ad¬ 
ults $4.25; children under 12, $3.25; at the door, 
$5.00 


St. Petersburg, Florida, Sunday, May 18. All Hams 
and guests cordially invited. This is an old fashioned 
Hamfest with picnic lunch, swap table and prizes. 

SPECIAL CLOSE-OUT SALE. Rectifiers, transis¬ 
tors, and many other electronic parts. Lowest pri¬ 
ces. Send 15rf for catalog. Electronic Components 
Co., P.O. Box 2902 S., Baton Rouge, La. 

FANTASTIC—1969 New England ARRL Conven¬ 
tion May 24-25, Swampcott, Massachusetts. Save 
money! Early bird registration $10.50 including 
Saturday dinner, dance and night club entertain¬ 
ment. Be a winner. Every major manufacturer will 
exhibit, plus top speakers from Science and Indus¬ 
try. Tickets: W1KCO, John McCormick, Berkeley 
Street, Taunton, Massachusetts. 

INDIANAPOLIS HAM CONVENTION. (Sat.) May 
24. (9 to 5) at beautiful Lafayette Square Mall. 
Indoor manufacturer's displays-for sale or auction. 
Free outdoor flea market. 80+ shops, cinema, for 


COLLINS ARC-2 2-9 MHz transceiver$80. Quali¬ 
ty. .55-42 MHz receiver Hallicrafters ARR-7, 6- 
position crystal filter, many features $80. Jerry 
Malone,W0MII,27Maple,Cambridge, Mass. 02139. 

SOMERSET COUNTY Hamfest-June 8th,Casebeer 
Church Grove, Route 219, 7 miles north of Somer¬ 
set, Pa. (9 a.m.-5 p.m.). Write Theodore J. Leon- 
berger, K3RCI, Rd. 2, Rockwood, Pa. 15557. 


XYL & kids, inside airconditioned mall. Airports & 
Interstate— 'A mile. Write: Indianapolis Ham Asso¬ 
ciation, 309 Benton Drive, Indianapolis, Ind. 46227 

3 Plastic Holders will frame and protect 60 cards, 
$1.00—or 10 holders, $3.00. Prepaid & guaranteed. 
Patent 3309805. Tepabco Box 198N, Gallatin, 
Tennessee 37066. 

Need a Variable Capacitor for that homebrew pro¬ 
ject? We may have what you need at more than 



142 


73 MAGAZINE 






The Atlanta Radio Club will hold its annual Hamfest 
on June 14 & 15 at the North DeKalb Shopping 
Center, Atlanta, Georgia. This promises to be one 
of the biggest and best Hamfests ever held in Atlan¬ 
ta. In addition to regular Hamfest activities, we are 
aiming for the largest amount of equipment to be 
bought, traded and sold, of any Hamfest in the 
Southeastern United States. There will be plenty 
of parking spaces for trucks and station wagons, 
along with inside space for displays. Further details 
may be obtained by writing John Fearon, 3384 
Peachtree Rd., N.E., Suite 705, Atlanta, Ga. 30326. 

The East Coast VHF Society will operate station 
WA2WEB/1 on 432 MHz from Mt. Equinox, Ver¬ 
mont on June 21 and 22, 1969. The express pur¬ 
pose of the expedition is to provide amateurs on the 
East Coast of the United States with the opportun¬ 
ity of contacting the state of Vermont on 432 MHz. 
The station will be on the air for approximately 24 
hours for scheduled and non-scheduled contacts. 
Schedules are requested from interested amateurs. 
Write: East Coast VHF Society, P.O.Box 1263, 
Paterson, N.J. 07509. All correspondence and 
schedules will be confirmed prior to expedition. 

Regulated Power Supply Kits, .6-4 AMP, $2.75 to 
$8.50. Zeners, thermistors, 2Si. 10A Triac, $1.75. 
Diodes, 5rf. Nixie, $5.00. Decimal Counter Kits, 
$3.50. Catalog. Murphy, 204 Roslyn Ave., Carle 
Place, N.Y. 11514. 

AUCTION—June 8th, Manchester Radio Club at 
Tower Hill, Candia, N.H.—Map and information 
S.A.S.E. W1HPM, P.O.Box 661, Manchester, N.H. 
03105.__ 

How to Wrinkle a Wrinkle Finish 

When I build, 1 seldom strive for compact¬ 
ness, since I like lots of room for modifica¬ 
tions, pruning, and possible additional circuit¬ 
ry. I also like the neat appearance of rack 
mounting, and I’m fortunate in having a free 
source of 1/8” aluminum from which to fash¬ 
ion panels. Finally, 1 have predilection for 
black wrinkle finish. Don’t ask me why—I 
just dig it. 

In the past I’ve tried about every make of 
black wrinkle enamel in spray can I could 
find, and the results were never encouraging. 
Many of you have probably had similar ex¬ 
periences. It doesn’t wrinkle. It doesn’t dry 
for three days, and is soft enough to scratch 
with your fingernail for two or three weeks. 
At best, it looks like a sloppy job using stan¬ 
dard spray enamel. 

Finally, I hit on a solution. Follow the 
directions on the can: two heavy coats three 
minutes apart. Let it stand for about ten 
minutes after the second coat, and while it’s 
standing, fire up the XYL’s oven to 250 de¬ 
grees. Pop in the panel and bake it for a good 
two hours. It thoroughly stinks up the house, 
but the result is beautiful even wrinkling 
that’s as hard as any professional paint job. 

Bob Grenell, W8RHR 


ARC-1 Transceiver 100-156 Me, 25 WaHs AM, 
with tubes, schematic, conversion info for 
2-meters. Used, good. 50 lbs. $20.00 
ARC-1 only, less tubes, $12.00 
BC-22I-AK with AC Power, Calib. Book & Xtal. 
$95.00 

TS-174, 20-250 Me. Freq. Meter, on rack panel 
with AC Power, Calib. Book & Xtal. $95.00. 
Brush BL-202 2-channel oscillograph, 

Used, Esc. $90.00 

Sorensen 3000S AC Line Voltage Regulator, 
3000 V.A. Used, Exc. $125.00 
Non-Linear-Systems 451 Digital Voltmeter. P.U.R. 
Send 10c for flyer listing surplus equipment, 
test equipment, new and used ham qear. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland, Ohio 44109 

WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Elizabethport Industrial Park 
Elizabeth, New Jersey 07206 
(201) 351 4200 

Epoxy DIODES 

1000PIV1.5A .30 ea. S27/100 

800 PIV15A .25 ea. $22/100 

Minimum Order $6.00 Postage Paid 
Money Back Guarantee — Write For Cost Per 1000 

Pete Fragale, W8AEN 

Box 585 CLARKSBURG, W.VA. 2&301 


YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 

No horsing around, we pay fast ... in 24 
hours , and we pay more We ll swap or 

trade new equipment too We quote fast 

too We also pay for shipping, insurance, etc 
You call fast, now. collect, for fast quote. 

^ SPACE ELECTRONICS 

di*. ol MILITARY ELECTRONICS CORP. 

Summit Ave.. East Paterson. N.J. 07407. (201) 791-5050 


NO "FREE” CATALOG! 

Our new policy is to semi ‘•FLYERS'* only on a free basis: 
ami there may be no follow up mailing unless you order 
from the Myer. 

We have a large catalog of electronic parts & equipment 
(over 1pages) that will be supplied to those ordering 
over $10.00 from the flyer. Catalog deposit is $1.00 (mdse 
certificate issued) 

BIGELOW ELECTRONICS 

Dept. 73. P.0. Box 71. BLUFFT0N, OHIO 45817 



FREE Catalog °' N ':;r?o. D : 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 
BETTER Than Evmr! 

MAIL THIS COUPON NOW-—t 


j ADDRESS: .. j 

j CITY: . STATE: . ZIP: . I 

L-1 

For your FREE copy, Bll out coupon and mall. Dap t. 73 


FAIR 

1016 E EUREKA 


SALES 

LIMA. OHIO 4S807 I 


MAY 1969 


143 















PROPAGATION CHART 


TAPE PUNCH-READER-TYPER 

$7,000 Remington Synchro Tape 
machine, 8 level. Includes console 
with punch mechanism, tape reader & 
electric typewriter. You type what you 
wish on plain copy paper, & at the 
same time, the tape punch unit in 
the console is making a duplicate on 
punched tape. You feed the punched 
tape into the reader section and out 
of the typewriter comes an exact 
duplicate of your original copy. At 
the same time you can also make 
another duplicate tape if desired. 
Make up mailing lists on punched 
tape or cards (punches tape or cards). 
You can then make original typed 
letters, etc., as many as you wish, 
with only one typing . . . the punched 
tape does the work. We offer the com¬ 
plete machine: console with 8 level 
punch, 8 level reader, Remington 
electric typewriter. Removed in oper¬ 
ating condition but due to the price, 
we must sell them unchecked. Price 
includes crating $150.00 

We also have some tape punch-reader assemblies 
removed from the above equipment. Includes 
motors, tape punch, tape reader, tape transport. 
$75,00 each including crating. 


May, 1969 


J. H. Nelson 


SUM MON tUtS W|0 THUR III SAT 

®0® - 0 9 10 

© 0 ©®©©© 

©|i9l 20 (21) (22} (Jj) 24- 


25 C20(27) (28) 29 JO 31 


Legend: Good O Fair (open) Poor □ 
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after your subscription has been renewed. View this 
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about it. if you must, but don't feel it necessary to tell us. 
we already know all too well about it 
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New Ways of Generating Microwave Power . K3PBY 

New Solid state devices you should know about, probably. 

Modification of VHF Transmitters for CW Operation . K10YB 
Moonbounce? Aurora? DX? You may need to use CW. 

Mondo Hamme.K1YSD 

Read slowly, this may be injurious to your health. 

Straightforward SSB for 6 Meters.VE4RE 

Build this little beauty next week. 

The 432'er Solid State. K1CLL 

Bill Hoisington gets you on 432 the fast easy way. 

Six Meter FET Converter.W6RET 

You are not still using tubes in your converter? Reform. 

Compleat AVC...W8RHR 

Showing how much can really be done to improve AVC 
systems. 

Leaky Lines. K2AGZ 

Random thoughts by a random thinker. 

Field Day Fever. VK4SS 

Your Field Day should only work out as well. 

A Field Day to Remember.W8BVU 

Field Day can be loads of fun; give it a try this year. 

Sunspots? Who Need's 'em for Six Meter DX?.K7ALE 

OK, so you can work 'em without sunspots too. 

DX Desk.K2AGZ 

DX ramblings, WTW news, and other rot. 

Whipping Two Mobile.K6ZFV 

Make your own whip for two meter mobile. 

Design of UHF Tuners Using Silicon Transistors.Sir 

Some good ideas for you UHF'ers. 

Review of the Heathkit IT-28 Capacitor Checker .... W0HMK 
Heath does it again. . .as usual. 

How To Convert Your Receiver for Six Meters.W8RHR 

Nice little converter for the 75A2. . .or any other receiver. 

Forty, Twenty and Two..WA8IYL 

Nice simple vertical antenna using dielectric pipe unions! 

Review of the Caringella Compressor-Preamp.W2EEY 

We like it when readers review new equipment; 

ATV Video Modulator.W60RG 

One transistor is all it takes. 

VHF, FET, More of. K6KTP 

Preamps for 144 and 432 mhz. . .like for ATV, you know. 

Simple Scope for RTTY Monitoring.W6JTT 

Good news for all you ratts. 

Curtain Roads, Coat Hangers and Control Links.K9STH 

VHF and UHF antennas from the closet. 

Facsimile and the Radio Amateur. . .Part II.K6GKX 

Answers to questions about fax. 

Extra Class License Study Course.Staff 

Part 5. We try to make it easy for you to get that ticket. 

Soft Solder Construction of Cavities and Lines .... WA9VFG 
Makes those VHF machining jobs a cinch, almost. 

Police Converter. K0VOY 

Enjoy the thrill of listing to police calls. . .if it isn't illegal. 

The Neglected Mini Vee Beem...W0LBV 

Small. . .and works like crazy on 10-15-20. You read it 
here. 

Modifying a Tube Converter for FET.W60SA 

Makes a great improvement and doesn’t cost much. 

A Variable Resistance VFO for 6 and 2. K9ALD 

Transistors, pc board, and tuned from afar. Also very 
stable. 

VHF Band Scanner. WA80IK 

Watch the VHF bands with the ALA-10. 

Simple Converter for Slow Scan TV and Facsimile . . . W2LNP 
Ridiculously simple, if you want to know. Let's get going. 

Confessions of an Appliance Operator.W3ETO 

How to ad lib in spite of the state of the art. 
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II avne Green 


Getting away from the seemingly uncon¬ 
trolled confusion that gives birth each month 
to a new issue of 73 gave me a chance to give 
a little more thought to the role that amateur 
radio is playing in the world today. Lin and 
I had a few days to dash off for a short “va¬ 
cation” before Kayla left us to get married, 
so we decided to go on one of those packaged 
European ski tours where they include a car 
in the deal. It was our first skiing in Europe. 

One day of skiing in St. Anton, Austria 
and one in Zermatt, Switzerland forever 
cured me of wanting to ski in Europe. I 
waited for over five hours in Zermatt on the 
lift lines, some of which rivalled the mob 
scene I witnessed a few years ago when several 
thousand women became a screeching, un¬ 
thinking mass trying to touch the Pope. It 
was worse than any subway crush in New 
York. Here we have lift lines, there they 
have lift mobs. 

So, while Lin was busy memorizing the 
galleries, palaces and castles of Florence and 
Venice, I ate pasta and tried to put things 
into perspective. 

Frankly, the more I think about the prob¬ 
lems we have in amateur radio today, the 
more concerned I get. Amateur radio is far 
more important than I suspect anyone real¬ 
izes. To most of us involved in it, amateur 
radio is a hobby for having fun. It most cer¬ 
tainly is that. If it wasn’t it wouldn’t exist. 
Even the reasons given for the existence of 
amateur radio in the FCC regulations don’t 
give the single, most important reason for 
amateur radio to exist. 

Those FCC purposes for amateur radio 
have clouded the issue. They have focused 
attention on PICON, on emergency traffic 
handling, on technical developments, on in¬ 
centive licensing, etc. While we can’t dismiss 
these factors, they are very far from being the 
most important. 

As I see it, and I’ll be blunt, unless we get 
amateur radio moving ahead, get it expand¬ 
ing as it should, serious and permanent dam¬ 
age will be done to the United States. There 
is no question in my mind that amateur radio 


is the most important hobby in the world, by 
a wide margin. 

When Russia sent up Sputnik and we found 
ourselves obviously second in the space race, 
our politicians made much hay over the mis¬ 
sile gap and for a while there was a lot of 
worry about how to get our teenagers interes¬ 
ted in getting into the sciences. We are, to¬ 
day, keeping up pretty well with our missiles 
and technology. But all of us recognize fully 
that electronics is a fast growing field and 
that as it expands we will have to have per¬ 
haps ten times as many engineers and tech¬ 
nicians as we have today in just a few years. 

You don’t start being an engineer in mid¬ 
dle age, you start in your teens. And, you 
don’t start being an engineer in your teens 
if you are spending your time protesting, 
roving with a street gang, or dropping out. 
The reason we are able to have the number 
of engineers and technicians that we do today 
is very largely due to the influence of amateur 
radio on two or .three hundred thousand 
teenagers in the last 50 years. Well over 80% 
of the high school hams go on to work in el¬ 
ectronics and communications. What do you 
think would happen to our electronics indus¬ 
try if every man who got started via ham ra¬ 
dio were to drop out? 

Now, at a time when we should be doing 
everything in our power to see that amateur 
radio is exploding with new hams, we have 
ground to a halt. We should be working over¬ 
time to attract newcomers into our hobby. 
We should be setting up talks and demonstra¬ 
tions in high schools. We should be organiz¬ 
ing code and theory classes in the schools. 
We should see that ham magazines and books 
are in the school libraries. We should put on 
public demonstrations of ham radio. Even 
notes on public bulletin boards suggesting 
that interested teenagers come over and see 
your station will help. 

And, once we have them started we have 
to do everything we can to keep them from 
dropping out. Don’t let them settle for just 
going part way. Don’t let them drop out and 
(continued on page 118) 
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Charles S. Jones, K3PBY 
181 Pennsylvania Avenue 
Clairton, Pennsylvania 15025 


New Ways of Generating 

Microwave Power 


It is now more than a quarter of a 
century since a small group of physicists at 
the Bell Telephone Laboratory invented the 
transistor. The enormous technical progress 
that has been made in the art of semi¬ 
conductor electronics during these years has 
been extraordinary. The field of solid state 
technology is moving so fast that one has 
difficulty in keeping up with current devel¬ 
opments. This is especially true in the area 
of microwave technology. Here, semi¬ 
conductors are making monumental strides 
that are causing a revolution in the design of 
microwave circuitry. 

In this article I will discuss some of the 
most recent aspects of solid state application 
growth in the field of microwave power 
generation. Since the theory of operation of 
these devices is rather complex and involved, 
I have not devoted much attention to this 
area of thought. My main purpose is to shed 
light on what to expect from solid state 
microwave devices in the near future. 

Today, one of the most versatile semi¬ 
conductor materials is gallium arsenide. Its 
use has contributed greatly to the develop¬ 
ment of numerous solid state microwave 
devices. Transistors, varactors, microwave 
diodes and many other ultra-high devices are 
possible with gallium arsenide. 

Just recently, another remarkable applica¬ 
tion for this multi-faceted semiconductor 
material was unearthed. It was discovered 
that a tiny chip of gallium arsenide can be 
made to emit microwaves simply by ap¬ 
plying a steady dc voltage across it. This 
phenomenon, known as the Gunn Effect, is 
expected to revolutionize microwave tech¬ 
nology. Ever since J. B. Gunn of the Inter¬ 
national Business Machine Corporation dis¬ 
covered this new solid state source of 
microwave radiation, engineers have been 
waiting for the potentially low-cost semi¬ 
conductor to be made practical. All that 
would be required for a microwave source of 
power then would be a battery, a resonant 
cavity and the small chip of gallium arsenide. 
No longer would a microwave system require 
a klystron and its associated bulky power 


supply, or a radio-frequency oscillator with 
several stages of harmonic varactor multi¬ 
pliers, or a power limited microwave transis¬ 
tor. 

Between the valence and conduction 
levels there is an energy level called the 
“forbidden” or depletion level, because no 
electron ever contains that exact energy 
level. The reason is not know, but the fact is 
that nature has prohibited certain energy 
levels. 

Like silicon and germanium, gallium ar¬ 
senide owes its semiconducting character¬ 
istics to the structure of its energy bands. 
These energy bands are shown in Fig. 1. Of 
course the depletion region in this illus¬ 
tration is amplified to a great extent. There 
is no sharp division between the crystal 
regions and the depletion region. As you 
move out from the junction between the P- 
and N-areas the charge density becomes less 
and less, and the number of charge carriers 
more and more. 

At ordinary room temperature there will 
be very few electrons which will possess 
enough energy to cross the depletion region 
and therefore create a current flow. How¬ 
ever, if the semiconductor material is doped 
with certain impurity atoms, electrons can 
be added at energy levels which are just 
below the conduction band. Very little 
energy is then required to boost these 
electrons across the depletion region and 
produce a flow of current. 

These materials which are added to the 
semiconductor material are called donar 
impurities because each atom donates an 



Fig. 1. The energy bands of a diode. 
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electron. This creates an N-type semi¬ 
conductor material. Similarly, the semi¬ 
conductor material can be made P-type by 
adding acceptor impurities. These will pro¬ 
duce empty energy levels just above the top 
of the valence band. Here, the electrons can 
be driven out of the valence band into them, 
leaving holes behind. 

To change the allegory a bit, let’s see 
what’s currently being accomplished with 
Gunn oscillators as microwave power genera¬ 
tors. The field is moving so rapidly that it is 
difficult to pin down specific power and 
frequency figures at the present state of the 
art. A sample of some of the more recent lab 
results with Gunn oscillators are as follows: 
1.5 watts peak power in the X band at 
Motorola Inc., Arizona; 140 milliwatts of 
CW at 6 gigahertz by Texas Instruments; and 
a full gallon of peak power at 1 gigahertz by 
the NASA Electronic Research Center, 
Cambridge, Mass. 

With a good many experimental systems 
already successfully tested, the promise of 
achieving a low-cost microwave power gener¬ 
ator is gradually nearing fulfillment. At the 
present time a British firm, Mullard Ltd., is 
marketing such a device for experimental 
purposes. Priced at 175 dollars, it is available 
in sample quantities. Granted, this is a pretty 
steep price tag. Keep in mind though that 
the first rf power transistors for the 80 
meter band cost a pretty penny at first; now 
they can be purchased for less than a dollar. 

Up to the present the high cost of 
vacuum-tube microwave sources (a small 
klystron and its power supply cost about a 
hundred dollars) and the complexity of 
system has seriously limited amateur radio 
experimentation in the microwave frequency 
range. The development of an extremely 
simple and economical microwave power 
generator, such as the Gunn oscillator, 
should do much to open the way to much 
more use of these frequencies by radio 
amateurs. 

The Gunn oscillator is not the only new 
solid state device that looks promising as a 
generator of microwave power. Other semi¬ 
conductor devices, such as avalanche-transit 
time diodes, are creating power-frequency 
combinations never before accomplished in 
solid state circuitry in the microwaves. 
Avalanche-transit time diodes are junction 
devices that depend for their operation on 
“avalanche breakdown”, that is, the creation 
of extra charge carriers by collisions with 
atoms. As with the Gunn oscillator, they are 


able to amplify and oscillate due to their 
negative resistance characteristics. 

As a class, avalanche-transit time diodes 
offer promise of reasonable power outputs 
at reasonable efficiencies in the range from a 
few gigahertz to many tens of gigahertz. 
Over much of this range they will be in 
direct competition with bulk gallium ar¬ 
senide Gunn oscillators. Thus far, the tunnel 
diode has been out-distanced as a microwave 
power generator by both the avalanche- 
transit time diode and the Gunn oscillator. 
The avalanche-transit time diodes are ex¬ 
pected to undergo a tenfold improvement 
within the next couple of years. Within five 
years, CW power output of one watt at 20 
gigahertz may be commonplace. 

At this time you are probably very 
curious as to how this phenomenon occurs. 
In this respect you aren’t alone because a lot 
of engineers are wondering the same thing! 
The main features of the Gunn Effect now 
seem to be understood, but there is still a 
considerable amount of research work con¬ 
tinuing in order to completely understand its 
behavior. 

In a very basic sense, the operation of the 
Gunn oscillator can be explained as follows. 
When the dc voltage across a tiny crystal of 
gallium arsenide is slowly increased, there is 
a certain critical voltage where the semi¬ 
conductor suddenly begins to produce a 
high-frequency oscillation. Capacitive probe 
measurements conducted by Gunn indicated 
that a dipole layer was moving through the 
semiconductor at a terrific velocity; about 
ten million centimeters per second. Gunn 
also observed that the time required for one 
complete pass through the semiconductor 
material corresponded to the period of the 
oscillations. For example, a chip of gallium 
arsenide that is 0.01 centimeters long oscil¬ 
lated at a frequency of one gigahertz. 

An explanation of how gallium arsenide 
behaves is not as simple as for other more 
conventional semiconductor materials such 
as silicon and germanium. It requires our 
understanding quantum mechanics. These 
are the laws that govern atoms and electrons 
and the basic make-up of our physical world. 

Within an atom of semiconductor 
material, all electrons exist in one of two 
energy states. Some are locked in an orbit 
and swing around the central structure of 
the atom at the speed of light. These 
electrons are said to be in the valence energy 
band. Others are free to move at random 
between the atoms of the crystal structure. 
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These electrons are able to carry current 
when an electric field is applied. These 
electrons are said to be in the conduction 
energy band. The word “energy” is repeated 
to emplasize that the electrons are con¬ 
stantly in motion, no matter what state they 
are in at the time. 

Once the electrons are free in their bands, 
they can move under the influence of an 
electric field. The amount of current flow 
that will take place depends on the mobility 
of each type of charge carrier. The electrons 
are generally more mobile than holes. 

The gallium arsenide conduction band has 
two valleys separated by a small energy gap. 
The electrons in the lower-energy valley have 
a greater degree of mobility than those in 
the upper-energy valley. When the voltage 
across a crystal of gallium arsenide is in¬ 
creased, there is a greater number of elec¬ 
trons excited into the upper (lower mo¬ 
bility) valley. As a result, the resistivity of 
the semiconducting material will increase as 
the voltage is increased. 

When there are more electrons in the 
upper valley area than those in the lower 
valley area, the semiconductor assumes a 
negative resistance characteristic. Not all 
semiconductor materials have this distinc¬ 
tive feature. 

To illustrate what is meant by negative 
resistance, consider the graphs given in Fig. 
2. A normal conductor of electricity has a 
positive resistance in the sense that the 
current passing through it increases with 
increasing applied voltage (Fig. 2A). In 
gallium arsenide it is possible to have situa¬ 
tion in which Ohm’s law does not hold true; 




Fig. 2. The theory of positive and negative 
resistance are illustrated in these two graphs. 
A normal conductor of electricity has a posi¬ 
tive resistance since the current passing 
through it increases with increasing applied 
voltage (Fig. 2A). In some semiconductor 
materials it is possible to have a situation in 
which the current first increases with in¬ 
creasing voltage but then decreases with in¬ 
creasing voltage (Fig. 2B). The area where 
the current is decreasing as the voltage is in¬ 
creasing is called the negative resistance re¬ 
gion (shaded). 

(courtesy Scientific American) 


the current first increases with increasing 
applied voltage but then decreases with 
increasing voltage (Fig. 2B). The area where 
the current is decreasing as the voltage is 
increasing is called the negative resistance 
region of the semiconductor material. 

A chip of gallium arsenide is capable of 
oscillation and amplification at extremely 
high frequencies because of its negative 
resistance characteristics. Any circuit having 
feedback can be made to oscillate if its 
losses, which are positive reactances, are 
completely overcome. Negative resistance 
accomplishes this by exceeding the losses. 
This makes it possible for energy, once it 
starts moving in the circuit, to keep moving 
indefinitely. A circuit with enough negative 
resistance can overcome its losses. The op¬ 
posite of loss is gain — or amplification! 

Conclusion 

There have been a great many promising 
proposals and suggested applications for 
these new semiconductor devices passed 
about in engineering circles. Some of them 
have advanced beyond the lab, others are 
still in the embryonic stages. With all the 
applications now being explored, it is clear 
that economical solid state devices for gener¬ 
ating microwave power have passed the stage 
of being a lab stunt and entered the stage of 
becoming a beneficial addition to micro- 
wave technology. We can never know when 
some new insight or experimental break¬ 
through will bring additional advances in this 
field. I hope that it is not too optimistic to 
conclude that these new semiconductor de¬ 
vices will bring about a substantial increase 
in the use of the microwave frequency 
spectrum by radio amateurs in the not-too- 
distant future. In this article I have tried to 
tickle your imagination with some of the 
seeds of ideas that are destined to do just 
that. 
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Loaded Coat Hangers 
For Two Meters 

Having recently acquired a Benton Harbor 
“lunch pail” of the two-meter variety, I de¬ 
cided to try my hand on that band. However, 
being a poor college student living in a tiny 
apartment, I was hard pressed for an antenna. 

The antenna I needed had to be indoors 
and, therefore, small. Lack of money meant 
it had to be cheap. And, I had to reach the 
local two-meter gang. 

A dipole and a whip proved unsuccessful. 
A ground plane seemed to be the answer. 

Five coat hangers and two coax connec¬ 
tors later, I had my antenna. 

The coat hangers were cut into 20 inch 
straight lengths, with a loop bent in one end 
of each length. Four of the lengths were 
bolted through the loops to the top side of 
an SO-239 and bent down. The remaining 
wire was soldered into the center of a PL-259. 
(Rubber sealant may be used to guard against 
shorting.) A loop at the top aided in hanging 
the antenna from the ceiling of the apart¬ 
ment. The best dx so far has been about 50 
miles. 



Fig. 1. Construction details for the loaded 
coat hanger for 2 meters. 

I don’t think this idea is new-but it 
works. A word of caution: Hang the anten¬ 
na high enough so it won’t be bumped into. 
You could lose an eye by running into it. 

Dallas W. Williams, WA0MRG/0 
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Martin J. Feeney, Jr., KlOYB 
515 Centra] Avenue 
Mt. View, Calif. 94040 


Modification of 

VHF Transmitters 
for CW Operation 


Many DX contacts on the VHF bands are 
missed because of the lack of CW activity. 
This dearth of CW is usually due either to 
unwillingness on the part of the operator to 
give it a try, or because many rigs, commer¬ 
cial and homebrew, just don’t have provision 
for CW operation, even in this age of 
enlightenment. To convince the former, I 
can only cite my 1250 mile QSO with 
W4MNT, Orlando, Florida. During this QSO 
I was running 70 watts, CW. I daresay this 
would have been difficult, if not impossible, 
using any other mode. 

The transmitter I modified was the 
Tecraft TR-20, 220 MHz rig. However, the 
same approach can be used on many other 
rigs. The parts required are a DPDT toggle 
switch, closed circuit key jack, 7 pin minia¬ 
ture tube socket, .001 mF disc ceramic 
capacitor, OA2 VR tube, and a 15K, 10 watt 
adjustable resistor. Inspection of the chassis 
and the photographs will show the location 
of the components. The only critical point is 
to position the key jack as near as possible 
to the cathode pin (pin 2) of the final 6360. 

The Phone-CW switch is wired so that in 
the Phone position the rig operates nor¬ 
mally; in the CW position the modulation 
transformer secondary is shorted and the 
cathode circuit of the 6AQ5 modulators is 
opened. One part of the DPDT switch, 
closed in the CW position, is wired across the 
modulation transformer secondary. The 
other section is used to open the modulator 
circuit. This section should be open in the 
CW position. Unsolder the 180 ohm cathode 
resistor from pin 2 of the 6AQ5’s. Run a 
wire from pin 2 of the 6AQ5’s to the switch, 


and run another lead to the disconnected 
end of the cathode resistor. Tape all exposed 
joints. 

Mount the VR tube socket and connect 
one end of the 15k resistor to pin 5 ; connect 
the other end of the resistor to the B+ pin 
on the power plug. Ground pin 2 of the VR 
tube socket. Replace the 6AU6 oscillator 
screen resistor, connected to pin 6, with a 
1000 ohm, Vz watt unit. Connect one end of 
the resistor to pin 6 of the 6AU6 socket, and 
the other end to pin 5 of the VR tube 
socket. This will stabilize the oscillator stage, 
and prevent FM on Phone, and chirp on CW. 

Next, mount the key jack. Wire it so that 
it is closed with the key out. Then unsolder 
pin 2 of the 6360 final stage. This is easier 
said than done, and may require temporary 
removal of other components in the area. If 
you are unfortunate enough to break off the 
pin in the process, as I was, remove the 
remains and replace it with a pin from 


OSCILLATOR 



Fig. 1. Oscillator stage showing addition of 
VR tube. 
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Fig. 2. Final stage indicating addition of 
key jack and by-pass capacitors. 


another socket. Solder a 0.001 mfd disc 
capacitor from pin 2 to ground, and run a 
lead from pin 2 to the hot terminal of the 
key jack. Also, bypass the hot lead on the 
key jack to ground with a 0.001 mfd disc 
ceramic capacitor. 

This completes the wiring. Replace all 
tubes; plug in an OA2, and set the adjustable 
resistor for about 10 ma through the OA2. 
With the switch in the phone position, the 
rig should tune up normally. In the CW 
position, the meter readings and the output 
should be somewhat higher. This is because 
the modulator load is removed from the 
power supply, causing the voltage to in¬ 
crease, and there is no longer a B+ drop 
across the modulation transformer second¬ 
ary. 

This scheme is applicable to nearly any 
small rig, and 1 have successfully employed 
cathode keying of a 5894 on 2 meters and 
an 829 on 6 meters. To put any other rig on 
CW, it is necessary only to open the final 
cathode circuit and install a key jack, and 
short the modulation transformer secondary. 
If the modulation transformer isn’t shorted 
you probably will end up with a second-rate 
CW signal, and may be forced to purchase a 
new modulation transformer, modulator 
tubes, final, etc. Remember Lenz’s Law! It 
isn’t necessary to disable the modulator, but 
it does cut power consumption and is a bit 
more professional. This may be accom¬ 
plished in many ways; opening the cathode, 
breaking the plate and screen circuits,, 
opening the screen lead, etc. If your power 
supply has very good regulation, you may 
dispense with the VR tube, but it’s cheap 
insurance against a poor signal. 

This technique has been successfully ap¬ 
plied to the Tecraft 220 transmitter and a 
6360, 220 rig similar to the rig in the ARRL 
Handbook of a few years ago. Give it a try, 
get on VHP CW, and join the Great Society! 

...KlOYB 
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Mondo Hamme 



“OH NO! NOT AGAIN!!!” - with a nau¬ 
seating SSSHHHHGGLLOPP!!! one 


Bob Manning, K1YSD 
915 Washington Road 
P. O. Box 66 

West Rye, New Hampshire 03891 


first bottle in the medicine chest and in¬ 
gested 2.9 litres of castor oil. 

On the way to his destiny, the young 
lover was overcome by that ‘irresistable urge” 
and, breaking all records for the Fat Man’s 
4:40, he sped into the men’s room of the 
nearest gas station (appropriately enough, it 
was a “Flying ‘A’ ” station). 

At that precise moment in time, the 
hapless J. Croyden, an extremely frugal man, 
was attempting to climb under the door of 
the only vacant pay stall in the place. The 
jilted lover plunged headlong for that par¬ 
ticular door, deposited his dime and 
attempted to gain entry. Since he was 
standing on J. Croyden’s spine and the door 
and floor were making rapid and repeated 
staccato contacts with J. Croyden’s head, the 
jilted lover couldn’t get in and J. Croyden 
couldn’t get up. 

The jilted lover, loudly bemoaning his 
fate, was doing what appeared to be a 
combination “War” “Rain” and “Put out that 


sixth — or roughly one hefty handful — of a 
Sara Lee chocolate meringue cream pie 
whizzzed past my hea<i and came to rest on 
my sound absorbent wall-covering, in the 
process, my T/R switch a new RCC certifi¬ 
cate and an autographed 8X10 glossy of 
my hero, J. Croyden Seymour. [Poor ole 
J. Croyden! He was instrumental in inter¬ 
esting me in amateur radio and assisted in 
the planning of my ham shack. Regretably, 
he was prevented from seeing the comple- 


damned fire” dance all over J. Croyden’s 
prostrate form. J. Croyden, being alternately 
pounded on the jawbone by the floor and 
the cerebellum by the metalic door was 
gurgling, “I’ll pay - I’ll pay - dammit I’ll 
pay!” 

Within a very short span of time, some 
other highly predictable events took 
place — none of which are relevant to the 
story save that they left J. Croyden with 
some odd residual inhibitions. 


tion process — having been struck down in 
one of the most bizarre accidents in homo 
sapien history. 

It seems that a jilted young lover, who 
lived nearby, had decided to do away with 
himself by swallowing something toxic, then 
speeding to the home of his unrequited love, 
dramatically expiring on her door step. 
Unfortunately, he arbitrarily grabbed the 


Since that day, his spare time is spent 
wandering around town with a harried look 
on his face, putting coins into pay phones, 
parking meters and gum ball machines, keep¬ 
ing up a continual mumble of “Ya can’t beat 
’em! ya gotta pay! — yajust gotta pay!!” 

At one time, unable to find a coin slot, J. 
Croyden just up and swallowed a fistful of 
coins — he lay in a hospital bed for three 
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days before there was any change. 

J. Croyden’s family tries to keep him 
home as much as possible — not only to save 
money — but because every time J. Croyden 
hears unexpected running footsteps behind 
him, the Fire Department must invariably be 
called to rescue him from the top of the 
nearest telephone pole, street sign or some 
precarious window ledge.] 

All this flashed through my mind as I 
watched the artificially colored meringue 
oozing, like some science fiction glob, onto 
my SWR bridge, Vibroflex and G. E. 
Clock/Timer. I knew, with that instinctive 
inborn canniness of the long-married ham, 
that I — through my interest in amateur 
radio — had somehow irked my wife. Had I 
forgotten to take out the garbage? Over¬ 
looked an anniversary? Forgotten our 12- 
year-old kid’s - whozzis’s — name? 

I didn’t turn my head — uh uh — oh no! 
The last time I did that, I kept right on 
talking and brought my D-104 along with 
me. The second salvo consisted of a 2-week- 
old bagle which made forceful and direct 
contact with the D-104 - driving it and my 
partial plate half way to my esophagus. It 
took an hour and a half to get pieces of the 
D-104 out of my teeth and another hour to 
get pieces of my teeth out of the D-104. 

“Sweetheart,” I said, “I wish you’d 
correct for windage — that’s the third clock 
you’ve hit since Newton Minnow’s birthday. 
The clerk at the Radio Shop almost called 
the ‘foam rubber taxi’ the last time I asked 
for a ‘meringue-proof’ clock!” 

“RAAWWKKKK!!!!!” screamed my 
wife — or some close approximation there¬ 
of — and another fragment of Sara Lee’s 
epicurean delight found a spot dangerously 
close to the intake vent of the Air Condi¬ 
tioner. 

“You never take me anywhere!” shrieked 
the distaff side. 

“I do too!” I expertly reparte’d. “Why 
only last year I took you to the ‘Anti 
lockjaw and Tongue Wagger’s combination 
picnic, convention and orgy.’ ” 

“Oh Shhure, you take me to those 
alphabet soup affairs. ‘You’re the ho 
hum’ — ‘how are the harmonicas?’ and ‘so 
you’re YSD’s XYZ?’ ” 

“You got it all wrong, dear; I’m the 
O. M. — the kids are the harmonics and 
you’re the XYL - L, not Z,” I calmy re¬ 
plied. 

‘ ‘ R A A A A W WW WWKKKK!!!! Ho 
hum — O. M. — harmonicas — harmon¬ 



ics - XYL, XYZ, ABC, CBS, PDQ, who 
knows who cares! I feel like I’m at the 
Podunk Valley grammar school refereeing 
the semi-finals of a Sanskrit spelling bee — I 
I WANNA GO MEET PEOPLE WHO SPEAK 
WHOLE WORDS!!!!” 

“Okay,” sez I, “How about the night I 
took you to Howard Johnson’s for dinner 
and cocktails?” 

ZIPPLINGGG! — the empty pie plate 
caromed off my hand key, ricochetted into 
my message blank file and came to rest, face 
down, atop the head of our jittery, goggle- 
eyed poodle, who took off like a hairy 
hippie midget — a little more jittery and 
definitely more goggle eyed. 

“Howard Johnson’s! Howard Johnson’s! 
Howard Johnson’s — what a night that was. 
All the way there and all the way back you 
kept hollering into that junk you got stuck 
under the dashboard — ‘I’m mobile — I’m 
mobile’ - you got so much stuff under the 
dashboard that I have to ride in the back 
seat....” 

“But lover, you keep kicking holes in my 
speaker. ...” 

“I’ll kick holes in your head, you cuck¬ 
oo!!! and another thing — If you say, “I’m 
running mobile in the car tonight with a 
hustler one more time boy and. ...” 

“But dear,” I said, “that’s the name of 
the antenna.” 

“Antenna smantenna! Just one more time 
and you’ll be talking to a divorce lawyer 
with a carved ‘Z’ on your forehead and that 
stupid antenna hangin’ out of your navel!” 

Drawing another breath, she said, “Do 
you remember what happened when we got 
to Howard Jphnson’s? I’ll tell ya — you 
inhaled two martinis, tap tapp tapped your 
way through half the meal with your swizzle 
sticks then commandeered the paging system 
microphone and called CQ into a crowded 
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restaurant and made two contacts — one, a 
nearsighted insurance salesman who spent a 
goodly part of the evening trying to sell 
policies alternatively to a hat rack, the juke 
box and the post card rotisserie; and the 
other was an itinerant ‘dirty book’ sales¬ 
man — (you sure he had mobile gear in his 
trunk?) Anyway, you spent the rest of the 
evening talking alphabet soup at the table. 

“Why, we can’t even have people over for 
an evening!” 

“That’s not so darlin’. We had the Car- 
sons over just two weeks ago.” I retorted, 
slyly trying to slip my son’s whatziz name’s 
football helmet over my head and ear¬ 
phones. 

“That was another terrific evening,” my 
wife blurted. “First, as they came through 
the door you started off with ‘hi there, 
you’ve met my Wife, Whiskey, Tndia, Fox¬ 
trot, Echo, Wife and my oldest daughter, 
Linda, Lima, /ndia, November, Delta, Alpha, 
Linda haven’t you?’ Then we later tried to 
watch TV, but you got off on UHF, VHF 
and TVI — more alphabet soup — then Harry 
started telling jokes and you brought out an 
old electronics magazine, opened to a dog¬ 
eared page and sat there roaring for a full 
fifteen minutes at the title alone — I still 
don’t see what’s so funny about an article 
entitled, “HOW TO MOUNT AN OSCILLO¬ 
SCOPE!” 

“And you kept calling Harry a stupid 
‘top’ all night!” 

“That’s lid, dear,” I said. 

“Top, cover, cap, lid whatever . . . did you 
have to throw him out of the house just 
‘cause he asked if you could pick up police 
calls on your ham rig?” 

“It wasn’t just that, honey — but when he 
asked, ‘how far will this thing pick up?’ I 
told him ‘exactly half way around the world 
in any direction’ and he didn’t even 
chuckle!” sed I. 

“I could even take this stuff on a part- 
time basis. Bob, but last night you phoned 
and said you wouldn’t be home until a 
hundred and sixteen Swahili — I never know 
what the hell you’re talking about. ...” 

“That’s ‘sixteen hundred Zulu, sweet¬ 
heart’ ” 

“Swahili, Zulu or Watusi — what the 
hey — they’re all members of the Bantu 
Nation. How come you can’t just say ‘four 
o’clock’??” 

I was saved at this point by the ringing of 
the door bell. 

“Come in!,” I yelled overly loud and a 


little hysterically. The door opened and J. 
Croyden ambled into the shack and, with a 
‘clunk’, deposited a nickel into the piggy 
bank we had installed just inside the door 
for just that purpose. “Ya gotta pay old 
son,” said J. Croyden, and began to survey 
the shack as my wife headed for the kitchen. 

Noticing the Sara Lee ingredients drip¬ 
ping on, over and around various pieces of 
equipment, he said, “Well, either someone 
sent you a chocolate parfait time bomb or 
you been having troubles with the XYL 
again.” 

“No initials puuuleeease!! I’m in enough 
trouble already, J. Croyden!” 

“Sorry, son.” ‘clunk’, another nickel 
.. . “what started if off?” 

“Well,” I said, wiping chocolate goo out 
of a phone jack — “I guess I forgot an 
anniversary — or I haven’t been paying 
enough attention to the wife — or some 
foolish thing like that — last year it was 
because she wanted a ‘second’ dress!” 

“Tough” said J. Croyden — searching for 
another coin — finding none, he wrote out 
an I. O. U. and stuck it into the piggy bank. 

“I suppose it all started when my Mother- 
in-law was here. She looked up at my tower 
and tri-bander and asked what it was — so I 
told her it was a clothesline for the Jolly 
Green Giant — Ya know what I wish, J. 
Croyden? What I really really wish?? 

“Whazzat??” 

“I wish to hell I had a way of ending this 
article — thats what I wish!” 

“There is no end, old son,” said J. 
Croyden “It’s a vignette!” 

“MONDO HAMME - IT’S A HAMS 
LIFE. ...” 

...K1YSD 


Convention Hotel Burns 

On May 9th, exactly two weeks before 
the New England ARRL Convention in 
Swampscott, just as all of the final details 
had finally been ironed out by the conven¬ 
tion committee, the New Ocean House Hotel 
managed, with the help of a weak water sup¬ 
ply from the town, to burn to the ground. 
Some very fast footwork on the part of the 
committee resulted in their obtaining the 
Statler-Hilton as an alternate. The conven¬ 
tion will come off on the same days as 
planned, but in downtown Boston instead of 
out at Swampscott. 
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Straightforward SSB 
for 6 Meters 


Murray Ronald, VE4RE 
Box 947 

Brandon, Manitoba 
Canada 


There have been many different circuits 
put forward over the years for getting an 
SSB signal on 6 meters. They range from 
the simple transverter to the full-fledged sin¬ 
gle band affair. This little unit was intended 
mainly for field day or portable use; how¬ 
ever, it now forms the backbone for my sta¬ 
tion, being used directly on 6 meters and 
with transverters on 144 and 432 MHz. It 
was designed to be simple yet effective; thus 
the PTT and single conversion with option 
of spot frequency injection or VXO. The 
2E26 final provides about 30 watts PEP in¬ 
put; however, substitution of a 6146 with 
suitable changes in power supply voltages 
would almost triple the power input. 

LI—30T 28 e. on 3/8” form. Link 2T of 
hookup wire at center. 

L2—12T 18 tinned airwound, 3/4” O.D., 
1 1/8” long. Link 2T hookup wire at center. 
L3- 15T28 e. on 5/16” form. Link IT hook¬ 
up wire at “cold” end. 

L4-6T 18 tinned airwound, 3/4” O.D., 7/8” 
long. Link IT hookup wire at “cold” end. 
L5—9T 18 tinned airwound, 3/4” O.D., 114 ” 
long. Link IT of hookup wire at “cold” end. 
L6—4T 18 tinned airwound, l”O.D., 1” long. 
PC—3T 18 tinned on 47 ohm lw resistor. 
Tl, T2-modified 10.7 mhz //transformers. 
See text of article. 

Cl, C2— part of neutralizing circuit. See text. 

Table 1 —Data on coils and special com¬ 
ponents. 


The Circuit 

The block diagram of Fig. 1 illustrates 
the overall layout of the exciter. The 7360 
oscillator balanced modulator is a conven¬ 
tional circuit in which the cathode, grid and 
screen form the oscillator circuit while the 
plates and deflection electrodes are utilized 
in the balanced modulator circuitry. The 
DSB signal produced in the 7360 tank cir¬ 
cuit is passed through the 9 MHz filter at 
which point one of the sidebands is remov¬ 
ed. After amplification in the 6AU6 if am¬ 
plifier, the 9 MHz SSB energy is applied to 
the 7360 balanced mixer. 41 MHz energy 
fed to the grid of the 7360 mixer is can¬ 
celled out in its tank circuit. The 5 pF but¬ 
terfly capacitor is brought to the front panel 
as the “mixer tune” control. CW operation 
is provided through cathode keying of the 
mixer stage and has proved to be quite satis¬ 
factory. 

The 12BY7 functions as a straight- 
through class A amplifier whose plate circuit 
trimmer appears on the front panel as the 
“driver tune” control. Link coupling to the 
grid of the 2E26 is used to further attenuate 
any undesired feedthrough. Neutralization 
of the 12BY7 was not found necessary be¬ 
cause of careful shielding across the tube 
socket below the chassis. With suitable pin 
connection changes, a 6CL6 would serve as a 
good substitute for the 12BY7. The 2E26 
final operates in class ABj in a conventional 
circuit employing capacitive neutralization. 


9MHz 50.1MHz 



Fig. 1. Block diagram of the rf section. Single conversion path is illustrated. 
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7M lOOmo 



Fig. 2. Power supply and control circuitry. The controls, which are brought to the front panel, are 
shown in boxes. 


Power Supply And Control Circuits 

The power supply (Fig. 2) may consist of 
any common “TV” type transformer func¬ 
tioning in a dual voltage arrangement; the 
final’s plate voltage being provided by bridge 
rectification, and the lower plate voltage by 
full-wave rectification through two legs of 
the bridge. Bias voltage for the final ampli¬ 
fier is derived from a reverse-connected 6 
volt filament transformer connected to the 
used 5 volt filament winding of the power 
transformer. Transmit operation is provided 
by grounding of the floating side of the 6 
volt dc relay. This may be accomplished 
with a push-to-talk microphone or by an 
auxiliary “transmit” switch. When not 
transmitting, plate voltage is removed from 
the 12BY7 to allow it to run cooler. The 
2E26 bias is increased during standby by un¬ 
grounding one end of the bias adjust po¬ 
tentiometer. 

Construction 

Considerable thought went into the lay¬ 
out of this transmitter. Since the compo¬ 
nents are standard, builders may duplicate 
the layout if they wish. As detailed in 
Fig. 3, the 7360 sideband generator and the 
12AX7 speech amplifier are located next to 
the front panel. Consequently the three 
controls and the jack associated with these 
stages can be mounted directly on the front 
panel without excessive lead length. The 
main chassis was assembled from aluminum, 


while the shielding was cut from thin brass 
sheet. As illustrated in the photographs, 
brass or copper partitions are placed across 
the if amplifier, mixer and driver tube sock¬ 
ets. All ground connections can be made 
directly to these partitions eliminating the 
need for ground lugs. Two of the partitions 
also serve as mounting for the mixer and 
driver tune controls. The 2E26 final is com¬ 
pletely enclosed in a compartment at the 
rear of the chassis. A suitable enclosure can 



Fig. 3. Component layout viewed from 
above. Dashed lines indicate partition place¬ 
ment below chassis. The tab at each socket 
indicates position of pin 1. 
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6AU6 

VXO-TRlPLER 



Fig. 4. Schematic diagram of the vxo trip* 
ler. 


LI-30T #34 closewound on l A" ceramic 
form. 

L2-15T #28 closewound on form. 2T 
link of hookup wire. 

XI—HC6/U xtal (fundamental). A 13.715 
mhz crystal covers approx. 50.100 to 50.145 
mhz. 

often be salvaged from the high voltage 
“cage” of older style TV receivers. Exten¬ 
sions to the front panel for the mixer, driver 
and final amplifier controls were made from 
% inch brass tubing. Short lengths of tight- 
fitting rubber tubing were used to couple the 
extensions to the capacitor shafts. 

There are two small subassemblies used in 
the construction. The bridge rectifier diodes 
are assembled on a phenolic board which is 
bolted vertically underneath the chassis. 
Small holes are drilled in the board; the leads 
of adjacent diodes are placed through a hole, 
bent over, clipped, and then soldered to¬ 
gether. If desired, 270 K resistors and .002 
disk ceramics may be paralleled with the di¬ 
odes to give voltage equalization and tran¬ 


sient protection. The components associ¬ 
ated with the rf output meter are mounted 
on a terminal strip which is bolted inside the 
2E26 compartment near the antenna jack. 
A shielded lead carries the rectified voltage 
to the meter on the panel. 

The 41.1 MHz injection is supplied by a 
VXO assembly built on a small plate and 
mounted above the main chassis. Certain of 
the VXO components such as the crystal 
socket and tuning capacitor are mounted X A 
to x h inch from the plate to minimize capaci¬ 
tance to ground. 

The usual VHF wiring techniques must be 
observed in order to produce stable TVI-free 
operation. All filament leads should be 
shielded and .001 disk ceramics should be 
placed from the hot filament lead to ground 
at each tube socket. In the higher frequency 
rf stages, lead length should be kept short. 
Grounding should be done as directly as 
possible and it is desirable to have only one 
or two common ground points for each 
stage. All plate voltage leads to the mixer, 
driver, and final, are routed through the 
main partition with feed-through capacitors. 
Special Components 

The 10.7 MHz //transformers used in the 
6AU6 amplifier, are an older style of trans¬ 
former using slug-tuned windings. They are 
more easily adapted than the smaller “K- 
Tran” type. In Tj the primary winding was 
removed and replaced with a 3 turn link. 
The secondary of T] is moved down to 9 
MHz by the addition of a mica capacitor. In 


7360 15 pf DIFFERENTIAL 6AU6 

sideband generator capacitor bmh* if amp 



Fig. 6. Circuitry of 50 mhz exciter. Controls brought to the front panel are shown in boxes. 


20 


73 MAGAZINE 









LI—26T #28 Closewound on l A" form. 

L2 —15T #28 Closewound on l A ” form. Link 2T of hookup wire. 

XI— FT243 surplus xtal. A 6.850 mhz crystal will give a spot frequency of 50.100 mhz. 


a similar fashion the primary and secondary 
of T 2 are lowered in frequency. 

Some will argue that L[ should be bifilar 
wound. Both a conventional and bifilar 
winding were tried and no significant differ¬ 
ence in carrier suppression was noted. The 
differential capacitor associated with L] was 
constructed by taking a regular air trimmer, 
setting its rotor at half mesh and after in¬ 
serting cardboard wedges between the stator 
plates, cutting through the stator with a fine 
toothed hacksaw blade. Of course this ca¬ 
pacitor is available as a regular item if you 
can get your hands on one. 

The 2E26 final is stabilized with capaci¬ 
tive neutralization. Capacitor Cj should be 
mica and will be in the 330 to 560 pF 
range while C 2 is simply a stiff wire passed 


up through the chassis into the final ampli¬ 
fier compartment and placed near the tube 
plate. 

Tuneup and Adjustment 

It is assumed that the constructor will 
have checked all coils for approximate reso¬ 
nance (with the tubes in their sockets inci¬ 
dentally). Applying line voltage and setting 
the function switch in the standby position 
will place plate voltage on all stages up to 
the 12BY7 driver. A VTVM with an rf 
probe is almost mandatory for tuneup. 
Place the rf probe at the 6AU6 grid pin and 
adjust the carrier balance control to secure a 
reading. With the differential capacitor set 
at center adjust Lj and Tj for a peak read¬ 
ing. The differential capacitor is then adjust- 
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ed for a null. Set the ceramic trimmers 
across the carrier oscillator crystals at mini¬ 
mum setting and while switching from USB 
and LSB positions check to see that the 
VTVM reading remains about the same. 
This indicates that the crystals are centered 
reasonably well on the filter curve. Proceed¬ 
ing next to the 7360 mixer, place the probe 
on pin 9 and adjust both windings of T 2 for 
a maximum reading. Then with 41.1 MHz 
energy applied check pin 3 for a reading. It 
should be about 1 volt with L 3 adjusted to 
resonance. The next step is to remove the 
6 AU 6 if tube to prevent 9 MHz energy from 
reaching the 7360. With the probe at the 
center-tap of L 2 adjust the 5K 2 w potentio¬ 
meter for minimum 41.1 MHz feedthrough. 

Apply voltage to the 12BY7 with a tem¬ 
porary jumper and with the probe at pin 5 
of the 2E26, peak L 2 and L 4 and adjust L 5 
by the “squeeze” method. Moving the 
probe to the plate of the 2E26 adjust Cj 
and/or C 2 for minimum feedthrough of 50 
MHz signal. 

A fairly satisfactory alignment of the car¬ 
rier oscillator crystals can be accomplished 
as follows: with the rf probe at pin 9 of the 
7360 mixer and with some carrier inserted 
increase capacity across the 9.0015 MHz 



» 0 

% 


crystal in order to move it down into the fil¬ 
ter passband. Note the VTVM reading and 
then adjust the trimmer to yield a reading 
approximately three-quarters of the “pass- 
band” reading. Set the 8.9985 MHz trimmer 
to give a similar reading. 

Afterthoughts 

Some builders will wish to modify some 
of the circuitry to fit their likings and their 
junk boxes. One improvement would be a 
four position function switch to allow for a 
“manual” operate position. In the control 
section, by use of the negative bias voltage 
to disable the low-level rf stages one could 
use a relay with fewer contacts. Further¬ 
more, only one side of the ac line need be 
opened for the switched 117 VAC. 

The idea of tripling in the VXO tube was 
suggested by W2ALL and has proved very 
satisfactory. VXO shift was held to approxi¬ 
mately 40 kHz to give maximum stability, 
but with more series inductance coverage of 
100 kHz should be possible with good sta¬ 
bility. 

Building the exciter consumed quite a 
few hours of my spare time, but I enjoyed 
it, and am looking forward to building a 
transistorized version in the future. 

...VE4RE 


Top view of the 6 meter SSB exciter. 

Bottom view of the construction of the 6- 
meter rig. 

Front panel showing all controls. 
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The 432er, Solid State 


This is a low-cost, all-solid state, A.M. rig 
complete with superhet receiver, to explore 
the possibilities of the entire 420 to 450 mhz 
band, to use in a car, boat, camping, on moun¬ 
tain tops, even the walk-up ones, and to have 
fun with. 

You cannot use it to talk to the lads with 
narrow-band if sets clustered around 432 
mhz, until you add the crystal controlled 
oscillator-exciter later. The rf amplifier is 
right there ready to have the crystal job 
plugged into it, but for the moment it is a lot 
easier and quicker to plug in a simple oscil¬ 
lator. This is the famous MOP A (Master- 
oscillator-power-amplifier). It takes a receiver 
with a bandwidth of several tens of khz. like 
the Gonset Communicator Three, to receive 
an MOPA signal on the 420 to 450 mega¬ 
cycle band, but just wait and see what you 
do with rigs like these! 

As soon as you do add the crystal part you 
can talk to those sharp boys on 432. Then 
if you plug in a narrow-band if (like 455 khz) 
and a crystal-controlled local oscillator as 
well, you will have the best. But, and it’s a 
mighty big “BUT,’’ you will then have to use 
some kind of a tunable if front end. 

The 432’er solid state receiver 

RF Stage. Like sticking your hand into a 
basket of snakes! Now, I’ve built plenty of 
six and two meter rf stages, with various 
transistors, and they worked fine. But, up 
around 432, things are different! I’ve made 
up tube rf stages, as in 73 Magazine, 1963- 
1964, oscillators galore, and assumed that the 
small signal rf stage would be duck soup. 
Nothing doing! As soon as I started to bring 
up the gain, using a tuned base input circuit, 
and tuned collector output, oscillation'. The 
more I matched things, the more it oscillated. 
The trouble with transistors today is they're 
just too darn hot! Also, holding to the policy 
here of never writing up anything not actual¬ 
ly on the air at the shack, one and a half full 
days went by on this item alone. The GE 
“Microtabs” worked. So did the 918s, the 
2n3600 RCA units were good, the KMC 
2n2502s gave fine gain but oscillated more, 
and the Fairchild MT1116 gave the greatest 
gain. For S40, they ought to. 


William F. Hoisington, K1CLL 
Far Over Farm 

Peterborough, New Hampshire 03458 


Neutralization was tried. No good so far. 
Oh, I haven’t given up on that by any means. 
It’s just another challenge (the story of my 
life) to be taken up later. 

I suspect the internal resistive feedback as 
well as the capacitive feedback to be causing 
the trouble. More later, I hope. 

So, to get on with the actual circuit that 
does work well without oscillation, Fig. 1 
shows the schematic. The input cable is 
matched, not perfectly but good enough, by 
Cl, which gets to be pretty large because 
those base-emitter diodes have an amazingly 
low impedance as you go up in the hundreds 
of megahertz. I tried various kinds of strap 
and capacitors for pi networks into the base. 
Too susceptible to oscillation. Matched to the 
cable, but untuned, does the job. That little 
one K resistor from the base helps a lot also; 
partly dc-wise, into the bias network. 

Table 1 shows some comparison gains 
with different transistors. An rf stage of this 
kind has two main purposes. A) To set the 
noise figure. B) To provide some gain and a 



Fig. 1. RF stage 432 m.c. 

Parts List 

Cl = Ceramic Trimmer, 5-30 pf. 
C2 = Brass plate by-pass. 

C3 = Johnson 9 plate, Type “M.” 
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TRANSISTOR 
MT 1116 
KMC 2502 
KMC 2502 
918 
918 

MICROTAB 

2N3600 


GAIN (TIMES) 
350 
340 
420 
240 
25 
21 
240 


Table 1. RF stage gains with different transistors. 


lot of freedom from image, spurious, and har¬ 
monic mixing. Not too many unwanted sig¬ 
nals get past that half-inch copper strap! 

Bear in mind that we are setting up here a 
“Gonset Communicator” type of rig, with a 
complete receiver and transmitter, and that 
you can expect to put in a real low-noise 
stage in front later to “set” the noise figure 
at some better and impossible-sounding fig¬ 
urelike 1.7 db, or thereabouts. This will help 
you pull in that elusive guy you hear way 
down in the noise some evenings. 

Also, more power can be added to the 
transmitter later. That takes a real stuffed 
pocketbook though. I hope to be able to 
help with this item later. 

When you get past the base circuit, watch 
the variable emitter resistor. If you’re really 
looking for good adjustment make it variable. 
I wound up with 100 ohms fixed which gives 
a little under 10 ma of current. In any case, 
you should provide a variable resistor for 
tune-up first, because almost every solid state 
device (trade name for transistor) varies from 
one to another, even with units of the same 
number and manufacturer. 

For emitter by-pass, I used the old reliable 
brass plate, nylon bolt, and thin fiberglass in¬ 
sulation, about three mils thick. Keep the 
emitter lead as short as possible. The final 
length in this model was between one eighth 
and three sixteenths of an inch. 

The collector circuit is of the strap-line 
type and not too critical, tapping the collec¬ 
tor down on the strap is very beneficial as 
to gain freedom from oscillation, raising the 
Q, etc. 

The circuit as shown in Fig. 1 shows main¬ 
ly a large strap, and this is as it should be be¬ 
cause the collector circuit is where the ampli¬ 
fied power is to be found, and in this receiver 
with just one rf stage, at least to start with, 
we used a strap to get all the Q and filtering 
possible. 

Fig. 2 shows the rf input side view with the 
input jack on the rear panel of the minibox. 
Once again, I use “phono-jacks” because they 
work. Use the ones with the ceramic insula¬ 
tion. Or “BNC” types if you like. A copper 
clad base board is bolted to the bottom of the 



minibox simply for convenience in soldering 
grounds, etc. 

Fig. 3 is a top view which I hope is nearly 
self-explanatory. Fig. 4 likewise. C3 can be 
used to fasten the copper clad end piece to 
one end of the minibox. 

Dimensions are shown in Fig. 3, adjusted 
to fit into a minibox, making a complete self- 
contained unit with input and output jacks. 
As mentioned in the main preamble on the 
432’er, a “Rack and Panel” type of carrier is 
used, but small in size, made of wood, with 
aluminum paint sprayed on. It is very flex- 


Jl J2 

ANT IN RF OUT 



ible to use, as you can fix the units on shelves, 
or use the sides like a rack. 

It has a handle of dowel wood on top, an¬ 
tenna on the side, lantern batteries with six 
watts dc capability on the lowest shelf along 
with the af and loudspeaker, af amplifier- 
modulator next, then the transmitter, //near 

GROUND DETAIL 

C3 


i/4"COPPER STRAP 
(SOLDER FROM C= 

C3 GROUND LUG 
TO BASEBOARD) 

Fig. 4. Ground detail. 
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the top, and rf head on the top shelf. Every¬ 
thing comes out at a moment’s notice for ad¬ 
justment, change or repair, and the whole deal 
has considerable “growth possibilities built- 
in” as they say on Madison Avenue. So you 
can add an extreme low-noise rf stage, change 
to or add a narrow-band if strip, etc, etc. 
Don’t say I didn’t warn you! 

Power supply for the rf stage is twelve 
volts at ten milliamps or less, depending on 
where you set the emitter resistor. It also 
works well on one of those nine volt transis¬ 
tor batteries. I intend to standardize on the 
lantern-type batteries from now on. Union 
Carbide rates theirs at half an ampere maxi- 


Jl J2 J3 

RF IN OSC.IN IF OUT 



Fig. 5. Schematic, mixer, 432 m.c. 

Parts List 

Cl = 3-30 trimmer. 

C2 = Ceramic Trimmer (about 5 pf maximum) 
(ARCO 400). 

C3 = Johnson Type M, 9 plate. 

C4 = Brass plate capacitor. 

D1 = Good uhf diode. 

mum, which is six watts of dc power, with 
two of them at twelve volts, which is about 
all you can easily carry up some of those 
good DX mountains by hand. 

There are some intriguing new small non- 
spillable storage batteries out also, which will 
go for more watts, later on. Twleve watts dc 
seems to have good possibilities to me though. 

Using a combination regenerative single 
transistor in an oscillator-dipper-detector cir¬ 
cuit, I have pulled in and identified all five 
Massachusetts UHF TV stations between 500 
and 600 mhz from here in Peterborough, 
N.H., using just the tuned circuit on the bench 
as an antenna. For security, tune up and 
check the mixer circuit with just a dc meter 
(see Fig. 10), and even then watch out. In 
Melrose, Mass., the Malden TV station is 
about 3 to 4 miles away and would move a 


meter from a single diode on the bench! 
Don’t forget, those lads put out hundreds of 
kilowatts ERP. 

Connecting everything up, the meter went 
off scale as soon as I hit 432 mhz with Cl. 
Things got even better as the minibox cover 
was put on and the output went up a little. 
A high Q fully enclosed signal circuit is nice, 
because don’t forget, you’re going to follow 
it with a high gain if amplifier which will pull 
in signals of less than a microvolt. And these 
signals should be your new contact from ac¬ 
ross the state, not from the TV station in 
town. Those Bud Miniboxes are not perfect 
of course. Some more self-tapping screws 
around the edges will help to seal unwanted 
rf out and cut down on noise that can be 
caused by slight motion of an improperly 
sealed cover. 

With the dimensions given, 432 comes 
close to the middle of the dial. Don’t forget, 
we want to tune our whole band of 420 to 
450. After all it’s still ours! Yet! 

The six megacycle if output coil is next, 
and a painless method of getting this induc¬ 
tance right, which also serves to make up the 
if coils, is detailed next. (Skip this if you’re 
sure you know how already). There are sev¬ 
eral ways to do this but in any case the final 
result is “on the air” so we’ll start that way 
and arrive quicker. 

The 432 mixer 

There should be no problems here. We 
already have a good strap line circuit that 
tunes below 420 and over 450 mhz and fits 
in a small minibox, so all we need after that 
is an oscillator input, a good diode and diode 
by-pass for 432, a tuned circuit for the if 
output on six mhz, a diode bias resistor and 
capacitor, and an output coupling and jack. 
See how simple it is? 

Fig. 5 shows the schematic and Fig. 6 the 



Fig. 6. Dimensions, Mixer, 432 m.c. 
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LET DO WrKEY HELP SOL VE YOOR ANTENNA 
SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C. 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level to 1 KW use. 
The unit illustrated is equipped with a special high isolation connector (“G" type) at the normally closed or re¬ 
ceive position. This "G” connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, N, TNC„ 0 or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 



ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sa l es representative, or write direct to the factory. 


2260 INDUSTRIAL LANE • BROOMFIELD, COLORADO 80020 


TELEPHONE AREA CODE 303/466-7303 • P.O.BOX 348 


dimensions, which match the rf amplifier. 
With luck the oscillator will go into the same 
size box (it did) cud we will have three small 
matching boxes for the rf head. 

I have shown a jC lead (temporary) from 
the diode by-pass capacitor plate, C4 to J3, 
because this allow*- a fine check on the rf 
mixer section. A modulated 432 test oscil¬ 
lator is fed through a coax cable to the input 
jack and rf tuning and dc voltage out of the 
diode, with Minibox cover on and off. This 
is important because of oscillator harmonic 
mixing. This little devil has ruined many an 
otherwise fine home-brew project, so you’d 
better be aware of it. It shows up most, on 
six and two meters, when you start tuning up 
converters on the bench. That’s partly what 
all the thousand screen rooms throughout the 
USA are for! Your mixer is there on the 
bench, no shielding (yet) and FM, VHF TV, 
and UHF TV all come boiling in. You're 
probably using a high gain if, most likely 455 
khz. sharp, (doesn’t like FM!) and of course, 
what with many oscillator harmonics and 
many TV and FM stations, you’ve had it! 
Harmonic mixing has been used, and describ¬ 
ed in the good old RCA 1500 page “Bible” 
on how to build receivers. The many harmon¬ 
ics simply act like local oscillators on higher 



Fig. 7. Coil test set-up. 

frequencies to produce, at times, a tremen¬ 
dous set of nuisance signals. 

Fig. 7 (coil test set-up) shows how to do it 
in a real painless fashion. Connect your sig¬ 
nal generator (the $30 Lafayette job is fine) 
through an rf cable to L2, solder coil leads 
to test terminalsT1 and T2, connect a “diode 
plank” (Fig. 8-you must have one of those'.) 
a microammeter, and go. I found 35 turns of 
No. 34 enamel, on about 3/8” diameter coil 
form to do the trick, with an 8/32 threaded 
powdered iron slug inserted for tuning. With 
100 pf across the coil it tunes from 7.5 to 
4.5 mhz reaching the desired 6 mhz with the 
slug about half way in. You can have lots of 
fun checking coils, Q, and slugs this way but, 
get on with the 432’er! 
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Fig. 9 shows the mixer output circuit de¬ 
tails. with two small standoff terminals hold¬ 
ing the coil wires and C2. L3 is three turns 
of insulated No. 24 or 26 wound around the 
cold end of L2, and waxed in place with coil 
wax. Don’t forget, all these special compon¬ 
ents you may not have on hand may be ob¬ 
tained in kit form (see end of article). 



Fig. 9. Mixer output circuit details. 


Have just finished assembling the mixer 
output circuit in the minibox and it may be 
tough for older eyes and fingers. But if I can 
do it. you should be able to also: being 64 
myself right now. Of course. I’ve done this 
sort of work for many years (about 45!) and 
have two sets of eyeglasses, one about one 
and a half times magnification, the other a- 
bout two times, for those really tight little 
spots. 

Testing the mixer into a tuned //circuit 
without amplification is not an absolute ne¬ 
cessity but sure helps as a check on the mixer 
conversion efficiency and getting good tuning 
out of the output coil. When you have a 
high-powered if running with avc it is some¬ 
times hard to notice small differences in gain 
or selectivity, which can all add up, or down, 
together on those weak signals to come. With 
only a 6 mhz circuit and diode after the mix¬ 
er. you have to get everything right such as 
the r/input, the 432 megacycle tuned circuit, 
the diode, its bypass, the 6 mhz diode output 
coil, and its output coupling. Fig. 10 shows 
a test circuit good for this sort of work, with 
both dc and (//outputs. Simple as ABC, use¬ 
ful as a pocket in a shirt and yet you still have 
to build it or buy a grid-dipper. If you're 
really going in for home-brewing, you’ll need 
a whole slew of these covering all frequencies! 


F»C*I LI L2 

s*& (* >■ •, 





Fkj 10 Tuned diode detector with d.c and 

af 


When the mixer was set up, a local oscil¬ 
lator and a signal generator plugged in, the 
if plugged “out," conversion to 6 mhz was 
soon obtained through the diode, and all cir¬ 
cuits were peaked up. I also tried my big re¬ 
ceiver on it and picked up the crystal con¬ 
trolled signal generator from way out in the 
field, but the non-crystal controlled L.O. was 
of course too jumpy for this type of opera¬ 
tion. Check back in the first section for this 
item just in case you don’t remember about 
narrow-band receivers as if's for tunable local 
oscillators on UHF. 

RF local oscillator 

I could breeze through this at top speed, 
but always there are new listeners, (there'd 
better be!) so skip parts you already know. 
After completing the assembly and tune-up 
I’ve changed my opinion. Don’t skip it! With 
thoughts in mind of later ganging the three 
units (rf amplifier, mixer, and oscillator) this 
unit was made with the same baseboard, 
strap, and type M capacitor. Instead of the 
emitter being grounded as in the rf stage, the 
base is grounded putting it out of phase with 
the collector. This automatically makes it an 
oscillator except in certain extreme cases. 


5500 



See Fig. 11 (schematic) and Fig. 1 IB (dimen¬ 
sions). Among the things you want in a tun¬ 
able rf local oscillator are stability and free¬ 
dom from pulling, that is, as much as you can 
get...So. run a fair amount of power and de¬ 
couple as much as possible into the mixer. 
Above all, have a good oscillator. This one 
worked immediately and why not? Anyone 
can build an oscillator, can’t he? (Sometimes 
1 can’t myself. See later). I took two plates 
off the nine plate Johnson type “M” capaci¬ 
tor to put 432 in the middle of the dial, 
checked out the total emitter resistor needed, 
with an outboard pot., and that’s it. Hxcept, 
there were some nasty little spurious signals 
tuning faster than “regular” signals. These 


28 


73 MAGAZINE 






f—BUD MINISOX 


COPPER CLAD 


I 

3 7/8 


i 

i 



Li- 2 7/8*LONG 
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BASEBOARD- i/4* 


Fig. 11 B. Oscillator dimensions, 
little hitchhikers come in without an antenna 
too, which is real bad. Remembering the old 
days of a high grid leak (never mind what that 
was, just read on!) the base resistor was cut 
down a little, from 2,000 ohms to about 
1,800 ohms, and the spurious vanished. I 
later changed the cable and coupling to the 
mixer and put back the 2,000 ohm resistor. 
In case you get this type of spurious (there 
are others) that base resistor is the first place 
to check. 


The 6 mhz /'/amplifier 

There is nothing too special about this 
unit, other than considerations of bandwidth, 
image, gain, freedom from oscillation, repro- 
ducability (to allow any amateur to build 
one), why you can’t use a well-known if strip 
using455 khz for under $5, proper avc, good 
af out, 6 mhz output tap for a low-frequency 
converter and narrow-band if, and, last but 
by no means least, low cost. 

Going through the listed considerations in 
order we have: A) Bandwidth. I picked 6 
mhz for the if frequency, giving a bandwidth 
of some 200 khz. I did this mainly because 
of my fondness for the way my good old 
Gonset Three acted, but it works out about 
right. If the bandwidth was any less, you’d 
have to use crystal control, if it was much 
more you’d begin to lose signals in the in¬ 
creased noise of the if Of course, there are 
other ways to get bandwidth, like swamping 
resistors on the tuned circuits, etc., but this 
requires more stages for equal over-all gain. 
And, if you’re going to run a narrow-band if 
after this one, you will not need more stages 
but less, at 6 mhz. You can see right now 
that even a “simple” if can get involved. 
We’ll try and keep it short. 

B) Image. At 6 mhz the image is 12 mhz 
away, and with two tuned circuits of half 
inch copper it may be enough. (It was.) 


GOING MOBILE 
THIS SUMMER ? 

Before you buy, why not investi¬ 
gate the low, low price of the fin¬ 
est transceivers at Dymond Elec¬ 
tronics. 

Dymond Electronics keeps a com¬ 
plete inventory of all the major 
brands ready for immediate pre¬ 
paid shipment anywhere in the 
USA. 


Your trade is worth more at 
Dymonds. All inquiries answered 
promptly. 

In Stock for Immediate Delivery 

• Collins 

• Yaesu 

• Galaxy 

• Linear Systems 

• Swan 

• Clegg 

• Drake 

• Vibroplex 

t 

• Hammarlund 

• Hygain 

• Gonset 

• Mosley 

• Hallicrafters 

• Cush-Craft 

• BTI 

• Regency 

Ameco 

• Astatic 


F ELECTRONICS 

Allred G. Roach 
W6JUK 

515 BLACKSTONE 
FRESNO, CALIFORNIA 93701 

Operated by Hams for Hams 
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C) Gain. Three stages should carry us well 
into the noise region which is all the gain you 
need for this set. It did. D) Freedom from 
oscillation. Neutralization was not needed, 
but shielding was used. Small copper clad 
“walls” were installed close to the base lead 
of each stage, with a 3/8” hole for the base 
lead to go through, and this did the trick. 

E) Reproducibility. This is achieved by 
making up coils that are easy to copy, giving 
detailed descriptions of how to build and test 
them, and laying out all components for easy 
checking and changing if needed. 

F) You can’t use a narrow-band 455 khz 
if strip with this receiver because it uses a 
tuned oscillator from 426 to 456 mhz, which 
cannot be stable enough (and low cost as 
well) to convert UHF signals into a low fre¬ 
quency, 10 khz bandwidth if. Later on, if 
you use a crystal-controlled oscillator you 
can. Again, this rig is planned to be easy to 
build, flexible for change and improvement, 
to be used along with a simple MOPA trans¬ 
mitter, to have fun with, mobile, hand-car¬ 
ried, for work across town, and who knows 
how far when you get two of them running. 
It’s up to you if you add the crystal control, 
both in the receiver and in the transmitter. 
They will be described later. Don’t forget 
that with crystal control in the receiver you 
will have to tune something else! And, if 
that something is an ac operated communica¬ 
tion receiver, how are you going to carry it 
all around those mountain tops? Just a re¬ 
minder. 

G) AVC. This isn’t too hard but there is a 
combination which has to be just right, so 
that the base bias does not put the diode de¬ 
tector into the wrong dc condition. All sorts 
of additional circuits can be used but this is 
planned to be an easy rig. So just wire it up 
asshown.it works well and so does the S me¬ 
ter which can be a simple one milliamp meter 
shunted down a little to read the second 
stage emitter current at nearly full scale. It 
works backwards but who cares. You can 
peak up beam directions and rf stages with it 
fine. H) Good audio output. This is the 
easiest. Just use a good diode with the right 
value of resistor and capacitor, plus almost 
any of the little Lafayette af amplifiers. J) 
The 6 mhz output is even easier. Just a link 
around the last stage inductor out to a jack, 
to be used later (perhaps) with a second mix¬ 
er and narrow if. K) Low cost. If you already 
have a flock of VHF transistors that work at 
least at 6 mhz, some small coil forms and 
slugs, input and output connectors, a plank 


or two of copper-clad, a few capacitors and 
resistors, that’s it. It won’t cost you anything 
then, except maybe some of your days, and 
some cerebration. 

Building and testing as you go 

Fig. 12 shows the first if stage. It has lots 
of gain. With an antenna plugged into it, it 
pulls in London, etc., on the 6 mhz “short 
wave band.” You can use almost any coil 
form you want because six megs is not criti¬ 
cal but you must be sure it is tuned right. I 



Parts List 

LI = 2 pi, 20 turns each, no. 30, with 6/32 
threaded core. 

L2 = 3 turns wound on center of LI. 

N = neutralization not used. (Might be need¬ 
ed with other transistors.) 

found the gain of the first stage to be up near 
40 db with almost any of the good VHF tran¬ 
sistors like 2nl726 and so on. It showed no 
sign of needing neutralization as yet so that 
part of the circuit is put in as a dotted line. 
Coil forms can be fixed iron core with leads 
and a ceramic trimmer, which will take a lit¬ 
tle more space;commercially available ceram¬ 
ic forms with movable iron core; very low cost 
phenolic tubing which is supposed to thread 
itself when you insert the core (it doesn’t 
always do this too well so I tap them out 
first); or real microminiature ones. 

Fig. 13 shows the second stage which 
worked just as well and also showed no need 
for neutralizing. I’m beginning to get just a 
little suspicious of this! Too much of a good 
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thing. The base input circuit is from L2 in¬ 
stead of through a capacitor. Same collector 
coil and circuit as the first stage. 

For the third stage and diode see Fig. 14. 
Everything still going fine, with the collector 
coil having a larger secondary winding to the 
diode with ten turns instead of only three for 
a base input. The number of turns on this 
winding which feeds the diode detector and 
avc even though not critical, should be adjus¬ 
ted for best avc action and audio output. As 
mentioned before, you can play around with 
all kinds of separate avc diodes, avc ampli¬ 
fiers, S meter stages, etc., but let’s try and 
keep this rig as straightforward as possible. 
With a two pi winding, tuned with a 6/32 
threaded iron core and about 100 pf capaci¬ 
tor, as shown in Fig. 14, it works fine. 



Fig. 14. Third stage, if, 6 m.c. 


AVC 

Pay attention to this item. Several little 
rules to watch. Do not put avc on the last if 
stage. Let it run full gain into the diode to 
give plenty of avc voltage. Choose a proper 
balance between the diode resistor R6, the 
avc line series resistor R6, and the bias volt¬ 
age resistor R7. If you put too much dc volt¬ 
age on the diode through the avc line the af 
will be distorted on low signals. If you put 
too much R (R6) in series with the avc line 
you won’t get enough avc action. You could 
put a lot more avc action into the circuit like 
they do in car radios, with avc on the rf, the 
mixer, and almost everywhere, in order to 
help matters when you drive past those 
crowds of AM towers on the New Jersey 
flats, but you don’t need that here. 

With all the above details you should have 
a good if strip by now. 

AF 

This will be real short. Lafayette has a 
selection of transistor af amplifiers which 
work fine. You can get up to three watts, 
which is better for mobile work if you have 
that in mind. Get several because you’ll need 
another one for the modulator, unless you 


Great 

VJI IWNRCI 

500-Watt 

5-Bander 



You can't buy a more potent package than the 
new NRCI NCX-500 transceiver. This versatile 
5-bander is packed with the performance extras 
that give you the sharpest signal on the band, 
plus an enviable collection of QSL's. Check it out! 

• 500-Watt PEP input on SSB, grid-block keying 
on CW and compatible AM operation. 

• Receive vernier, with tuning range greater 
than ± 3kHz. 

• Rugged heavy-duty 6LQ6’s. 

• Crystal-controlled pre-mixing with single VFO 
for effective frequency stability, plus identical 
calibration rate on all bands. 

• Crystal lattice filter for high sideband suppres¬ 
sion on transmit, and rejection of adjacent- 
channel QRM on receive . . . plus solid-state 
balanced modulator for "set-and-forget” carrier 
suppression. 

• Universal mobile mount included. 

AC-500 power supply available. Great things are 
happening at NRCI. 

AMATEUR NET PRICE: $425.00 


For complete details and specifications, write: 

NATION AL RADIO COMPANY, INC. 

liNtfC*! ^ Washington St, Melrose, Mass, 022 76 
/fVfTWf Telephone: (617) 662 7700 TWX: 617665-5032 


International Marketing through: 

Ad. Auriema, Inc, 85 Broad Street, New York, New York 


© 1969, National Radio Company, Inc, 


IUNF 1969 


31 




want to do a lot of switching between micro¬ 
phone and speaker, etc. You can even get 
three, one for the modulation checker when 
tuning up the transmitter. Once you use this 
trick, with a diode and padded earphones, 
plenty of a/gain to keep your voice from get¬ 
ting to your ears through the air you’ll never 
be without it. You can hear every bit of 
hum, distortion, etc. that can creep in, and, 
if everything is correct, your own voice com¬ 
ing to you through the mic, transmitter, and 
antenna just as it sounds to the lad on the 
other end of the QSO. With the exception 
of unwanted FM, if any. That is another 
story. 

Assembly 

When you finish these receiver units you 
will have the receiver half of a nice portable 
rig. I have found a simple carrying rack of 
plywood, with as many shelves as you need, 
and a dowel handle on top, sprayed with al¬ 
uminum paint, to be very useful. The recei¬ 
ver is really very simple, just a standard super- 
het. It helps though to know you can plug in 
a crystal controlled oscillator chain and nar¬ 
row band if check the mixer without the 
rf stage, build more rf stages and add or sub¬ 
stitute them as desired. 

Leave shelf room for a modulator, trans¬ 
mitter, and possibly “high power” addition. 
Two watts? Five watts? Who knows what 
the future, along with a little more hard work 
(and $) on your part, will bring you? Mount 
the speaker in a little box, removable, so you 
can place it off the rack. Audio feedback gets 
to the tuner through the rack itself. Or you 
could use foam rubber mounting to handle 
that matter. 

Final tune up 

This can be troublesome. It was here. 
Quite a few cables to make up, but worth it 
in flexibility. 1) Antenna to rf. 2) rf to mix¬ 
er. 3) Oscillator to mixer. 4) Mixer to if 
5) Mixer to af I put two lantern batteries 
on the bottom shelf for a total of twelve volts, 
with the af amplifier in front; the if on the 
next shelf, and the rf head on the top shelf. 
A new and taller rack will be made up for the 
transmitter units later. 

Checking back through the circuits you 
will notice cable matching input capacitors 
going to almost every base. Some judicious 
testing of cable lengths can help, because, un¬ 
less you have a slotted line and do a real pro¬ 
fessional job on the SWR like when someone 
else is paying you for those extra days, be 
happy with a few standing waves. 


A simple test signal unit with two tripler 
stages from a 48 mhz crystal, to 144 and then 
to 432, was used as a test oscillator with a 
nine volt transistor battery, a dipole, and a 
modulator, and placed about 100 feet away. 
Works fine but sure swamps the S meter. 
Then came a little glop of trouble. After all 
my warnings about frequency checking on 
multiplier frequencies, it happened to me 
right on my own bench. I tuned up the com¬ 
plete receiver, found the test signal generator 
on the dial, and proceeded to test the rf mix¬ 
er, and oscillator stages, using the full gain 
of the if. Nothing worked right, and no won¬ 
der, I had inadvertently tuned in one of the 
higher harmonics of the test oscillator over 
500 mhz, right alongside of one of the Massa¬ 
chusetts UHF TV stations, and then, to make 
matters really sticky I had, also by mistake, 
peaked up the test oscillator near 525 mhz 
too! 

On checking with an old but calibrated 
coax mixer, everything seemed to be over 
500 megs. Which it was! Just part of the 
game of course, so, as I keep saying, check 
that frequency. 

As soon as everything was put back near 
432 the new job showed up as having real 
pulling in power. The rf and mixer peak up 
nicely, and the oscillator is quite stable. 

With the front end as described in the text 
and figures, it is quite easy to get too much 
oscillator voltage into the mixer. Oscillator 
harmonics will then show up as CW signals, 
but tuning much faster on the dial, because 
when you move a megacycle at 432 the har¬ 
monic may move two or three. Reducing 
coupling into the mixer by either the capaci¬ 
tor or the oscillator link, or both, cures this. 
You don’t need that much signal for a local 
oscillator. 

Listening in a little 

If you hear a strange humming noise, 
going up and down in volume, tuning very 
broadly, near 420, and again maybe near 500 
mhz, shut off the rig, go outside the house, 
and listen for a big plane. It’s one of those 
altimeters! 

This was just an indoor antenna test be¬ 
fore putting up the big beam outside. Also 
heard were the Mass. TV station on 425 
mhz and a very loud pulse signal on about 
430. It will be very interesting to see just 
how far two rigs like this will be able to 
maintain QSO’s. 

All I need now is that matching transmit¬ 
ter. 

...K1CLL 
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6-Meter FET Converter 



Recently there have been a number of 
interesting articles in the various amateur 
radio magazines describing the Field Effect 
Transistor (FET). The purpose of this article 
is to describe a simple and practical FET 6 
meter converter. As you may know, the FET 
combines some of the best features of the 
vacuum tube and transistor and is rapidly 
being used in many new electronic circuits. 
FET’s are divided into two main groups: the 
junction FET and the insulated gate FET. 
New terminology has been introduced to 
designate the FET terminal connections. 
They are the Source (cathode), Drain (plate) 
and the Gate (grid). The junction FET was 
selected for this converter to simplify the 
construction. This is possible as the Source 
and Drain are interchangeable in the JFET. 
The determination of which element is the 
Source or Drain depends upon the applied 
voltage. 

The schematic of the converter is shown 
in Fig. 1. Three Texas Instrument TIS-34 
FET transistors are used. These transistors 
are available for a SI.10. T1 is the rf 
amplifier, T2 is the mixer and T3 is the 
crystal oscillator. Note the similarity to a 
vacuum tube circuit with the Gate (grid) and 
Source (cathode) resistors and the Drain 
(plate) connected to the tuned circuit. No 
fancy biasing circuits are required. Although 
a standard transistor can be used in the 
oscillator circuit the simplicity of the FET 


William Deane, W6RET 
8831 Sovereign Road 
San Diego, California 92123 


oscillator is unique. The 50 MHz incoming 
signal is mixed with the 36 MHz signal from 
the crystal oscillator resulting in a 14 MHz 
output signal. In the crystal controlled type 
converter the receiver acts as a variable if. If 
used with the Collins “S” Line, for example, 
you will be able to cover 50 to 50.4 MHz of 
the 6 meter band by tuning the receiver 
from 14 to 14.4 MHz. If you have a general 
coverage receiver you can tune the entire 6 
meter band. 



Bottom view of the converter shows the an¬ 
tenna coils LI and L2 at the top of the pho¬ 
tograph, with L3 in the center and L4 and L5 
output coil at the bottom. 

The photographs show the general layout 
and construction technique used. The con¬ 
verter is constructed on a 3X5% inch 
printed circuit board. If you have not had 
experience with printed circuit boards this 
will offer you an opportunity to try your 
hand. Small inexpensive kits for etching 
copper circuit boards are available at most 
radio stores and mail order electronic firms. 
The actual process is not too difficult for the 
average ham. Fig. 2 is the layout of the 
board. Slight deviations or other arrange- 
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Fig, 1. Schematic of the 6 meter FET converter. 


Coil Data 

LI - 10T #2BEC CW * 4 ” tuned form tap at 
2T. 

L2 - Same as LI tap at 4T. 

L3 - 8T #28 CW-tap at 4T 14 ” form. 

L4 - 16T #28 CW Va” form. 

L5 - 40T #28 CW 5/16” form. 

L6 - 2T small hookup wire. 


180 220* 5.6 K I5UUF 



ALL RESISTORS NOT MARKED ARE 330 OHMS 
ALL CAPACITORS NOT MARKED ARE 0 001 UF 


RF OUT 

-F12V 


GRD 


Fig. 2. Layout of PC Board. 


ments can be made. I find it best to draw the 
layout on the copper side of the board in 
pencil and then fill in those portions of the 
circuit board to be retained with the resist 
paint supplied in the kit. Actually any type 
of model airplane paint works quite satis¬ 
factorily. The pc board is next placed in a 
small plastic or glass container and covered 
with the etching solution. (Not used in all 
kits.) The etching process takes 20 to 30 min¬ 
utes, during which time the solution should be 
agitated by rocking the plastic container 
back and forth. When the etching process is 


completed the board is washed with water. 

Following the etching process the resist 
paint may be removed with lacquer thinner 
or carefully scraped from the board. After 
the paint is removed, the board should be 
cleaned with steel wool or fine sandpaper. 
After the board is cleaned the resistors and 
condensers can be mounted as indicated in 
Fig. 2. The transistors, crystal socket and 
coils are then mounted. As mentioned pre¬ 
viously, the Drain and Source are inter¬ 
changeable so you don’t have to worry how 
the transistors are installed as long as the 
Gate is connected to the proper terminal. 
The transistors require a supply of 12 volts 
dc. This can be obtained from a small 
battery pack or a standard 12 volt power 
supply. The unit requires 18 mA. If inter¬ 
mittent use is contemplated the battery pack 
will be satisfactory, but if you plan to have 
the unit on for long periods of time, a 
standard power supply is suggested. The unit 
is mounted in a small chassis box 
6 1/4x3 1/2 x 2 1/8. 

With the unit connected to the receiver, 
antenna and power supply, the coils can be 
adjusted for maximum noise in the receiver. 
This should allow the reception of signals 
and the coils can be peaked on the receiver 
“S” meter. In some areas channel 2 may 
cause some interference. If this is a problem 
in your area, a tuned circuit consisting of a 
45pF trimmer and 5 turn coil % inch in 
diameter can be installed between the rf 
input and the antenna jack to trap out the 
channel 2 signal. My thanks to Don Bidwell, 
for his photographs of the converter. 

...W6RET 
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Robert L. GrenelL, ex W8RHR 
3926 Beech Street 
Cincinnati, Ohio 45227 


Compleat A VC 


If it’s worth and hour and a half of 
eiyoyable labor and $5.00 worth of new 
parts to make a dramatic improvement in 
your receiver, heat up the soldering iron, 
pull off the cabinet and get to work! 

One of my failings as a homebrewer is my 
tendency to modify and reuild my projects 
in occasionally successful efforts to improve 
their performance. The pursuit of excel¬ 
lence, and all that, you know. As a conse¬ 
quence, very few of my projects are ever 
totally completed. Take the avc circuit I 
described in conjunction with a product 
detector in a previous article. It was simple 
and worked beautifully . . . permitted over¬ 
load only on the strongest local signals. But 
after a few weeks, I had to admit that the 
output of my 75A2 fluctuated just a little 
bit too much for really comfortable recep¬ 
tion. The only answer was dc amplification 
of the avc voltage, a feature which was 
originally included in the receiver, but which 
I removed in developing the audio-derived 



Fig. 1. Values shown in parentheses are to 
be used when deriving control voltage from 
the last if stage. "See text. 


avc circuitry. I did not feel that the original 
circuit was very effective, or I’d never have 
removed it, so rather than replace it and try 
to improve it, I decided to start from 
scratch. 

The result is the circuit shown in Fig. 1. 
It features dc amplification, voltage delay, 
fast attack and slow decay, and handles a 
wider dynamic range of signals than you’ll 
find on the air. Detector overload is eli¬ 
minated altogether. I have shown the whole 
avc system for a good reason: It is, in the 
strictest sense of the word, a system. Its 
performance and specifications depend on 
the proper relationships among all the com¬ 
ponents. If you build up the dc amplifier 
and try to stick it on your avc line, results 
may not be satisfactory. So if you’re going 
to do it, go the route, or not at all. 

I tried this circuit deriving control voltage 
from both audio and if signals with about 
equal success. Should you decide on the 
latter, it will be desirable to reduce the 
values of the input and filter capacitors as 
shown in Fig. 1 for optimum performance. 
Also, it is more effective to take the signal 
from the primary of the last if transformer 
than from the secondary. 

I chose a 6T8 for the convenience of 
having all the necessary elements in one 
package, thus eliminating several tie points 
and terminal strips. Depending on the physi¬ 
cal set up of your receiver, you may wish to 
use a 6AV6 or 6AT6 with a silicon diode for 
the “hang” gate. Perhaps you can use half of 
a 12AX7 or other high-mu triode with 
germanium diodes for the avc detector and 
attack gate. Another important factor is the 
availability of proper B+ and negative bias 
voltages. The value of the cathode load 
resistor can be changed to accomodate dif¬ 
ferent voltages, but B+ should not be less 
than 180 volts, and the bias should be -50 
volts or better if you want to take full 
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advantage of this system’s capabilities. If 
your voltages are radically different, the 
value of the cathode resistor should be 
varied to achieve the best compromise be¬ 
tween satisfactory voltage delay and effec¬ 
tive avc action. The purpose of the voltage 
delay is, of course, to prevent avc action on 
weak signals, permitting maximum sensiti¬ 
vity until a certain signal level is reached. 

The operation of the circuit is quite 
simple. On weak signals, the rectified signal 
voltage is not great enough to overcome the 
positive voltage in the grid circuit, so no avc 
voltage is developed. When the rectified 
signal voltage exceeds the positive voltage, 
the triode is biased in the direction of 
cut-off, the cathode goes negative in propor¬ 
tion to the signal strength, the attack gate is 
forward biased, and a proportional degree of 
the negative bias is applied to the avc line 
through the “hang” gate. Should the rec¬ 
tified signal voltage be great enough (as 
when operating full break-in), the triode will 
cut off, and full bias voltage will be applied 
to the avc line, muting the receiver. 

An additional form of delay is introduced 
by the voltage divider through which the avc 
voltage is applied to the rf stage. This keeps 
the sensitivity of the rf stage high enough to 
preserve a satisfactory signal-to-noise ratio 
on moderately weak signals which activate 
the avc but need some “help”. This is not a 
technique to correct a design flaw, but 
rather allows the avc to act early enough to 
maintain satisfactory control over the out¬ 
put level without masking the signals in 
noise. Of course, as has been pointed out, on 
weak signals, no avc voltage is applied at all. 

The divider sets the decay time constants 
of the system. As it is shown in Fig. 1, decay 
times of 140 milliseconds, 500 milliseconds, 
and 1 second are provided in the Fast, 
Medium and Slow positions respectively. 
Attack time is less than 75 milliseconds in 
any position. 

RF gain control is achieved by biasing the 
avc line through a silicon diode, which 
prevents further loading of the line. The 
diode is reverse biased until the negative 
voltage applied through the rf gain control 
exceeds the avc voltage, so the control has 
no effect until that point. Beyond that 
point, the avc is inoperative unless an ex¬ 
tremely strong signal would cause the avc 
voltage to exceed the rf gain bias. This 
would, or course, reverse bias the diode 
again, permitting the avc to take control. 
This method of control offers some inter- 


Listen for the hundreds of 
Lk-2000 linears now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1.00 for 
technical and instruction 
manual. 


9P0WERFUL 
* LINEARS 

Built to Operate 
Dependably With 
Plenty of Reserve 


Dependable Operation 

• Rugged Eimac 3-1000Z 

• Instant Transmit • ALC 

• Fast Band Switching 

• Easy Load and Tune 

• Real Signal Impact 

BTI LK-2000 ... For 

maximum legal amateur 
input . . . SSB, CW, RTTY. 
Price .... $79500 

BTI LK-2000HD ... 

For heavy duty applica¬ 
tions such as MARS, high 
power RTTY and SSB. 
Price .... $89500 


BTI AMATEUR DIVISION 

Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 



esting possibilities. Turning the avc switch to 
the off position bypasses the diode, loading 
the avc line heavily enough that the avc 
voltage is “killed”. After you’ve used this 
system for a while, you’ll probably find that 
you never have occasion to use the rf gain 
control at all. I guarantee, this is one avc 
that will be left on. 

The superiority of this system is evident. 
As installed in my 75A2, it holds the output 
within 6 db on all signals, and I have yet to 
encounter any signal strong enough to over¬ 
load either the AM detector or the product 
detector. Because of the delay, weak signal 
work on 6 meters is greatly facilitated. 
Signal levels which previously would not 
yield copy now give Q-5 copy, in many 
cases. 

One final word ... a high noise level can 
render the delay function of the system 
completely ineffective. However, the great 
benefits of amplified avc action are no 
disturbed. A good if noise blanker will make 
it possible to derive the full benefit of this 
avc system, and you should definitely con¬ 
sider adding this feature to your receiver. 
I’m presently developing a simple blanker, 
and when it’s finished, 73 will be the first to 
know. . . . W8RHR 
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Leaky Lines 

There’s been a great deal of favorable comment 
about a newly formed net on 7255, called LCARS 
{East Coast Amateur Radio Service.) Evidently 
patterned after MWARS and WCARS. its prime 
purpose is to assist mobiles with traffic and weather 
information, run phone patches and so forth. I've 
sat in about a dozen times, and can report that for 
a new net it's doing a first class job. Membership 
is being formed up, with current rolls up to about 
350 members, and they print a monitor which 
will be sent to all members, l or information about 
joining. I suggest you listen, or better still, check in. 
This net looks like a winner, and I believe it will be 
around a long time. It starts around 6:30 A.M.. 
1ST. daily and goes till unconscious, as the saying 

goes. flow about joining in on the action? 

* 

They had a really great turnout at the Harrison 
Sideband shindig, at the Statler-Hilton in New York. 

I saw lots of old buddies, and had a swell time, just 
roaming around. I gave them a start; they didn’t 
expect me to walk in with a growth of chin whis¬ 
kers. I sure got the horse laugh from a few of them, 
but that’s okay. My beautiful Penny said she likes 

it. and that’s good enough for me. 

* 

I missed the North Jersey DX Association’s an¬ 
nual round-up. 1 had a prior engagement, unfor¬ 
tunately. I was sorry to miss it, as its always a ball 
being there. Next year I’ll make sure to keep the 
date clear 

% 

No doubt, by this time, you are all aware that 
our peerless and redoubtable editor, Kayla, W2EMV, 
is getting hitched to Doc Hale, K4MWS, and is leav¬ 
ing the magazine for a life of connubial bliss down 
in sunny 1 lorida, the Land of the Laughing Dollar. 
After 22 months of Dublin, New Hampshire’s ub¬ 
iquitous snowstorms, she is indubitably looking for¬ 
ward to the warmth of the tropics, and a life of soft 
ease, under the palm trees. I predict, however, that 
she won’t forsake her Smith-Corona for long, and 
will be re-appearing in print from time to time. 
Congratulations, Doc. and much joy and happiness 
to you both. Kavla. 

* 

I’m soon going to be trying to work the repeat¬ 
ers on 2 meters, with a little NBLM rig. through 
the kindness of Chuck Bell. K3HHP. 1 don’t know 
how much of this activity goes on up this way, but 
in some areas they're having a whale of a time with 
it. I should think that our hf bands will profit 
greatly with the burgeoning opportunities afforded 
by these vhf repeaters. A lot of qrm will disappear, 
and that’s all to the good. I think that somebody 
with experience in the repeater field should write a 

piece about it. What say, somebody? 

* 

I've been carrying on a campaign, with the tacit 
approval and blessings of many others, to stop the 
idiotic use of meaningless drivel on the air. 

When someone asks for my handle. I usually 
answer. “The handle is broken off; my name is 
Dave." I never, but never, say qth. Queen Roger 
Nancy. II..I... or even 73. Why use all this CW par¬ 
lance when we have a perfectly usable language 
with which to express ourselves? Boring and trite 
at best, it gets to be moronic when poor band cond¬ 
itions do not necessitate its use. 

By far. though, my pet peeve is the nauseating 
use of the royal or editorial first person plural. 
When a guy says, "we” or “us” in place of ”1” or 


"me.” I always ask him if he is a Siamese Twin. or 
if he has two heads. This practice sickens me. By 
the way. we all know what a linear amplifier is. 
but w'ould someone please tell me: w hat’s a linear? 

Here’s a commonly heard stupidity. A net is in 
session, passing traffic. Or perhaps it’s a round 
table, just chewing the rag. All of a sudden, out of 
the clear blue sky, without so much as a "By your 
leave,” someone interrupts the proceedings with an 
urgent sounding, “Break, break, break, break.” At 
this point, of course, realizing that something imp¬ 
erative in the voice of the breaker commands im¬ 
mediate recognition; perhaps a catastrophe of un¬ 
thinkable proportions has occurred, the NCS. or one 
of the rag chewers calls in the station. 

I must add an editorial aside at this point. 
Fellows who wouldn’t dream of sitting down at 
your table in a restaurant, or getting into your auto¬ 
mobile uninvited, have no hesitancy about rudely 
interposing their unwelcome presence into a pri¬ 
vate conversation on the air. Just plain rude, that’s 
all. 

Well, anyway, the station is called in, since the 
occupants of the frequency are eager to render as¬ 
sistance to the emergency breaker. The following 
transmission, incredible though it may be, is what 
they hear. 

“l ine business. Old Man. The handle here is 
lgnatz....Ignatz....Idiot, garbage, nosebleed, alimon- 
y. termite, zilch....Ignatz. Our qth here is Split Lip, 
Calichussetts. We just put a doo-hickey on our 
frammis here, by golly, and we wonder if you could 
give us a signal and audio report. By the way, Old 
Man. by golly, the rig here is a Duck, and the old 
hearing aid is a'Goose. The sky wire is a double¬ 
whammy super Mark seven quadrical cube pointing 
in your general direction. Northeast by Southwest. 
Our linear is a Swinette, in grounded grid, with a 
dixie-cup readout. It’s been doing a fine-business 
job for us, by golly. So whatsay. Old Man, how 
copy, H...I...break, break. Ooooooonhhhhh-ver!” 

Well, what are you going to say to a jerk like 
that? I mean to guys like those? I mean...oh, the 
hell with it. He had more we’s than a men’s room. 
All that was missing was, “That’s a big ten-four!” 

Wait tili 1 get to the guys who give you this: 
“Sec ya down the old electric light bill." And the 
big mouths who say, “From the beautiful snow¬ 
capped, sun drenched hills overlooking the peaceful 
valley of the Fugahwi Mountains, this is the voice 
of Penwiper. Pennsyltueky, saying, the very best of 
seventy-threes, seventy-sixes and eighty-eights, Old 
Man. May the bluebird of happiness light on your 
windowsill every morning, and may the old master 
brass pounder in the sky take a liking to you; and 
till we meet again, aloha, au revoir, auf wiedersehen, 
hasta la vista, and a rividerci. Old Man. Dit...Dit...” 
Oh. brother! 

I wish that stations would refrain from calling 
DX stations on their own transmitting frequency. 
Lately, despite repeated entreaties to listen five or 
ten up. some guys insist on clobbering the DX in 
this fashion. It makes things rough for everybody, 
and certainly doesn’t do the offender any good ei¬ 
ther. The best procedure is to listen to the DX op¬ 
erator, and follow his instructions, whatever they 
may be. 

By the way, it is not legal to go down into the 
foreign portion to explain to another foreign ham 
that he is interfering and should change frequency, 
for when we do this, we are merely compounding 
the problem by adding to the interference. Plus 
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that, it’s an open invitation to the I CC for a nice 
little pink slip. 

There's been some discussion of late about 
broadbanding 75/80 meter dipoles. Quite a few 
lads and lasses like to work both the phone and CW 
segments, but have neither the space nor the inclin¬ 
ation to put up two wires, nor do they desire the 
addition of a matchbox or L network, or other type 
impedance-adjusting device. 

The Collins people once had an interesting con¬ 
figuration in one of their manuals. I believe it has 
been called a fan dipole. An extra length of conduc¬ 
tor is soldered in at each side right at the feed 
points, then fanned out in a horizontal plane. The 
spacing at the ends is anywhere between five and 
twelve feet, depending upon available space. The 
resonant point is somewhat lower, so that the en¬ 
tire antenna must be shortened for a given frequen¬ 
cy. This is. for all practical purposes, a section of a 
discone. I’m told that it effectively broadbands the 
dipole so that the entire 500 khz of the band may 
used, with pretty flat vwsr. Worth a try? I think 
so too. 

I can’t recall anything which has given me great¬ 
er pleasure than the letters in April’s QST. in re¬ 
sponse to the February editorial. For a long time 
it has been evident that hams are a heekuva lot 
smarter than some folks think. They are very much 
more aware of things than they are credited for, and 
their knowledge is not restricted to radio and elec¬ 
tronics. They resent, rightfully, any efforts to limit 
their freedoms, just as any other citizen would. 
Especially resented is any idea that somebody else, 
because he holds some title or office, is fitted to 
decide such limits. Americans, by tradition, have 
respect for high office, but this does not mean that 
they automatically respect men who hold such of¬ 
fice. They do not regard officials with any parti¬ 
cular reverence. This very Republic was founded 
in the crucible of irreverence for autocratic author¬ 
itarianism, as exemplified by the British Crown, and 
it goes against our grain to accept with bland doc¬ 
ility any type of dictatorial censorship against the 
free expression of opinion. In fact, in America, one 
of our most important traditions is the right to ex¬ 
press unpopular opinions. And the degree of free¬ 
dom which we enjoy, unique in all the world, is 
gauged precisely by the right of the individual to 
stand alone in an unpopular opinion, though he 
were opposed by all the rest of us. We regard that 
right as something sacred. 

The letters which were printed, (and I can only 
gather by the huge proportion against the editorial, 
that there were very few letters for it,) clearly 
showed a high degree of understanding, were arti¬ 
culate and to the point. There is no question that 
hams are well-informed, involved persons, deter¬ 
mined to safeguard their rights and Constitutional 
privileges against any incursion, whether from out¬ 
side or within our own group. They understand the 
bankruptcy of the vigilantism proposed by the edi¬ 
torial. They recognize the folly of committing sui¬ 
cide to keep from being killed. 

It is very clear that very few hams are about to 
accept a “Big Brother’’ with a proposal for self- 
appointed thought police, no matter how sacro¬ 
sanct his position or office. Those letters in QST 
express more honest-to-goodness Americanism than 
a dozen civics text books. Makes me feel proud, 
when I realize the intellectual capacity of my col¬ 
leagues in Amateur Radio. 

Dave Mann, K2AGZ 
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Field Day Fever 


Alan Shawsmith, VK4SS 
35 Wihynot Street 
West End, Brisbane 
Queens, Australia 


Man, was I in double trouble. It was a 
long week-end. The kids were away with 
their grandparents at the beach. In an early 
morning, clear and mild, the YF and I were 
at breakfast on the sun porch. All should 
have been serene and happy. But, not so. 

I had disgraced myself the night before, 
but that was not the end of it. I had made 
away from home plans without telling my 
OG. We all know what that means, particu¬ 
larly as she was planning a party and had been 
slaving these past two days to bring the house 
to its best. 

Jadedly, I knocked the top off a boiled 
egg. My spirit seemed about the same as its 
contents; weak and soft. 

I gazed across the table at the Nephritete- 
like head of my beloved and wondered at my 
devotion all these years. The shiny black 
hair tumbled as she bent over the morning 
paper, reading me the headlines. 

“Drug running now big business off the 
East Australian coast. Racketeers continue 
to elude patrols.” 

“Do you think they use radio?” she asked. 

“Who?” 

“The dope smugglers.” 

“Yes, almost surely.” 

But my mind was on the week-end plans. 
How could I manage to tell her, especially af¬ 
ter last night? I finished the egg, toast and 
coffee and felt a little more virile. 

Every married male might be the man 
around the house, but the subtle master is 
the mistress of it. In my case, should I threa¬ 
ten to step out of line, I was given the “ego 
boosting” treatment. A sort of confidence 
trick it is really. With a meaningful look 
from the XYL’s gypsy-like eyes, I am remin¬ 
ded every so often that I am a gentleman. 
How could I ever be unethical. Thus my will 
is imprisoned and conduct assured. 

But this morning the male was about to 
roar. I was going away for the week-end, be¬ 
cause arrangements had been made, even if 
they were concluded through a slightly ineb¬ 


riated haze, the night before. 

“Honey,” I said in a voice that was meant 
to be quietly final, but in effect came out 
weak and pathetic. 

“Forget about the party tonight. I want 
to take you away for the next few days.” 

There was no immediate reply. Then she 
raised her head and looked past me into the 
kitchen. 

“What are you going to do about thoseV 

“Ah yes, those." Oh my shame, I must ex¬ 
plain. 

Last night, leaving the pub after my quota 
of a quick two, I ran into Harry Watermaine. 
Field Day fever possessed him. (Actually I 
had forgotten about the event.) 

“Say,” he enthused. “I know of a DX 
Utopia. The perfect QTH. Optimum angle 
of radiation and everything is S9 plus. I’m 
taking the car and caravan. You must come.” 

Each succeeding beer made the idea seem 
rosier. It was late at night before the final 
details were settled and I could hardly wait. 

Unsteadily creeping up the front porch 
steps, I knocked over a milk bottle. End 
over end, it went shattering the quiet. 

“Shh, shh,” I hissed, “You’ll wake the 
YF.” 

“Where the heck is the door key.” Why 
does a man need so many pockets. Top and 
bottom, back and front, inside and out. Ev¬ 
entually, it was located but a lot of 10 and 
20 cent pieces were spilled in the fumbling 
process. “Never mind, I’ll retrieve all in the 
morning.” 

I awoke with the expected. Headache and 
heartburn and my excesses demanded I rise 
immediately. Foggily the loose change on 
the porch came to mind. Unsteadily I opened 
the door and stepped back in amazement. 
The silver money was gone but in lieu, stacked 
phlanx-like, were 27 bottles of milk. Sur¬ 
prise quickly gave way to irritable temper. 
“A smart-alec milkman,” I mused. What a 
cheap piece of petty capitalistic exploitation. 
Then through my misty hangover the ridicu- 
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lous began to dawn. Tottering back to bed I 
burst into a loud guffaw of laughter. 

Sleepily, the YF opened her eyes and re¬ 
garded my mirth suspiciously. 

“Sweetheart, is there any rum in the 
fridge?” 

“No. Why, haven’t you finished yet?” 

“Ha, ha, ha. Where’s the cat?” This 
brought her bolt upright. 

“How should I know. Are you all right? 
What’s so funny?” 

“Like a bath in cow’s juice?” 

Disbelief crowded into the half-awake 
face. 

“You’re nuts—or in the DT’s,” she said. 

“Aw, fair go kid. I’m okay. That smart 
Charley of a milkman just sold me 27 bottles 
of milk.” 

This was too much for my Helen. She fell 
back and pulled the bedclothes up over her 
ears. 

“Go and have a cold shower—and shut 
up,” came the muffled voice. 

***** 

So, now I suggested we put all those bot¬ 
tles in the freezer until our return. “From 
where—and with whom?” The YF challenged 
coldly. 

Remembering her planned party, I pre¬ 
pared myself for the ego build-up bit. 

“Up to the Lost World country. It’s AR 
Field Day tomorrow. Monty Watermaine 
is taking his gear-and us.” 

“NO.” 

“Aw gee. Honey,” I pleaded. “Field Day 
only comes once a year. We can hold a bar¬ 
becue anytime.” 

“The party’s off. When you didn’t come 
home last night, I rang no one. A trip to the 
mountains is okay—but not with ‘Gusher’.” 
(This is Monty’s nickname. Aptly tagged be¬ 
cause his effacious manner irrates most of his 
friends.) 

“No,” she insisted. “Not with that arty 
eccentric. Besides you only want me along 
as a char. While you two drool over the rig, 
I’m the one to attend your creature com¬ 
forts—or act as a rigger on the sky hook.” 

She banged the newspaper on the table in 
one of those small transitory piques, I had 
come to know so well. 

“Look my Sweet,” I implored again. “This 
is a chance too good to miss. Monty has 
found a DX Eldorado. You know, a place 
where reception is super dooper. All sigs S9 
plus.” 

“Why Gush-and how did he locate it?” 

“Oh well, he paints you know and seeks 


out virgin country for his landscapes. Some¬ 
times he takes a radio along.” 

“Rings phoney.” 

At that moment, there was a mounting 
roar from outside. 

“Oh that’ll be the pantechnicon for the 
Hunter’s. They’re moving you know. One 
more TV griper off your back, eh? I must 
wish them good-bye.” 

I let the barb pass and stared miserably at 
the vibrating dishes. The milk bottles tinkled 
in sympathy. My heart rose in my throat and 
what courage I have trickled into my slippers. 

She was back in a second; wide-eyed. 

“Hey, it’s Gusher and he’s towing a rail¬ 
way carriage.” 

“It’s his caravan,” I said feebly. 

“Where did he buy it—from a circus or the 
Government?” 

“No, it’s homebrew.” 

“It’s like a tired daschund. Sags in the mid¬ 
dle. Who painted it?” 

“He did.” 

“Why so monstrous?” 

“He uses it for his art besides AR. Has 
a piano in it too. He plays you know.” 

“A black square Buick and a tangerine and 
mauve caravan. Ye Gods.” 

“...and the interior is psychedellic,” I snap¬ 
ped irritably. 

“How could I drive away from here in 
that?” 

“Shame. Where’s your integrity?” It was 
my turn now. 

“Monty,” I called from the door, “won’t 
be long.” 

In the bedroom the YF was camouflaging 
herself behind dark sunglasses and a large ban¬ 
dana. 

“I can see,” she said, “that if I care for 
your safety, I have no choice other than to 
come along and protect a couple of fools from 
themselves.” 

I sighed deeply. 

***** 

It is best to draw a veil over the trip to the 
mountains. We eventually made it, but the 
fates must have been in a benevolent mood. 
Enroute, a service station pad was cleared to 
allow us to draw in and fill up. The proprie¬ 
tor was paid for his pains by Monty driving 
off with most of the stations advertising bunt¬ 
ing. Off the main road the Buick’s brakes 
weren’t up to a sudden stop and we nearly 
removed a farmer’s cattle gate by flattening 
it: and a mile further on, the caravan’s radio 
aerial sliced off someone’s telephone wires. 
After several stops to allow the old bomb’s 
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gasping, wheezing motor to cool down and re¬ 
cover its strength, we suddenly emerged from 
a tropical rain forest, out on to an elevated 
plateau. A magnificent panorama surrounded 
us. Behind were the towering mountain 
peaks, and away below, now hazy in the fa¬ 
ding light ran the ribbon of coastline. A 
white string between purple Pacific ocean 
and lush green vegetation. But even up here 
human habitation was apparent. Well-tended 
banana plantations nestled against the slopes. 

“Monty,” I said softly. “This splendor 
humbles me.” 

But Gusher was impatient to test his theory 
and in no mood for philosophy. Besides, he’d 
been here before. 

“See that Flying Fox just there. It’s 
about half a mile long. What a great long 
wire antenna, if I swing a bare wire over it 
for a lead in. No one will be using it over 
this week-end.” (A Flying Fox in this part of 
the world* is a long cable or wire, strung 
from one elevation to a lower one, down 
which bananas and crates, etc., are slung to a 
central point. A great manpower saver.) 

“Okay,” I said, “it’s your gear-go ahead.” 

Monty deftly weighted his lead-in with a 
stone and skillfully threw it so that it wound 
around the Flying Fox. 

“Boy Scout days,” he smiled at my admir¬ 
ation. “Let’s have a listen first up and see- 
Wow.” 

He threw the wire from his hand. “That’s 
HOT—it burnt me.” 

He sniffed a forefinger. “Yep, that wire’s 
got rf on it.” 

"Impossible,” I said, gingerly testing it. 
“See-nothing. The altitude’s got you,” I 
ribbed. 

“Well, let’s go in and tie it to the receiver.” 

The set was barely warming up, when a 
harsh, distorted voice crackled through the 
speaker. 

“—use alternative rendezvous at 03. Two 
drops.” - 

The S meter was slammed hard ; gainst the 
pin. Monty frantically wound back the cont¬ 
rols. 

“What was that? What frequency?” I ask¬ 
ed surprised. 

“Well the receiver was on 28 mcs but it 
was all over the dial. It could only be a local 
sig. Probably outside the ham band because 
the image rejection in this ole set is crook at 
30 mcs.” 

Suddenly it came again. This time the full 
text. 

* Queensland, A ustralia 


“Zl, Zl. Traps trolling the reef. Use al¬ 
ternative rendezvous. 03. Two drops. Use 
caution. Confirm.” 

Monty reached over and touched the aer¬ 
ial. 

“Yep, that Fox is being used as an r/line, 
for sure.” 

We left the receiver running and sat in 
hopeful silence for something further, but 
nothing eventuated. We began to speculate 
on it’s significance. 

“The Fox disappears into those trees down 
there,” I observed. 

Helen, my YF, said, “If I know my geo¬ 
graphy, the only reef east of here is Shark 
Reef, and the newspapers have been saying it 
is a likely spot for dropping contraband.” 

“Let’s examine the message some more,” 

I said. “Traps in criminal vernacular means 
the police or the law. ‘Trolling’ is patroling. 
‘03’ is most likely 3 a.m. East Australian 
Time, and ‘two drops,’ two packages or con¬ 
tainers.” 

“Put like that, it sounds ominous, but 
couldn’t there be quite a simple explanation. 
Maybe it’s just a message for fishermen some¬ 
where?” 

“What, so far from the coast and not show¬ 
ing a proper aerial?” 

“Who’d look for a drug gang up here,” 
Helen said. 

“Aw heck, let’s ignore it. We came up 
here to test this QTH and work DX, so why 
worry about it. I can sling up a Ground Plane 
in ten minutes. I’ve got a tri-bander pre-cut 
stowed here in the caravan.” Field Day fever 
still gripped Monty and he was itching to get 
into the thick of things. 

“There's a law that says every citizen is 
duty-bound to report any criminal act or 
what appears to be an irregularity,” Helen 
said. 

My YF was at it again, setting me up. Her 
eyes were directly on me and the meaning 
clear. 

“If we report this and it turns out to be 
authentic, we’ll look like a trio of nosy ir- 
responsibles with red faces,” I cautioned. 

All sat silent, ruminating. Finally, I said, 
“If anything is to be done, it must be now as 
03 EAST is only hours away. Will that ex¬ 
disposals TX work Monty-and on the small 
ships base frequency?” 

“I’ll try it and see.” 

The set-up in the caravan was a wonder to 
behold. Being unmarried, Monty could af¬ 
ford to indulge himself. His gear was a mix¬ 
ture of new and old. The TX in mention had 
general coverage. 
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“We’ll load it into the short vertical on 
the caravan roof,” explained Gusher. 

“Honey,” I beckoned, passing her a pen¬ 
cil. “I’m going to try and contact a base sta¬ 
tion north of here. I want you to take down 
the text of what passes both ways—for the 
record.” 

In response to my first call, back came the 
reply. “You’re loud and clear. Have you a 
message?” 

The text of what we had picked was pas¬ 
sed and the request was made, that if the 
message lacked authenticity, please pass to 
the proper authorities. After identification, 
we signed off—quickly. 

“Probably think we’re the phoney’s,” 
Monty voiced the guilt within us all. “We’ve 
just operated outside the limits of our li¬ 
cense.” 

“Yes, but with good intentions.” 

“-which may be hard to prove. What if 
the sender of that message picked up our 
transmission?” 

The YF interposed. “He’s either laughing 
his head off at a couple of silly hams—or if 
we’ve hit the jackpot, slipping a slug or two 
into his shoulder gun and coming to find us.” 

“Please, Helen,” I demurred, “don’t be so 
sinister. You make it sound like a TV movie.” 

A sort of frustrated, embarrassed silence 
descended upon us as if we were the wrong¬ 
doers. We Fad done ourselves as far as Field 
Day activity was concerned. All that was left 
was to pack up Arab-style and fade into the 
night. 

Defeated, I went to the caravan door and 
looked down into the night to where the 
Flying Fox disappeared into a clump of trees. 
It all seemed so unlikely that I began to feel 
we were the victims of altitude hallucina¬ 
tions. But worst of all, I had spoiled Monty’s 
week-end. So, with the question of the site 
as a DX Utopia still unresolved, we set the 
old Buick moving at it’s lowest possible revs 
and crept off the plateau on top of the Lost 
World and began our descent into the mists 
and vapors of the heavily scented rain forests. 
Unbridled imagination is truly a bolting horse. 
On every bend I expected to see a road block 
and a couple of characters standing in our 
path. The sight of the highway back to town 
brought a big sigh of relief. 

Back home, the noise of our tired arrival 
probably woke the neighbors but even the YF 
was too travel-weary to worry. 

“Stay and have a kip,” I invited Monty. 
“You look dead beat Om.” 

“Me too,” yawned Helen. 

* * * * * 


The sound of the piano being played 
brought me out from the last layers of sleep. 

Must be Gusher keeping his hand in. 
Whew, it was hot. Must be late in the day. 

The OW breezed into the room. Refreshed, 
prim and pert. I could see immediately by 
her eyes that something was up. 

“Log,” she accused. “We tried to tell you 
the news earlier, but stirring a dugong from 
its sleep is impossible. So we just let you be.” 

“Wa-ssat? Er-thanks. Oh, what news?” 

“Gusher, will we tell him or leave it to the 
reporters?” 

“—reporters?” I was now on my feet. 
She pushed me down again. 

“We scored a bullseye. They’ve picked up 
some of the smuggling gang and expect to ar¬ 
rest others. The newspapers want to inter¬ 
view you and Monty.” 

The weight of sleepiness vanished. “What? 
Great, great! When are they coming?” 

“You’d better get dressed because we’re 
having a party tonight. May as well cap our 
little achievement with a little get together. 
Monty's staying to play piano.” 

“That message?” I said curiously. “It was 
rather vague. Fair dinkum did —?” 

“Yep, caught ’em red-handed, and it seems 
like the credit’s yours and Monty’s. Appears 
the drug runners were able to obtain prior in¬ 
fo on the patrol’s movements but we settled 
that.” 

Life suddenly seemed warm and rich, like 
a perfect spring day-or nearly so. There was 

still the matter of the bottles of milk. 
*** ** 

The time was 3:30 a.m., and the last guest 
had bid his farewell. What a wonderful eve¬ 
ning! Monty’s skillful fingers had charmed 
away the irritation his mannerisms had 
caused the YF. We had enjoyed the wit and 
humor of friends, my beloved’s wonderful 
cuisine, and the radio news flash of our little 
drama up on the Lost World. 

Helen appeared with the last edition paper 
in hand and bounding with impish mischief. 
Opening the fridge she peeked in at the milk 
bottles-all 27 of them, then came close and 
slipped her arms around my neck. 

“Darling,” she said, “there are times when 
you are magnificent-LOOK.” 

She waved the paper under my nose. It’s 
headlines read: “Milk Strike. No Deliveries 
for 4 or 5 Days. ” 

She chuckled, I laughed. We both laughed 
and laughed. 

... VK4SS 
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VJilliam R. Stocking, W8 BVU 
16213 Blackstone 
Detroit, Michigan 48219 


A Field Day to Remember 


Fascinating, frustrating, or fun, Field 
Days are good tests of amateurs’ engineering 
and operating ability. Although I had help¬ 
ed with two Field Days, I had done little op¬ 
erating because the other operators were 40- 
wpm men with contest experience. My con¬ 
tributions had been to design the antennas 
and to “supervise”. This spring two 15- 
year-old Novices, Dave, WN8WMV, and Ron, 
WN8WMR, decided that we ought to have a 
Field Day. The new rules looked interesting, 
but there seemed to be too little time. Lack 
of success in building transistor transmitters 
had discouraged me, and I was very busy. 
However, Ron and Dave were persistent in 
their “encouragement”, and I said we would 
have a Field Day, if we could get ready in 
time. My “Field Day receiver”, built in 
1966 as part of a “mental conversion” from 
tube to transistor thinking was designed for 
operation on 80 and 40 meters. It works 
well, is stable, and selective. We were de¬ 
termined to have battery operation for that 
1.5 battery multiplier. We also wanted to 
have a ten-watt CW transmitter so that our 
power multiplier would be four. At this 
point, a “little bit of luck” intervened. I was 
given a 6-volt vibrapack that would put out 
300 volts dc. 

Flash! Idea! A tube transmitter! Per¬ 
haps one or two Command transmitters con¬ 
verted to 6-volt tubes might work. More 
luck! George, K8APT, donated a car trans¬ 
mitter from which two coils and a variable 
condenser had been removed. (The trans¬ 
mitter had a 5763 crystal oscillator and a 



2E26 amplifier in a circuit taken from the 
1959 ARRL Handbook.) The variable con¬ 
denser was replaced, and two slug tuned 
coils were wound that could be tuned to 
resonance in both the 80 and 40-meter 
bands. The heaters were re-wired for six 
volts, and we had a transmitter. Would the 
vibrapack run it? Yes! Could the power be 
held down to ten watts? Yes! The vibra¬ 
pack had a switch to change its output volt¬ 
age. How about a vfo? A modified BC- 
457A Command transmitter with a 6J5 tube 
in place of the 1626 oscillator tube and with 
a shielded wire from the grid pin of one of 
the 1625 tube sockets to the car trans¬ 
mitter’s crystal socket, provided a stable vfo. 
Break in? Yes! By mounting a VR-90 volt¬ 
age regulator tube on the vibrapack to con¬ 
trol the oscillator voltage, and by keying the 
whole transmitter in the B- lead, break-in 
was possible. The transmitter combination 
had a very good note and was remarkably 
free from chirps. The vfo and car trans¬ 
mitter were mounted on a board along with 
a telegraph key, a voltmeter, and a milli- 
ammeter so that the power input to the fi¬ 
nal could be calculated at all times. 

With a receiver, a transmitter, and 6-volt 
storage batteries, all that was now needed 
were some operators, an antenna, a means of 
charging the batteries, permission to use 
River Rouge Park, a tent, and a few other 
items such as suitable lamps, tables, chairs, 
etc. 

Ron had a tent, a lawnmower engine, and 
a 6-volt car generator. He worked long and 



The CW receiver. 


The CW transmitter. 
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Ron and the battery chargers in front of the 
sound baffle. 


hard to get the right combination of pulleys, 
belts, and generator field resistances so that 
my 6-volt telephone line batteries could be 
charged. 

Field Days are always cooperative pro¬ 
jects, and we needed more manpower. Ar¬ 
nold, WA80VY, a technician, promised to 
help us “set up”, and offered the use of his 
12-volt trailer battery. To charge this bat¬ 
tery, I purchased a 12-volt car generator for 
$3.00 and mounted it on some boards with 
another lawnmower engine, some switches, 
and resistors. 

In the search for manpower, I stopped at 
a house that had antennas and a car with an 
antenna. There I met Chuck, WA8WAH, 
and was glad that he was not a “CBer”. I 
liked Chuck and invited him to join the 
group. Chuck offered to take his Heath- 
kit HW-12A, 75-meter SSB transceiver out 
of his car for us to use on Field Day. 
(Being strictly a CW ham, I thought this 
might be good to make a few contacts when 
the CW operators got tired. Later, Field 
Day really educated me to the value of 
SSB!!!!) Thus, our working group consisted 
of Chuck, Arnold, David, Ron and me. I 
was the only one who previously had par¬ 
ticipated in a Field Day. Although we lack¬ 
ed experience, we had much enthusiasm. 

Preparing for Field Day required much 
thought and work. We carefully studied the 
rules, and decided that such a small group 
should not attempt to have more than one 
transmitter on the air at any one time. By 
operating Class 1-A, only one transmitting 
antenna would be needed. We wanted to 
make each contact count as much as possi¬ 
ble. By keeping the CW power 10 watts or 
less, each contact would count 18 points 
(independence of power mains 3, times bat¬ 
tery power 1.5, times power multiplier 4). 
For the 75-meter SSB contacts, the power 
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multiplier would be only 2 (50-200 watts), 
so each SSB contact would count only 6 
points. According to the rules, we could get 
200 points for using emergency power and 
200 points for publicity. The Detroit Sub¬ 
urban Newspapers kindly published an arti¬ 
cle which told of our plans and explained 
the purpose of Field Day. The article 
also explained that our group would use 
equipment designed and constructed es¬ 
pecially for portable and emergency opera¬ 
tion, and would not merely run home-sta¬ 
tion equipment with a portable alternating 
current generator. Since we had no experi¬ 
enced contest operators, we felL-that we 
would do well to get 100 CW contacts. We 
thought we could earn 2200 to 2500 points, 
(1800 for 100 CW contacts, plus 400 “bonus 
points”) plus a few more points from SSB 
contacts. There was also a possibility of 
earning 200 more “bonus points” if we 
could get a message through to the Sections 
Communications Manager. 

To get permission to use a high flat place 
in River Rouge Park, a letter was written to 
the Superintendent of the Department of 
Recreation, phone calls were made, and the 
park Supervisor was visited. The police 
were also notified in advance and given a 
copy of our letter from the Department of 
Recreation granting us permission to use the 
park. 

Planning and construction work contin¬ 
ued whenever time became available. Goose¬ 
neck lamps were fitted out with tail-light 
bulbs and battery clips. Pieces of pipe were 
collected to be driven into the ground to 
hold the guy wires. Spare tubes, spare 
spark plugs, an absorption type wavemeter, 
and other small items were collected. Lists 
of things to take were made. 

The most important part of any radio sta- 



Chuck, Arnold, and the batteries. Chuck's 
right hand is on the power supply of the 
HW-12 transceiver. 


45 









tion is its transmitting antenna. To be ef¬ 
fective, a transmitting antenna must have 
three important characteristics: (1) reso¬ 
nance to the transmitter’s frequency; (2) ef¬ 
ficient transfer of the radiofrequency elec¬ 
tricity from the transmitter to the antenna; 
and (3) height above ground. The Field Day 
antenna planned was an “olde tyme centre 
fed zepp”. The two top sections were each 
to be 66 feet long connected to 64-foot-long 
open wire tuned feeders in the center of the 
132-foot antenna (66 feet either side of the 
center where the feed line is connected). 
Thus, on both 40 and 80 meters the feeders 
could be voltage fed from a parallel tuned 
(center grounded) antenna tuner, link coup¬ 
led to the final tank coil of the transmitter. 
Fifty feet of center height was provided by 
2 by 4’s, a 12-foot dowel, and fishpoles 
clamped together. The guy wires were fast¬ 
ened to the top of the 12-foot dowel. The 
ends of the antenna were about 25 to 30 
feet up, one end in a tree, the other end 
held up by a 16-foot 2 by 4 to which was 
clamped a small sailboat mast. An open wire 
feed line was made of No. 14 enameled wire 
separated by 2Vi-inch wooden spacers that 
had been boiled in paraffin. The antenna 
wire was somewhat thin (No. 20 or so taken 
from an old loudspeaker field coil), and we 
twisted nylon string around the wire to sup¬ 
port its weight and prevent the antenna from 
stretching. The antenna and feeders were 
rolled up on a detergent barrel and stored 
until Field Day. The four guy wires (broken 
electrically by “egg” type insulators) were 
coiled up and stored inside the barrel. 

A week before Field Day, a practice 
session was held in my yard to try out the 
CW equipment and the six-volt lawnmower- 
driven generator. (The Heathkit HW-12A 
and twelve-volt generator lawnmower engine 
combination were not tried out until Field 
Day itself.) Ron had a 100-foot-long cable 
made up of three No. 8 wires which was 
used to take the dc charging current from 
the generators to the batteries. This 100- 
foot distance and a sound-absorbing baffle 
kept the lawnmower engine noise from being 
too loud. 

During the “dry run”, the home antenna 
was used, and several contacts were made 
before something “blew” during a QSO with 
VE3FPM. A .1 mfd 200 condenser in the 
vibrapack had shorted and was shorting out 
the telegraph key! The condenser was re¬ 
placed with a .1 mfd 400-volt condenser, 
and there was no more trouble. This one 


correction made the practice session worth¬ 
while. At the practice session a 64-foot 
piece of wire was cut for the receiving an¬ 
tenna, and a checklist of things to take was 
made. (In spite of the checklist, when Field 
Day came, the sledge hammer was left be¬ 
hind!) 

There was also mental preparation for 
the Field Day. In 1966, I purchased a sec¬ 
ond-hand “bug” (semiautomatic telegraph 
key) and learned to use it to increase my 
sending speed. For three weeks before Field 
Day, I tried to get on the air often operating 
at as high a speed as possible. (I was prob¬ 
ably up to 20 WPM by Field Day.) David, 
WN8WMV, took code practice every night 
from W1AW and got his code speed up to 
15 WPM. He planned to help with the 
logging. 

The big day came suddenly. In the morn¬ 
ing, the equipment, lumber, food, tent, 
ladder, cot, chairs, table, batteries, antenna, 
wire, and generators were put near the gar¬ 
age driveway. At about 2:00 pm three load¬ 
ed cars started for River Rouge Park. At the 
site, the cars were unloaded, and the long 
wait (15 minutes) until 1900 GMT began. 
At 1900 the antenna lumber was put in 
place, and with a good posthole digger we 
started digging the four-foot-deep hole into 
which the eight-foot-long double 2 by 4 cen¬ 
ter post was put. The long double two by 
fours were bolted to the bottom of the cen¬ 
ter post. The center of the antenna was 
fastened to the top of the fishpole section. 
The middle sections of the center support 
were clamped in place. The north end of the 
antenna was fastened to a rope in the tree. 
The south end of the antenna was fastened 
by a rope through the pulley in the top of 
the sailboat mast, and the antenna was walk¬ 
ed up into place. Next, the four guy wire 
pipes were driven into the ground. (The 



Chuck and Ron making contacts on 75 me¬ 
ter ssb. The equipment visible includes the 
CW station and the antenna tuner. 
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sledge hammer was badly missed!) The guy 
wires were fastened to the pipes, and the 
antenna was “rarin’ to go”. Next the tent 
floor was put down near the end of the feed 
line, so that the antenna feed line could be 
taken into the tent. As the tent was being 
put up, the folding picnic table was put up 
on the tent floor. The station equipment 
was set up on the table. The batteries were 
put outside the tent door. (To keep the acid 
of the batteries from injuring the tent.) The 
vibrapack was connected up, and we were on 
the air at 21:23 GMT, before the tent was 
completely assembled. Later, the generators 
were connected to the batteries through the 
100-foot power cable. Seven 40-meter CW 
contacts were made before 2200 GMT. 
Field Day CQs were answered and, to our 
surprise and delight, most of the stations 
came back giving us good reports, 569, 579, 
589, etc. The ten-watt transmitter with the 
big antenna was really putting out! 

David’s code was better than had been ex¬ 
pected. His log keeping made it possible for 
me to concentrate on making contacts. 
David also made some contacts himself run¬ 
ning crystal-controlled in the 40-meter Nov¬ 
ice band. 

At 2303, Dave and I were tired enough to 
let Chuck try his 75-meter SSB transceiver. 
The antenna tuner was connected to the out¬ 
put of the HW-12A, and the transmitter was 
carefully tuned up. At 2320, the first SSB 
contact was made, and in 16 minutes nine 
other contacts were made. What a terrific 
surprise to this “dyed in the wool” CW oper¬ 
ator! Although Chuck had never been on a 
Field Day before, he operated as if he were 
an experienced Field Day operator. He in¬ 
stinctively had the knack of getting con¬ 
tacts quickly and with as few words as possi¬ 
ble. Ron did the logging for Chuck. At one 
time, three contacts were made in less than 
two minutes. With 180 watts P.E.P., the 
HW-12A and the big antenna were putting 
out a loud signal. Some stations said the 
signal was the loudest on the band. (The 12 
volt generator and lawnmower engine, that 
had not been previously tested together, 
worked beautifully.) SSB worked so well 
that we wished that we had a way of accu¬ 
rately measuring the input plate power of 
the final so that we could cut it down to 50 
watts, so as to have a larger power multi¬ 
plier. We think that nearly as many contacts 
could be obtained with a signal less strong. 
(We shall take care of this item next year!) 
The “few extra points” from SSB turned out 


PHONE PATCH KIT!!! 

Build the patch that's approvedl See March 1969 
QST, p. 11. We've got the audio transformers 
that will do the trickll Each transformer has 4 
windings: 150/150/150 ohms, and 600 ohm cen¬ 
ter-tapped. Size: 2"x1 1/8 square. Set of 2 
transformers.$4.95 


REGULATED POWER SUPPLY 
Delivers 260 VDC et 360 me. 

Output adjustable by means of ... 

rectifiers, 2-6AS7G series Reg., 1-6SL7 control amp, 
2-OB2 volt. Reg., and 1-6661 reference tube. Regufa- 


la. Input: 116V,60cy. 
of pot. with 2-6R4GY 


_ _ _ _ ....lagn__ 

breakers for protection against overloads. Std. 19" 

rack panel mtg. 12" high.431.95 

EQUIPMENT RACKS 

Std. 19" size, 7' high, with 78" of panel space. 
Heavy-duty mounting base 20"x15". Complete with 

back covers.$22.50 

HI-POWER PACK 

6, 12 18. or 24 VAC et 240 W. Std. rack-panel 
only 3’/4 high. Has 4 transformers, each rated 6.3V @ 
10A. Input 115V, 60 cy. All secondary leads go to 
separate terminals, permitting easy hook-ups, magnetic 

circuit breaker on front panel.$12.96 

SPECIAL OFFER 

All three items above mounted and assembled in 
rack.$69.96 


2-METER FRONT END 

100-156 Rcvr Sub Assembly. Front end for the 
famous ARC-3 Receiver. Consists of complete var¬ 
iable tuning-capacitor and coil-unit. Uses 4-6AK5 
tubes and 1-9001. I.F. output is 12 me originally 
designed for OSC Xtls in 8000-8727 
kc range. With a little rework, this 
should be a F.B. converter for 2 
meters or VHF commercial fre¬ 
quencies. Unused in mint 
condition, but less tubes. 

$17.50 




RADI! 
SHOP,ihc. 

138 WATER STREET, SO. NORWALK, CONN. 
- TEL: 203-866-3557 . 


to be many, many points, 1146 to be exact! 

Dave and I stayed up all night working 
80-meter CW. Early in the morning, we 
heard the Sections Communications Mana¬ 


ger, W8FX. We were tired, but by “hook or 
crook”, and with much repetition, we man¬ 
aged to get the 200-point message to him. 

The rest of the day was spent either with 
40-meter CW or 75-meter SSB. We operated 
until 2155 Sunday afternoon to try to get as 
many contacts as possible. In all, there were 
109 CW contacts counting 18 points each, 
and 191 SSB contacts counting 6 points 
each. 


(On September 10, 1968, we received a 
QSL card confirming a Field Day contact 
from W5US in Texas that would have given 
us another 18 points. The report said that 
our signals were 579.) 

At the end of the Field Day period, we 
were sleepy, tired, but very happy. We were 
thinking about how to improve our score 
next year! However, even if we were to earn 
10,000 points next year, we do not think it 
really could be a better Field Day than the 
one we had this year as beginners. 

This was the Field Day that we shall 
never forget! 

...W8BVU 
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Morgan Monroe, K7ALE 
224 Home Street 
Moscow, Idaho 83843 


Sunspots? 


Who Needs ’Em for 6 Meter DX 


Stop! Don’t stow that six meter beam in 
the garage just because someone said the sun¬ 
spot cycle is declining. The cycle is on the 
way down but that doesn’t mean the end of 
vhf DX for those who know how. 

Many six meter enthusiasts, particularly 
some who have discovered the pleasures of 
50 mhz operation in the past five years, fear 
that 1968 marked the end of everything but 
local-area ragchews and net check-ins on 
ground plane antennas until the sunspots 
peak again a decade or more in the future. 
Not so. 

Keep that six meter beam high. Peak up 
your 50 mhz gear. For many of you, the 
best is yet to come. 

If the declining years of sunspot Cycle 20 
(the next five or six) are remotely like the 
waning years of Cycle 19 in the period from 
late 1958 through 1963, 50 mhz DX possi¬ 
bilities should be plentiful for those prepared 
to exploit them with knowledge and operat¬ 
ing skill. But, you’ll need more than a cor¬ 
roded ground plane and poorly-aligned recei¬ 
ver to make the best of them. 

Big power? No, that’s neither necessary 
nor desirable. 

Working six meter DX consistently is an 



Fig. 1 - Relationship between annual dura¬ 
tion of 50 mhz band openings, in minutes, 
and annual mean relative sunspot numbers 
as determined by the Swiss Federal Observa¬ 
tory at Zurich. Solid line indicates annual 
duration of openings (read on scale at right); 
dashed line indicates annual sunspot numbers 
(read on scale at left). 


amateur activity in which, literally, know¬ 
ledge is power. Six or seven clean watts to a 
good antenna system does the job nicely. 
Twenty or 30 watts assure that you can work 
virtually anything in the world you can hear. 

Successful six meter DX operators invest 
most of their effort and funds in efficient, 
directional antenna systems and sensitive, 
reliable receiving equipment. Above all, they 
learn everything possible about propagation 
effects that account for 50 mhz DX frequent¬ 
ly missed by less informed operators. That’s 
why knowledge is power on six. With an un¬ 
derstanding of propagation effects, an effi¬ 
cient antenna, and good receiving equipment, 
you need very little transmitter power to rack 
up an impressive DX score—with or without 
sunspots. 

Those who have studied the vhf seg¬ 
ments of the amateur spectrum carefully in 
the revealing years since World War II, know 
that some of the higher frequencies offer ex¬ 
cellent DX possibilities in periods when lower 
frequencies are deep in between-sunspot- 
peaks doldrums. This is particularly true of 
the six meter band, a true DX part of the 
spectrum for those who know how, why, 
when and where. 


GMT 25 

I 


Number of Openings 


50 

i 



Fig. 2 - Beginning time, to nearest hour, of 
the 808 six meter openings recorded during 
the 1958-1964 investigation. 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 


- 6 THRU 160 METERS - FEEDS 2nd RECEIVER 

Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. Amateur Net . $59.95 

* A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mutmg it. AMECO 

DIVISION OF AEROTRON, INC. • P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 


Older vhf operators perhaps recall the 
five-year investigation of 50 mhz propagation 
effects that my wife, K7ALF, and I conduc¬ 
ted during the declining years of sunspot Cy¬ 
cle 19. That carefully-controlled study was 
initiated late in 1958, a full year after Cycle 
19 had peaked and started down, and contin¬ 
ued until January 1, 1964. 

The most significant single finding of that 
27,855 hour research effort demonstrated 
that sporadic-E propagation supported six 
meter DX opportunities increased steadily as 
the sunspot cycle declined. (Figs. 1,2; Tab¬ 
les A through H). 

Table A 

COMPARATIVE SUMMARY 
Six Meter DX 

November I, 1958-January 1, 1964 



1958 

1959 

1960 

1961 

1962 

1963 

Totals 


2 mos 

11 mos 

12 mos 

12 mos 

12 mos 

12 mos 

or avg. 

Avg. mean sunspot 
number (Zurich) 

184.8 

159.0 

112.3 

53.9 

37.5 

27.9 

_ 

No monitored days 

61 

335 

366 

365 

365 

365 

1,857 

No. days band opened 

45 

99 

126 

101 

113 

109 

593 

No. band openings 

70 

121 

169 

140 

152 

156 

808 

Total mins, band open 

6,197 

14.797 

16,326 

21,316 

25,594 

26,494 

110,694 

No- states heard/worked 

19 

42 

30 

46 

44 

40 

50 

No. foreign prefixes 
heard/worked 

18 

1 1 

15 

7 

10 

6 

40 


Our investigation further showed that the 
six meter band opened between the Arizona 
study site (we have since moved to Idaho) 
and regions outside the continental United 
States in 62.3% of the 61 study months dur¬ 


ing the constantly declining years of Cycle 19. 

But that’s just part of the story. DX of 
one kind or another, foreign and domestic, 
was recorded in 91.8% of those 61 months, 
(Table D). 

If the waning years of Cycle 20—those 
from now until 1974 or 1975—are only two- 
thirds as productive, they will offer six meter 
DX in more than 60% of all the months dur¬ 
ing the next five or six years. That’s a lot of 
DX, so keep those beams up and get ready. 
Sporadic-E (E s ) DX openings should begin 
mounting this summer. 

Some of the things we discovered during 
the downfall of Cycle 19 can be helpful to 
you throughout the present sunspot decline. 
All pertinent data from our 1958-1964 re¬ 
cords are contained in the charts and tables 
herein. This information can help you work 
more DX with less effort. And remember 
that at no time during the investigation did 
we feed more than 27 watts to the antenna. 
All DX recorded in the first five months of 
the study was worked with an output of only 
seven watts. 

If you aren’t familiar with our research, 
all of which was done on AM, you should 
know several things not indicated in the sta¬ 
tistics. Some of our principal findings were 
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Table B 

STATES HEARD/WORKED 
(Figures indicate number of times H/W) 



1958 

1959 

I960 

1961 

1962 

1963 

Total 

Times 

H/W 

Alabama 

0 

l 

0 

4 

10 

9 

24 

Alaska 

• 

4 

0 

0 

0 

0 

4 

Arkansas 

3 

7 

4 

7 

13 

14 

48 

California 

2 

24 

36 

3S 

32 

46 

175 

Colorado 

0 

7 

12 

20 

14 

18 

71 

Connecticut 

11 

0 

0 

1 

3 

0 

15 

Delaware 

0 

0 

0 

8 

1 

0 

9 

Florida 

0 

II 

3 

9 

13 

17 

53 

Georgia 

0 

1 

l 

3 

7 

9 

21 

Hawaii 

• 

6 

l 

0 

0 

0 

7 

Idaho 

0 

4 

6 

7 

6 

6 

29 

Illinois 

2 

2 

0 

0 

3 

3 

10 

Indiana 

0 

2 

0 

4 

4 

1 

II 

Iowa 

0 

9 

3 

10 

23 

20 

65 

Kansas 

3 

9 

4 

17 

28 

27 

88 

Kentucky 

0 

1 

0 

4 

3 

4 

12 

Louisiana 

3 

12 

13 

20 

26 

20 

94 

Maine 

26 

1 

0 

1 

1 

0 

29 

Maryland 

0 

0 

0 

4 

0 

0 

4 

Massachusetts 

25 

4 

0 

7 

2 

0 

38 

Michigan 

0 

1 

l 

3 

2 

3 

10 

Minnesota 

0 

8 

4 

12 

6 

II 

41 

Mississippi 

0 

4 

0 

2 

5 

5 

16 

Missouri 

3 

10 

3 

20 

29 

25 

90 

Montana 

0 

10 

12 

9 

II 

9 

51 

Nebraska 

0 

15 

21 

31 

34 

3$ 

136 

Nevada 

0 

7 

7 

8 

3 

6 

31 

New Hampshire 

15 

1 

0 

2 

0 

0 

18 

New Jersey 

6 

1 

0 

11 

3 

2 

23 

New Mexico 

0 

0 

0 

1 

5 

7 

13 

New York 

7 

0 

0 

6 

4 

3 

20 

North Carolina 

2 

2 

l 

3 

2 

6 

16 

North Dakota 

0 

7 

5 

7 

3 

1 

23 

Ohio 

0 

4 

1 

9 

7 

10 

31 

Oklahoma 

3 

18 

15 

26 

33 

31 

126 

■Oregon 

0 

21 

34 

25 

35 

30 

145 

Pennsylvania 

4 

2 

2 

7 

8 

3 

26 

Rhode Island 

15 

0 

0 

1 

3 

0 

19 

South Carolina 

0 

2 

0 

2 

1 

4 

9 

South Dakota 

0 

7 

8 

17 

16 

16 

64 

Tennessee 

0 

4 

4 

4 

9 

7 

28 

Texa* 

12 

42 

74 

72 

85 

85 

370 

Utah 

0 

3 

l 

2 

3 

6 

15 

Vermont 

8 

0 

0 

l 

0 

l 

10 

Virginia 

I 

3 

2 

8 

2 

4 

20 

Washington 

0 

21 

30 

22 

31 

29 

133 

West Virginia 

0 

3 

l 

5 

2 

2 

13 

Wisconsin 

0 

5 

2 

3 

5 

8 

23 

Wyoming 

0 

8 

12 

16 

10 

7 

53 


•See Table C\ foreign prefixes, prior to statehood 




in sharp disagreement with widely-accepted 
theory. That is due, in part, to the fact that 
much of the DX heard and worked during a 
sunspot decline is via E s propagation, a phen¬ 
omenon about which little was known at that 
time. Even now, much remains to be learned; 
that’s one of the fascinating things about 
working 50 mhz DX. 

Sporadic-E propagation is the so-called 
“short skip” form resulting from unexplain¬ 
ed, exceedingly high ionization densities oc- 
curing sporadically in the E layer of the ion¬ 
osphere; hence, the term “sporadic-E.” Such 
enhanced densities are capable of reflecting 
radio waves of much higher frequency than 
are reflected by the E layer under normal 
ionospheric conditions. They are therefore 
extremely helpful to six meter operators who 
know how to use them. 

Unlike the F 2 form of propagation, which 
on six meters is associated only with high 
levels of sunspot activity, E s propagation 
possibilities on six are in inverse ratio to 
sunspot numbers. As the numbers drop, E s 
band openings increase and are of longer 
duration (Fig. 1). Our 1958-1964 research 
established this previously suspected, but 
unverified, phenomenon beyond doubt, at 


least so far as six meter operating conditions 
and Cycle 19 are concerned. 

Table C 

FOREIGN PREFIXES HEARD/WORKED 
(Figures indicate number of times H/W) 


CE3* 

C02 

CT1 * 

CX8 

E12* 

FG7 

HC1 

J A1 

JA3 

JA4 

JA5 

JA6 

JA7 

JA8 

KH6 

KL7 

KM6* 

KP4 

LUI 

LU2 

LU3 

LU4 

LU5 

LU7 

LU8 

LU9 

PY6* 

VE1 

VE2 

VE3 

VE4 

VE5 

VE6 

VE7 

VK3* 

VK5* 

V02 

VP7 

XE1 

XE2* 


Total 

Time* 

1958 1959 I960 1961 1962 1963 H/W 


0 

0 

3 
0 

4 
0 
0 
1 
I 
l 

3 
l 

1 

2 
8 

10 

l 

l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

33 

4 
I 

0 

0 

0 

0 

0 

0 

7 

0 

0 

1 


0 10 0 

0 0 15 

0 0 0 0 

0 100 

0 0 0 0 

0 0 0 0 

3 2 0 1 

0 0 0 0 

0 0 0 0 

1 0 0 0 

0 0 0 0 

0 000 

0 000 

0 000 

4 (See Table B after statehood) 
(See Table B after statehood) 


0 

4 
0 
0 
3 
2 
0 
0 
1 
0 
0 

5 
0 
0 

1 
0 
0 

2 
0 
0 
0 
0 

6 
0 

•Indicates prefix 


0 0 0 
0 5 2 

3 0 0 

2 0 0 

6 1 0 

7 0 0 

3 0 0 

1 0 0 

0 0 0 

2 0 0 

0 0 1 

0 0 0 

0 0 0 

0 1 1 

0 1 0 

0 0 2 

2 5 4 

1 0 4 

1 0 0 

1 0 0 

0 0 0 

0 0 1 

8 11 16 

0 0 0 

heard but not worked 


0 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 


0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

2 

0 

0 

0 

4 

4 

0 


1 

6 

3 
I 

4 
1 

6 

1 
1 

2 
3 
I 

1 

2 
12 
10 

14 

3 

2 

10 

9 

3 
1 

1 

2 

1 

38 

4 
3 

2 
2 

16 

9 

l 

l 

7 

5 
45 

l 


Don’t let that term “short skip” fool you. 
Six meter E s openings normally permit work¬ 
ing stations from a few hundred to 1,700 
miles distant. But at times there is multiple 
reflection, termed “double hop,” which 
makes many solid contacts possible well in 
excess of 3,000 miles. Our longest double¬ 
hop qso during the last sunspot decline was 
3,300 miles. We. did it in June 1963 when 
the mean monthly sunspot number was just 
36.6, far below the Cycle 19 peak of late 
1957. 

E s openings have two substantial advan¬ 
tages over F 2 openings on six. They are not 
frequency critical, which means you can work 
DX just as well at 50.5 or 50.8 mhz as near 
the bottom of the band where qrm is likely 
to be heavy, and they last longer; an aid in 
building up your DX score. 

Another form of propagation which is 
wholly independent of the sunspot cycle 
is termed “tropospheric” because the pheno¬ 
menon is associated with the earth’s tropo¬ 
sphere rather than the ionosphere. There is 
also much yet to be learned about this form. 

As is true of E s , no single theory adequat¬ 
ely explains just how “tropo” works although 
knowledge of it has mounted in recent years. 
At present, it is generally believed to be con¬ 
nected with turbulence in the atmosphere. 
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This connection in turn is thought to be as¬ 
sociated with weather fronts. It ? suspected 
that fronts may cause the refractive index of 
the troposphere to fluctuate at random, there¬ 
by aiding six meter operators by bending 
their signals back to earth at varying distan¬ 
ces. 

Table D 

NO. DAYS PER MONTH 
SIX METER BAND OPENED 



1958 

1959 

1960 

1961 

1962 

1963 

Totals 

JANUARY 

_ 

13 

6 

8 

3 

2 

32 

FEBRUARY 

— 

12 

4 

0 

0 

8 

24 

MARCH 

— 

3 

3 

3 

0 

2 

11 

APRIL 

— 

— 

10 

3 

5 

0 

18 

MAY 

— 

4 

16 

9 

23 

21 

73 

JUNE 

— 

19 

21 

26 

26 

27 

119 

JULY 

— 

18 

21 

26 

23 

23 

111 

AUGUST 

— 

14 

14 

7 

2 

8 

45 

SEPTEMBER 

— 

1 

1 

2 

4 

0 

8 

OCTOBER 

— 

3 

6 

6 

8 

2 

25 

NOVEMBER 

29 

7 

9 

5 

4 

9 

63 

DECEMBER 

16 

5 

15 

6 

15 

7 

64 

Totals: 

45 

99 

126 

101 

113 

109 

593 


Working tropo on six can be an instructive 
and rewarding experience. Such openings are 
marked by two fading components, one rapid, 
one very slow. These are certain indications 
of tropo propagation, making it easy to iden¬ 
tify. 

In addition, there are seasonal variations 
in median signal levels, with strongest signals 
in summer months. Also, there are meteoro¬ 
logical variations, with best signal levels at 
times when the troposphere contains very 
warm or very dry air. All these variations add 
challenge and DX for those who learn how 
to exploit tropo. 

Still another propagation form unrelated 
to the sunspot cycle is “atmospheric ducting.” 
This phenomenon is certain to puzzle you 
the first time you encounter it. Signals from 
distant stations come booming in. But all of 
the stations are located within a very compact 
geographical area, sometimes within one small 
town or single suburb of a metropolitan area. 
Operators there can hear you as well as you 
hear them but neither you nor they can work 
into other areas. 

A duct in the atmosphere often lasts many 
hours and serves the same general purpose as 
a waveguide. Signals propagated through 
ducts are strong and steady but always con¬ 
fined to a small geographical area at each end 
of the circuit. In effect, a duct serves as an 
atmospheric radio pipeline between two com¬ 
paratively small areas on the earth’s surface. 

Ducts form when the refractive index of 
the lower atmosphere is altered. This is us¬ 
ually caused by the overlay or shifting of 
warm and cold air masses in such a manner 
that a non-homogeneous atmospheric “chan¬ 
nel” is formed between or beneath them. 
VHF radio waves are trapped and superrefrac- 
ted within the duct which guides them along 


its length and returns them to earth at the op¬ 
posite end. The strength and range of signals 
are enhanced. Often they may be heard 
1,500 or more miles away—but only in the 
area at the other end of the duct. 

Add these frequently encountered propa¬ 
gation forms to the less common DX possibi¬ 
lities of scatter propagation and, in northern 
areas, auroral openings, and you have a help¬ 
ful collection of six meter propagation tools 
largely independent of sunspot cycles. Proof 
that these forms of propagation pay off in 
good DX is apparent in the results of our in¬ 
vestigation during the last sunspot cycle de¬ 
cline. 

All of the 50 states and 40 foreign pre¬ 
fixes (Tables B, C) were heard/worked during 
a five-year period in which the mean annual 
sunspot number shrank from 184.8 to 27.9. 


Table E 

NO. BAND OPENINGS PER MONTH 



1958 

1959 

I960 

1961 

1962 

1963 

Totals 

JANUARY 

_ 

14 

7 

11 

3 

2 

37 

FEBRUARY 

— 

15 

4 

0 

0 

8 

27 

MARCH 

— 

5 

3 

3 

0 

2 

13 

APRIL 

— 

— 

18 

5 

5 

0 

28 

MAY 

— 

4 

26 

9 

35 

35 

109 

JUNE 

— 

23 

30 

38 

41 

51 

183 

JULY 

— 

20 

28 

42 

33 

29 

152 

AUGUST 

— 

20 

18 

7 

2 

8 

55 

SEPTEMBER 

— 

1 

1 

3 

4 

0 

9 

OCTOBER 

— 

4 

8 

9 

9 

2 

32 

NOVEMBER 

52 

10 

II 

5 

4 

11 

93 

DECEMBER 

18 

5 

15 

8 

16 

8 

70 

Totals: 

70 

121 

169 

140 

152 

156 

808 


Table F 

PERCENTAGE OF OPEN TO MONITORED DAYS 



1958 

1959 

I960 

1961 

1962 

1963 

JANUARY 

__ 

41.94 

19.36 

25.80 

9.70 

6.45 

FEBRUARY 

— 

42.86 

13.79 

0 

0 

28.57 

MARCH 

— 

9.68 

9.68 

9.68 

0 

6.45 

APRIL 

— 

— 

33.33 

10.00 

16.66 

0 

MAY 

— 

12.90 

5161 

29.03 

74.19 

67.70 

JUNE 

— 

63.33 

70.00 

86.88 

86.67 

90.00 

JULY 

— 

58.06 

67.74 

83.90 

74.19 

74.19 

AUGUST 

— 

45.16 

45.16 

22.22 

6.45 

25.81 

SEPTEMBER 

— 

3.33 

3.33 

6.66 

13.33 

0 

OCTOBER 

— 

9.68 

19.35 

19.35 

25.81 

6.45 

NOVEMBER 

96.66 

23.33 

30.00 

16.66 

13.33 

30.00 

DECEMBER 

53.33 

16.13 

48.39 

19.35 

48.39 

22.58 


Table G 

AVERAGE DURATION OF BAND OPENINGS 



1958 

1959 

(Minutes) 

I960 

1961 

1962 

1963 

JANUARY 

_ 

76.0 

134.0 

68.6 

53;3 

98.5 

FEBRUARY 

— 

56.3 

30.0 

0 

0 

131.0 

MARCH 

— 

51.4 

29.0 

115.0 

0 

40.0 

APRIL 

— 

— 

59.1 

40.0 

158.0 

0 

MAY 

— 

77.7 

101.1 

447.2 

206.7 

159.2 

JUNE 

— 

190.7 

95.2 

224.5 

185.4 

212.7 

JULY 

— 

199.9 

131.6 

130.8 

193.2 

189.1 

AUGUST 

— 

103.9 

53.0 

132.1 

27.5 

170.0 

SEPTEMBER 


132.0 

195.0 

70.2 

38.0 

0 

OCTOBER 

— 

38.7 

56.8 

51.1 

49.9 

17.5 

NOVEMBER 

101.2 

52.0 

55.9 

14.0 

175.0 

78.6 

DECEMBER 

50.2 

212.0 

182.0 

45.0 

129.7 

125.0 


Table H 

COMPARATIVE SUMMER E s SEASONS 



(May 16-August 15) 





1959 

I960 

1961 

1962 

1963 

No. monitored days 

91 

91 

91 

91 

91 

No. days band opened 

51 

62 

66 

63 

63 

No. band openings 

63 

89 

94 

93 

99 

Total minutes band open 

10.157 

9.556 

18,785 

16,870 

20,345 

Avg. duration of openings (mins.) 

161.2 

107.4 

199.8 

181.4 

205.5 

Avg. no. openings per open day 

1.24 

1 44 

1.42 

1.48 

1.57 

No. states heard/worked 

36 

28 

46 

43 

39 

No. foreign prefixes heard/worked 

3 

2 

6 

7 

6 
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SPECIAL 
TV CAMERA 
PARTS KIT 

ONLY 

$99.95 

including vidicon and lens! 

To meet the many requests for a low-priced 
solid state TV camera kit, we have made avail¬ 
able from our factory stock the following parts 
which you can assemble at very little additional 
expense into a superb TV camera. Included in 
the kit are the following: 

1) Completely assembled and tested video 
amplifier plug-in circuit board with a 10- 
transistor 6 MHz bandwidth amplifier and 
keyed clamp with adjustable pedestal and 
sync mixer. 

2) Completely assembled plug-in sweep cir¬ 
cuit board with 8 transistor and 5 diode 
horizontal and vertical sweep generators 
and amplifiers featuring excellent linearity 
and more than enough drive for 1" vidicons. 

3) Excellent quality deflection yoke and 
focus coil with beam alignment magnets and 
raster positioning adjustment. Also included 
is the vidicon tube clamp and target con¬ 
nector. 

4) Camera tested vidicon excellent for 
amateur use and matched to the deflection 
assembly above. 

5) Good quality FI.9 or better achromatic 
lens with matching lens mount. 

Note: All items are brand new except vidicons 
which we guarantee will work with the parts kit 
supplied when assembled according to the sche¬ 
matic and adjusted according to normal pro¬ 
cedure. Since step-by-step instructions are not 
available, we recommend this kit only to those 
who can follow a schematic. 

Due to the low price and limited quantity, we 
cannot sell the above components separately. 
When our present stock is exhausted, it will cost 
at least $160.00 to repeat this offer. Order now 
to avoid disappointment. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


The mean monthly number dropped as low 
as 14.9, yet E s -supported DX time alone in¬ 
creased steadily for more than five, years af¬ 
ter the Cycle 19 peak (Tables A, D, G, H). 
How to cash in on what lies ahead? 

First, you should forget some things. Then 
you must learn some others you may not 
know at present. And, if you’re a newcomer 
to six meters, don’t feel alone. A surprising 
number of hams with years of experience on 
the lower frequencies don’t know how to 
work 50 mhz DX consistently either! 

Most of the “rules” you’ve probably heard 
about working six meter DX mean little dur¬ 
ing a sunspot decline. Some of these are bas¬ 
ed on working F 2 openings and you will not 
find many of those in the next five or six 
years. 

Also, there are some erroneous ideas ar¬ 
ound that have nothing to do with F 2 . For 
example, you’ve probably heard or read that 
E s propagation may occur at any time but 
that essentially it is a daylight phenomenon 
peaking at or near midday. 

Our investigation showed clearly that there 
is considerably more 50 mhz E g DX available 
in late afternoon and evening hours and much 
less at or near midday than theory suggests. 
Of the 808 band openings recorded during 
our research, more than 50% of the total oc¬ 
curred after 0000 GMT and 41.83% after 
0100 GMT (Fig. 2). These are late afternoon 
and evening hours throughout the United 
States. 

More openings were recorded between 
0100 and 0400 GMT than in any other three- 
hour period of the monitored day. Daily 
monitoring periods during the study extended 
from 1400 to 0500 GMT (7 am to 10 pm 
MST). At times when the band was open or 
opening at 0500 monitoring was continued 
until it closed. The gap in our data for the 
month of April 1959 is due to moving the 
study site from Phoenix to Tucson, Arizona. 
The antenna tower and beam were being er¬ 
ected at the new site in April and no records 
were kept until the entire antenna installa¬ 
tion exactly matched that at the former site. 

A move like that—only 100 miles— makes 
little difference in DX results. But bear in 
mind that your general geographical location 
determines to some extent how much E s DX 
you may expect. There is a relationship be¬ 
tween latitude and E g propagation. This is 
apparent in the southern states where six 
meter operators experience an abundance of 
year-round E g openings. But those in north- 
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em states have the advantage of auroral open¬ 
ings, so things balance out fairly well regard¬ 
less of where you live. 

Here are 15 suggestions for catching more 
six meter DX than you may believe possible 
during a sunspot decline. They have worked 
for me; I’m sure they will for you: 

1. A good, directional antenna is a must. 
Net forward gain of 8 to 10 db after trans¬ 
mission line loss deduction is essential. Use 
the best low-loss coax you can afford and 
keep your swr down. You need all the gain 
you can get. 

2. Sensitive, well adjusted receiving equip¬ 
ment is much more important than transmit¬ 
ter power. Whether you use a straight 50 
mhz receiver or converter makes no difference 
so long as the result is efficiency and good 
sensitivity. Transmitter power is secondary 
and there’s little difference between AM and 
ssb although ssb buffs like to argue the 
point. CW is not widely used on six. 

3. If, like most of us, your operating time 
is limited, try to concentrate as much of it 
as possible between the hours of 0100 and 
0400 GMT. Next best bet is 1500 to 1700 
GMT (Fig. 2). 

4. If you haven’t already done so, learn 
to tune, not talk. If you can’t hear ’em, you 
can’t work ’em. Local ragchews are fine but 
don’t attempt to mix them with DX chasing. 
Much fine DX is missed this way. 

5. Get a good modern book on vhf pro¬ 
pagation and read it. Then reread it slowly 
and apply what you’ve learned. But keep an 
open mind; there’s much yet to learn that 
isn’t in the books. 

6. If you are not doing it now, form the 
habit of monitoring WWV daily and make 
notes of the short-term propagation forecasts 
it broadcasts hourly at five-minute intervals. 
They don’t apply directly to six meters but 
you will soon learn that disturbed conditions 
on the lower frequencies can mean DX on six 
at times. If you don’t know how to read the 
WWV coded forecasts, write to the National 
Bureau of Standards, Boulder, Colorado, for 
information; it’s free. 

7. Be patient. Don’t flip on your receiver, 
tune quickly across the band and, because 
you hear no DX coming in, assume the band 
is dead. A lot of DX is missed this way. 

8. Look for E s openings any time but 
particularly in summer months. They usually 
peak in June (Table H) and, on a smaller 
scale, again in December. South American 
stations are most frequently worked in spring 
and fall months. Bear in mind that six meter 


activity has increased substantially in the West 
Indies in recent years. Look for them when 
you hear southeastern states. 

9. Check weather patterns and beam in 
directions where rapid weather changes are 
reported. And learn how to determine when 
atmospheric inversions are likely to occur in 
your area. Such knowledge often aids in 
working a tropo opening before the less-in¬ 
formed competition discovers it and clutters 
up the band. 

10. In busy band openings, choose an op¬ 
erating frequency that takes you out of the 
heavy qrm. If you stick with the pack you 
may experience togetherness but it’s un¬ 
likely that you will get your fair share of DX 
with low power. 

11. When working an atmospheric duct 
don’t waste time attempting to get into areas 
you can’t hear. It’s impossible unless some 
other form of propagation occurs simultan¬ 
eously. 

12. Replace your transmission line every 
two years. This is particularly important in 
industrial, desert and coastal areas. Regard¬ 
less of quality, coax deterioriates in time. A 
line that does a fine job when new, may rob 
you of several precious db a few years later. 
And, check your antenna at least monthly. 
Wind, snow, ice, smog, birds and salt air do 
strange things to antennas. 

13. Check all tubes in tube-equipped re¬ 
ceivers, converters and transmitters every 60 
days and retube throughout annually. Sell 
your replaced tubes to someone who prefers 
local ragchewing. 

14. Never—never—get on frequency with 
a foreign station. Not only is this bad man¬ 
ners, but some foreign operators are so sen¬ 
sitive about it that they will leave the air if 
some thoughtless U.S. ham commits this car¬ 
dinal sin. Try 10 or 15 khz away, if you 
must, but never zero beat foreign DX. 

15. Maintain an accurate log and use GMT, 
which makes life easier for everybody, parti¬ 
cularly so when comparing notes with foreign 
operators. Keep a record of propagation con¬ 
ditions and effects and report your long¬ 
term findings to one of the amateur radio 
journals. There’s so much yet to learn about 
vhf propagation effects that any serious six 
meter operator who keeps accurate records 
may well make a significant contribution to 
scientific knowledge at any time. 

Sunspots? Who needs ’em on six meters? 

There’s plenty of solid DX ahead. Good 
hunting! 

...K7ALE 
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®t>e DX Desk 


With this issue, 73 inaugurates this DX 
page. We do not go to press with any pre¬ 
conceived format; that will depend largely 
upon you. We will rely upon the comments 
and suggestions of those who are concerned 
enough to make the page a reflection of their 
own needs and wants. 

There is no point in including DX items, 
expedition news, and the like. Our deadline 
is so far in advance of publication, that by 
the time you saw such items in print, they 
would be as cold as a landlord’s heart. More¬ 
over, it is not our intention to pre-empt the 
function of the many news sheets and bulle¬ 
tins in this field. These are readily available 
and do a splendid job. We urge you to sub¬ 
scribe to one or more of them. They deserve 
your support. 

What, then, will be our function? Just a 
short while ago, in New York, Wayne and I 
discussed this. We came to some definite 
conclusions. We are convinced that there are 
several areas in which we DX’ers can play an 
important role. Of prime importance, how¬ 
ever, is the job of bringing DX back to its 
position of former eminence. Many of us, 
concerned with the state of DX, due to high¬ 
ly regrettable events in the recent past, have 
lost our taste for the game, and are sour, 
more or less, on the whole idea. This feeling 
of indifference and cynicism must be replac¬ 
ed by confidence and a sense of enjoyment. 
DX is badly in need of a shot in the arm. 

I think that what happened to DX was the 
inevitable result of our own attitudes. We 
permitted DX to become a dog-eat-dog rat 
race, and inevitably this resulted in a debacle. 
The end began to justify the means. Right 
and wrong ceased to have any meaning. Ex¬ 
pediency, rather than ethics, motivated the 
quest for contacts. We began to overlook the 
sharp practices, cutting of corners, and out¬ 
right dishonesties taking place all around us. 

This is not to say that the competitive 
factors ought to be removed. Rivalry is a 
healthy part of all endeavors. Competition 
is very much a part of the world in which we 
live. But when a hobby assumes the charact¬ 
eristics of intrigue, conspiracy, and even 
blackmail and intimidation, then it is no long¬ 
er a hobby; it is more like war! When hams 
resort to favoritism, granting preferential ad¬ 


vantage to individuals and groups, the entire 
hobby suffers irreparable injury. 

A spirit of scrupulous integrity and fair 
play must characterize every phase of Ama¬ 
teur Radio. We can only be considered as 
worthy and reliable as our most untrustwor¬ 
thy DX colleague. Unfortunately, we are 
judged collectively, not as individuals. 

73’s award, WTW, is being administered 
very carefully. Every entry is scrutinized as 
through a high-power lens. We do not intend 
to allow dishonesty to be rewarded, and will 
tolerate no hanky-panky. We and our valida¬ 
tion affiliates are determined to maintain the 
highest level of integrity in this award. The 
penalty for cheating is absolute and irrevo¬ 
cable; disqualification without re-instate- 
ment. 

We’ve always felt it was too bad that DX 
contacts are always so brief. A merely cur- 
sury exchange of signal reports, names and 
locations, followed by the usual QRU, vy 73- 
tks OM hpe CU agn CL dit dit; this seemed 
always to fall somewhat short. At this point 
in time, when nations are seeking ways to es¬ 
tablish closer ties of friendship and under¬ 
standing, DX could be a positive force toward 
building “bridges of peace” among the peop¬ 
les of the world. It would be good to develop 
broader contact, deeper relationship on a 
personal level, whenever possible. Naturally, 
we do not mean to imply that an individual 
should tie up a rare DX station in an interm¬ 
inable rag chew when others are waiting to 
work him. But certainly we could expand 
our contacts to a certain degree, seeking ways 
in which to make friends through radio, rath¬ 
er than mere contacts. We actively solicit 
suggestions from readers, on this point. There 
must be many of you who have shared more 
than the tenuous type of momentary contact 
which, all too often takes place. 

Many foreigners talk about “Ugly Ameri¬ 
canism.” If we can change the opinions of 
foreign hams with respect to this over-stressed 
image, we will be doing our country a great 
service. Never forget that overseas hams also 
have families and associates, with whom they 
discuss ham radio, just as we do. Many minds 
may be changed, many hearts may be reach¬ 
ed. People respond to a spirit of respect and 
courtesy. And these qualities can be dis¬ 
played effectively during a qso. Perhaps we 
hams can do a better job in this field than the 
diplomats and politicians; a sort of person-to- 
person program. 

The very nature of the science of commun¬ 
ications attracts many persons to Amateur 
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The performance line . . . 
with a material difference! 

v y sz i 


telrex 


v 


PREFERRED AND SPECIFIED WORLD WIDE BY 
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS 

Don’t settle for anything less than the very best! Use Telrex Communica¬ 
tion products — for long lasting optimum performance and value! 

FREE . . . Tech data and pricing catalogs describing off-the-shelf and cus¬ 
tom-built antennas, systems, “Inverted-vee kits"®, towers, mono-poles 
and rotable "Berthas”. 

For commercial and military applications write for CM69 ... for amateur 
applications write for PL69. 

Communication 

Engineering 

rex Laboratories 



asbury park. 

NEW JERSEY 07712, U.S.A. 


Radio. Non-hams are invariably intrigued 
with the idea of contacting others via wire¬ 
less. But I have noticed that the more dis¬ 
tant the contact, the more irresistable this 
attracting becomes. Many times, more often 
than I can recollect, guests in the shack, only 
mildly interested in stateside contacts, would 
become absolutely ecstatic at the sound of a 
VK, ZL or VR coming through the speaker. 
There seems to be tremendous incredulity 
attached to the miracle of overseas commun¬ 
ication from one’s own home. If we wish to 
improve the flagging growth rate of Amateur 
Radio, (and it needs improving,) we can con¬ 
tribute much by exposing more people to 
the intriguing world of DX. I have used one 
particular ploy quite successfully. First de¬ 
termining the land of origin of the forebears 
of my visitor, I would then endeavor, usually 
not unrewarded, to make contact with the 
country sought. At the first sound of the 
familiar tongue from the ancestral mother¬ 
land one can sense the feeling of tension and 
excitement. I recall vividly one Hungarian 
fellow upon hearing an HA answer me with 
the phrase, “Budapest calling you,” practic¬ 
ally going berserk. He forced me to promise 
him right on the spot to help him become an 
amateur as quickly as possible! At this very 
writing, I am engaged in teaching code and 
theory to the young husband of one of my 
wife’s friends. He is so set on getting his tick¬ 
et that he calls me on the phone every day 
with questions that stump him; too eager to 
wait for our regularly scheduled get-togethers. 
And this came about as a direct resjilt of a 
4X4 contact. 

How about arranging community DX dem¬ 
onstrations with organized groups; Boy 
Scouts, Lions, Kiwanis, Rotary Clubs, frat¬ 
ernal organizations, etc. These groups are 
always on the lookout for program ideas for 
their luncheons and social evenings. If we 


can set up portable stations for field days and 
other events, why not for DX demonstrations. 
A bit of extra effort on the antenna set-up, 
and it’s a cinch! The potential is incalculable. 
We might win a bonus in the form of a new 
unwillingness to condemn us for every mal¬ 
functioning TV set, while gaining recruits at 
the same time. We can contribute a good deal 
toward the enhancement of ham standing in 
the community, merely by organizing such 
activity. Of course, someone might say, 
“What’s this got to do with DX?” Well, who¬ 
ever said that the only hams who can set up 
these affairs are traffic net people, or Civil 
Defense people? Why should not DX’ers do 
the same? 

You have probably gathered that I feel 
strongly that the emphasis, which has always 
been on individual achievement, should be 
tempered with the spirit of group effort as 
well. You are correct in your assumption. 
DX has never quite reached that plateau of 
collective co-operation enjoyed by other 
phases of the hobby. I see no reason for DX 
enthusiasts to remain isolated from one an¬ 
other in the exercise of their chief interest. 
The reason that the other types of activity 
are so well thought of, is because they con¬ 
tribute toward the welfare of society. We 
must also find ways of doing this. Well, how 
may this be done? In point of fact, it is being 
done, and a lot more often than is generally 
known. 

I can cite example after example. When 
earthquakes strike, and floods and epidemics, 
American DX’ers are always on top of the 
emergency, giving of themselves. I know a 
doctor ham who spent over 48 hours at his 
rig, running patches during a recent disaster 
in South America. The same ham has never 
failed to arrange for overseas shipments of 
medicines and serums when they were re¬ 
quired. Yet, the newspaper coverage in these 
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situations has been minimal, or non-existent 
altogether. If a kid jumps into a lake and 
saves a dog from drowning; if a hook and 
ladder company rescues a kitten from a tree, 
there’s always a big hue and cry...picture fea¬ 
ture stories, and all. But if a ham, through 
tremendous expense and eagerness to help, 
saves the lives of entire communities, or gets 
word through to the survivors of a disaster, 
you’re lucky if you find it opposite the Lost 
and Found or the used car ads on page 29. 

Why shouldn’t DX clubs and individual 
DX’ers get the kind of publicity they deserve. 
Or is the Little League more important? Or 
the Garden Club? Or the local standings of 
the baton twirlers and tiddly wink team? 
We desperately need publicity so as to im¬ 
prove our public image. And through DX 
exploits, we can get it. We merely have to 
get on the ball and establish liaison with the 
media. How about it? Again, we want sug¬ 
gestions. 

* 

Now I come to the piece de resistance. 
I’ve left it for last, not because it’s a delec¬ 
table tidbit, but because it’s a tough nut to 
crack, and demands serious thought. 

The presently designated sub-band seg¬ 
ments, and those slated to be added to the 
restrictions next November, while they may 
be well intentioned, are working special hard¬ 
ships on DX’ers, most particularly the CW 
operators. Because these sub-bands were po¬ 
sitioned at the very lowest edge of the bands, 
it is very difficult to prevent the intrusion 
of commercials and other interlopers. The 
anticipated use of these segments has not 
approached the projected estimates. There is 
very little activity on these low ends, leading 
to some wide-open spaces which are very at¬ 
tractive to unauthorized operators. There 
does not appear to be any active move on the 
part of our League to request a change from 
FCC. It appears unlikely that any change can 
take place without the backing of the League. 
Since the portions in question are, in large 
part, the concern of DX’ers rather than others, 
I feel that we should carry the ball in seeking 
the changes. We can do this only by concer¬ 
ted action, through letters on both an indivi¬ 
dual and collective basis. We should request 
that the sub-bands be re-located well up 
within the central portions of the previously 
designated bands. I am not asking you to 
make “waves.” I simply feel that an error 
in judgement has been made, and that an in¬ 
justice has occurred as a result, and that we 
ought to try to do something about it by 


communicating with the League. I hope you 

will give this your attention. 

♦ 

Well, that’s about it for this inaugural page. 

I hope some of it has been provocative. Please 
get in touch if you think of an idea which has 
merit. Remember, I told you that the page 
will reflect your needs and wants. I have no 
way of knowing what those needs are if you 
don’t express them. 

Next time we’ll publish the current WTW 
standings, new certificates issued, and some 
pertinent data on the award. By the way, 
some of the fellows are getting so close to 
the 300 mark, I asked Wayne to have some 
certificates made up. We surely would like to 
see more activity on WTW 40 and 80 meters. 
The other three bands are getting all the ac¬ 
tion. How about it, people? 

...K2AGZ 

DX Quiz 

The Numbers Game 

OK, all you DX’ers, let’s see how much 
you remember in the way of country names 
when faced with prefixes. Score five points 
for every correct answer. 300-country men 
should get 1002 on this. 250-country ops 
should get 95%. 200-country beginners should 
get 90%. Here are the prefixes, you write in 
the country name. Spelling doesn’t count. 


1M4 

7G1 

1S9 

7P8 

3W8 

8F4 

4M 

9A1 

4Z 

9F 

5B4 

9H1 

5L2 

9K3 

5R8 

9M2 

5T 

9X5 

5U7 

9Y4 


The answers to the quiz are on page 117. 
Don’t sneak a look until you’ve done your 
very best. 



Moving? Please 
Let Us Know! 
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1 KW HIGH EFFICIENCY DUAL BAND ANTENNA The Guerilla 

Completely portable, ideal for field or permanent shack. For 75/40 Phone Bands. Over 96% overall 
efficiency and 50% power gain over dipole on 40. Completely weather sealed. Assembled antenna, 50 
ft. lead, balun, erection materials, manuals, in sealed containers. Put up in 5 minutes, down in 3 with¬ 
out any climbing. Wt. 3 Yi lbs. 

$33.75 Postpaid in U.S. 

SASE for tech, data 


M 


DUS/NP ENTERPRISES 


571 Orange Grove, Melbourne, Fla.32901 



NEW BOOKS 


Fairchild Catalog 

The 1969 Fairchild Semiconductor Dis¬ 
crete Device Condensed Catalog is now avail¬ 
able. This book contains a complete listing 
of Fairchild discrete devices, from diodes to 
FETs to power transistors. 

Devices are listed numerically within spe¬ 
cific categories enumerated in the table of 
contents. All are available from your Fair- 
child Distributors. The catalog contains a 
list of all the distributors who have these items 
on the shelf for immediate sale. It contains 
a numerical index as well as a break-down of 
the various devices. 

Free from Fairchild Semiconductor, 313 
Fairchild Drive, Mountain View, Calif. 94041. 

New Semiconductor Handbook 

Motorola has announced publication of 
the Semiconductor Power Circuits Hand¬ 
book, containing the latest information in 
power circuit design. Prepared especially 
for users of power transistors, thyristors, 
rectifiers and zener diodes, this 264-page 


manual includes many designs being pub¬ 
lished for the first time. Some 150 new cir¬ 
cuits have been specially designed, cons¬ 
tructed and evaluated in Motorola’s appli¬ 
cations test laboratories to ensure design¬ 
improving performance. 

The information-packed “how-to-do-it” 
handbook is divided into six chapters that 
cover the major application areas of inter¬ 
est to semiconductor power device users - 
(1) motor speed controls, (2) inverters and 
converters, (3) regulators, (4) static switch¬ 
es, (5) audio and servo amplifiers, and 
(6) miscellaneous thyristor and transistor 
switch applications - covering virtually ev¬ 
ery type of power application. 

Approximately 270 illustrations comple¬ 
ment the text, providing detail circuit illus¬ 
trations and waveform diagrams. Complete 
bibliographies are also included for each 
chapter. 

Copies may be obtained by sending check 
or money order for $2.00 per copy payable 
to Motorola Inc., at Box 20924, Phoenix, 
Arizona 85036. 

What Am I Eating? 

Can you guess the food from the list of 
the ingredients? “Contains water, coconut 
oil, non-fat dry milk, tapioca flour, lactic 
acid, mono and diglycerides, citric acid, lo¬ 
cust bean gum, artificial flavor, quar gum, 
carrageenan, potasium sorbate and artificial 
color.” What am I eating? See page 136. 



HAM! 

V-0-M 

20,000 1 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name __ 

QTH _ 

City_State_Zip- 

REDLINE - JAFFREY - NH - 03452 


ORDER TODAY 
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Whipping "Two” Mobile 


The need for a better two-meter antenna 
for mobile use was the reason for trying 
both five-eighth and three-quarter whip base- 
loaded antennas. From the schematic, it will 
be noted that two antennas were tried out, 
one with a series coil, and the other with a 
grounded coil with a tap for impedance 
matching. 

The parts required are: 

1. Connector, of a type to be determined by 
individual need. However, in the ground¬ 
ed coil configuration, be sure to use a 
connector which makes a positive ground 
connection. 

2. Plastic pill vial, size 1-1/8” O.D. and 
2-3/4” long, which can be purchased at 
your local drug store. 

3. #14 enamel wire 

4. 3/8” dia. brass rod stock, 2” in length 

5. 2 ounces of casting resin, catalyst (4 
drops per ounce) and coloring if desired. 
Dye will give a transparent effect, pig¬ 
ment opaque. These items can be ob¬ 
tained from most hobby shops. 

6. 1/8” diameter metal rod, 53” long, for 
series coil antenna. 

7. 1/8” diameter metal rod, 48” long, for 
ground coil antenna (these rods are much 
longer than necessary ). 


Alton E. Glazier, K6ZFV 
3154 Jordan Road 
Oakland, California 94602 

Construction 

Take the 3/8” diameter brass rod. From 
one end, drill a 1/8” diameter hole 1%” 
deep. Measure 3/8” from this end, and at 
right angles to the previous hole, drill and 
tap for a 6/32” bolt. Measuring from the 
same end 1”, drill and tap for a second 
6/32” bolt. On the opposite end of the 
brass rod, drill a hole !4” deep, just large 
enough for # 14 diameter wire. 

The series coil is wound on a !4” dia¬ 
meter form, using #14 wire, 11 turns. The 
coil length is 1V4”. At one end of the coil, 
bend the #14 wire at a right angle, then clip 
off at 3/8”. At the opposite end, bend #14 
wire to a right angle, and clip at a distance of 
1 Vi”. Scrape enamel off both ends. Solder 
the short end to the brass rod. Take the pill 
vial, and starting with a small drill, drill a 
hole in the center of the bottom. Slowly in¬ 
crease this diameter to 3/8”, being careful 
not to crack the plastic. 

Insert the brass rod with the coil attached 
into the open end of the pill vial and slip it 
through the 3/8” hole so the rod will pro¬ 
trude from the bottom of the vial for a dis¬ 
tance of 1-3/8”. Slip the coaxial fitting over 
the long end of the wire, and insert enough 
of the Fittings so that it will be into the vial. 


* 

3/4 X WHIP 


rn 


❖ 

52 

OHMS 


SERIES 

COIL 



GROUNDED 

COIL 


Fig. 1. Coil encapsulated in plastic pill vial. 


Fig. 2. Three quarter wave whip with series 
coil. 
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but be sure the connector will be clear to op¬ 
erate. 

Now center the brass rod and keep it 
parallel with the plastic container and the 
coaxial fitting. Solder the long wire to the 
coaxial connector. Check once again to be 
sure the fitting, the plastic vial and brass rod 
are all vertically in line. 

In order to keep the plastic from escap¬ 
ing, and to keep the brass rod in line, it may 
be helpful to use either putty or a fast¬ 
drying glue. With the vial upright (coaxial 
connector up) you are now ready to pour 
the casting resin. This container will require 
two ounces of casting resin and eight to ten 
drops of catalyst. If coloring is desired, mix 
either pigmented color or dye with the resin 
before adding the catalyst. See the manu¬ 
facturers instructions for details on mixing. 
Carefully pour the resin into the vial, and let 
it stand for twenty-four hours. 

The second antenna is made in very much 
the same manner, except the coil is wound 
on a 5/8” form. The total number of turns 
is six, and the spacing between turns is the 
width of the wire. The end opposite the 
brass rod is soldered to the outside material 
of the coaxial fitting. A piece of flexible 
#16 wire is brought up through the con¬ 
nector and is tapped to the coil two turns 
from the grounded end. 

To prune these antennas to frequency, 
use a piece of expendable wire the same dia¬ 
meter as the fka! whip. Insert into the 
opening of the brass rod and secure with 
6/32” bolts. Insert a standing wave bridge in 
the coaxial line, tune up the transmitter, and 
check the swr, which should be fairly high. 
Shut off transmitter and clip approximately 
Va" from the top end of the antenna. Turn 
on transmitter, retune, and check swr. Keep 
using this procedure until swr is at mini- 



Fig. 3. Five eighths wave whip with ground¬ 
ed coil. 
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mum. After finding the proper length, re¬ 
move the whip and use this measurement 
for the permanent antenna, which will be 
made of spring metal. For best results, be 
sure this pruning procedure is done at the 
permanent position of the antenna on the 
vehicle. 

The tests were conducted over as flat a 
terrain as possible, trying to preclude the 
possibility of reflections. Three different 
test sites were used. The reference antenna 
was a quarter-wave 19” whip. All tests con¬ 
ducted showed the long antennas to give bet¬ 
ter signal strength and less mobile flutter 
both on transmit and receive. 

It would appear that possibly the three- 
quarter wave antenna has a higher angle of 
radiation than the five-eighths wave antenna; 
however, not a sufficient number of tests 
were made for angle of radiation to be con¬ 
clusive. It would also appear that there was 
no advantage in one method of coupling 
over another. The number of tests made was 
thirty. Although S-meter readings in most 
receivers are rather meaningless, they do give 
us a relative indication as to strength. The 
thirty tests made showed an average increase 
of over one S-unit. The standing wave ratio 
of the various antennas was as follows: 
Quarter-wave, 1.3 to 1 
Five-eighths wave, 1.1 to 1 
Three-quarter wave length, 1.2 to 1 

The antenna was located on the roof of a 
station wagon. The transceiver was an 
SR-42, and the standing wave bridges were a 
Mars and a Calrad. 

Although it is never a good idea to en¬ 
capsulate the antenna coil, in this case the 
inductance was so small that no apparent 
differences were noted between this type of 
construction and air-wound coils. It was ap¬ 
parent the mechanical advantages were well 
worth any slight degrading. 

...K6ZFV 
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Design of UHF Tuners 


Suleyman Sir 

Communications Applications 
Care of Fairchild Semiconductor 
313 Fairchild Drive 
Mountain View, California 94041 


Using Silicon Transistors 



FIG. I. PHOTOGRAPH OF THREE UHF TV TUNERS IN THE MARKET. 


Since the 1964 FCC requirement that all 
television sets provide UHF reception, manu¬ 
facturers have spent considerable time and 
money on the design and development of 
economical UHF tuners. 

Size, performance, cost and reliability are 
the objectives in tuner design. The introduc¬ 
tion of small screen portable sets has made 
the dimensions of the tuner a decisive factor 
in design. A miniature UHF tuner is attrac¬ 
tive in that it may be used in all sets, but 
miniature units are not efficient in perfor¬ 
mance and are expensive to manufacture. A 
larger tuner, for example, 2.7” x 1.3” x 2.8” 
is more efficient, easy to manufacture, but 
often will not fit in small sets. The size 
problem is solved by manufacturing dif¬ 
ferent size tuners, but this requires addition¬ 
al manufacturing lines and increases inven¬ 
tory cost. 

Transistorized UHF TV tuners are su¬ 
perior to tube types because they can be 
manufactured in small sizes, are more ef¬ 
ficient and stable, and do not require perio¬ 
dic maintenance while providing a longer 
life span. Figs, la, b and c show three sizes 
of UHF tuners presently in use. The first 


two can be used in small screen portable sets 
while the larger is suitable for console sets. 
Description 

The UHF TV tuner described here was 
built to demonstrate the capability of the 
new UHF oscillator device, SE3005, and to 
provide guide lines for its use in tuner de¬ 
sign. After the basic size of the tuner is es¬ 
tablished the design problem would be to as¬ 
sure optimum performance, simple construc¬ 
tion, reliability, low cost and ease of manu¬ 
facturing. Fig. 2 shows the finished tuner. 
The two compartments on the left are dou¬ 
ble tuned passive rf pre-selector cavities, 
while the third, on the right, is the local os¬ 
cillator cavity. The center section also 
houses the mixer diode and associated com¬ 
ponents. 

RF Sections 

The pre-selector rf cavities have capaci- 
tively tuned lines. The lines and the cavities 
are self resonant at 1,000 MHz. The lines 
are selected by an empirical method, mathe¬ 
matical analysis is difficult because the fre¬ 
quency of operation spans from the point 
where simple transmission line theory can 



FIG. 1A. BASIC TRANSISTOR OSCILLATOR CIRCUIT. FIG. 2. PHOTOGRAPH OF TOP VIEW OF A UHF TUNER. 
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Fig. 3. Q l of the tuner at three different 
frequencies. 

be applied (890 MHz) to frequencies where 
lumped inductance (470 MHz) is effective. 
The loaded Qj of the cavities are high at the 
high frequencies and lower at the low fre¬ 
quencies. The calculated unloaded Qy of 
the cavities is about 1,500 at 470 MHz and 
1,800 at 900 MHz. The Q is considerably 
lower at 470 MHz because the variable capa¬ 
citor’s sliding contacts acts as a signal path at 
this frequency. The bandpass response of 
the pre-selector cavities is shown in Fig. 3 at 
the indicated frequencies. These cavities are 
coupled by a 1.3 x 1.8 cm window. The lo¬ 
cation and the dimensions of the window are 
determined by the bandwidth requirement 
and the location of the capacitor rotor shaft. 

The 300-ohm input is inductively coupled 


to the cavities. The lines in rf sections are 
2.4” x 0.4” x 0.05” silver plated brass. One 
end of each line is welded to the cavity wall, 
while the other is anchored with a ceramic 
stand-off. This method of mounting helps 
to prevent microphonics. 

Oscillator Section 

A common-base oscillator was used. The 
SE3005 has sufficient internal feedback ca¬ 
pacity to sustain oscillation across the UHF 
TV band. Therefore, additional external 
feedback was not used. The schematic of 
the oscillator circuit is shown in Fig. 4. The 
transistor base was rf grounded through ca¬ 
pacitor Cj. The collector tuning tank circuit 
consists of the transistor collector capaci¬ 
tance, line L^, and variable air capacitance 
C7. The transistor collector was shunted 
with capacitor Co for the desired frequency 
of oscillation ancf stability. Capacitor €7 is 
a ceramic disc; one side of it was soldered to 
the cavity wall and line Lg was soldered to 
the other side. Therefore, C2 acts as support 
to one end of Lg while the other end of Lg 
was supported by a ceramic column. Tying 
down in this manner prevented the pos¬ 
sibility of mechanical vibration. 

The oscillator was biased for minimum 


♦12 0V 





= 15M 


= 3.3k 
= 10k 


=50 pF. Tubular 

L |= Marching network for 300 Ohm* 
L 2 =5T, 0.15'* ID. *24 Wire 


=330 Ohm* 

= 500 pF. Tubular 
= 10 pF. NPO 
= 1000 pF. Tubular 


L 3 *10T, 0.10*’ ID. «24 Wire 

L 4' L 5' L 6 = S " 

Qj -SE3005 Fairchild 

D, - FHI 100 Fairchild 


FIG. 4 . A TYPICAL UHF TV TUNER SCHEMATIC. 
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FIG. 5. FREQUENCY VARIATIONS WITH VOLTAGE. 



FREQUENCY HHl 

FIG. 6. FREQUENCY VARIATION WITH TEMPERATURE. 

frequency drift. Fig. 5 shows frequency 
drift versus bias voltage while Fig. 6 shows 
the frequency stability with temperature 

change. 

The oscillator cavity was built larger than 
the rf cavities for ease of soldering the tran¬ 
sistor and its associated bias components. 
The transistor leads were kept as short as 
possible because long leads have an adverse 
effect on oscillator performance. 

Mixer Section 

The mixer section consists of a Hot Car¬ 
rier Diode (Fill 100), an inductance (L 2 ), a 
capacitor (C 4 ) and two pick-up loops. One 
loop is used in the local oscillator cavity and 
the other in the mixer cavity. The mixer 
cavity works as follows: The incoming rf 
and LO signals are coupled into the non¬ 
linear diode element; the LO signal forces 
the non-linear diode element to become a 
time-varying active network. Under this 
»« c ! 



FIG. 7. COMPONENTS LAYOUT FOR OSCILLATOR. 
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Fig. 8. Diode current, noise figure, and con¬ 
version loss of tuner.* 


condition the diode generates harmonics: 
either the sum or the difference of LO and 
rf signals is extracted from the output of the 
mixer diode and is called the if signal. In 
UHF TV tuners, the LO signal frequency is 
above the //signal. Until 1966 point contact 
diodes were used as mixer diodes in UHF 
TV tuners but Hot Carrier Diodes are seeing 
increased usage because of better reliability, 
better V-l characteristics, low noise figure 
amd low conversion loss. 

The inductance L 2 and capacitance C 4 
provide a low-pass filter for the if signal and 
provide a matching network between the 
diode output and the if amplifier. L 2 and 
C 4 are self resonant at 80 MHz for image 
suppression. The mixer diode current is ad¬ 
justed by changing the size of the pick-up 
loop in the oscillator cavity. The magnitude 
of the diode current depends on loop area 
and its proximity to the line Lg. The loca¬ 
tion of the loop was chosen to prevent over¬ 
loading the oscillator. Since the location of 
the loop would change the load reflected to 
the transistor, it could cause the oscillator to 
stop. Fig. 8 shows the diode current, noise 
figure and conversion loss variations across 
the UHF TV band for one diode loop set¬ 
ting. A smooth current output is desired 
since excessive variations imnair overall re¬ 
ception. Forward biasing the mixer diode 
will affect the noise figure and output cur¬ 
rent; however, an optimum bias setting is 
difficult to establish because the oscillator 
output is not constant across the UHF band. 
Conclusion 

The tuner described here performs with 
an output that was not appreciably affected 
by variations in transistor parameters. Since 
mass production was not the aim, life expec¬ 
tancy or durability of the cavity under use 
was not analyzed. 

^Copyright, Fairchild Semiconductor, 1968/Printed 
in U.S.A./BR-03-0003-38/5M 
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KW BAIUN KIT ST/U ONLY fS! 

The AMIDON Toroid Baiun Kit makes a modern, compact antenna 
transformer that can be wired for either 4:1 or 1:1 impedance ratio. The 
balun is ideal for use between a coaxial feedline and a balanced an¬ 
tenna. It reduces coax radiation and properly balances the energy for 
application to the antenna's feedpoint. The balun also acts as an isola¬ 
tion device and removes the capacity of the coax from the antenna 
which extends the low SWR frequency range of the array. Baiuns made 
from this kit can be used to advantage on these antenna types. Dipole, 
Quad, Beam, Inverted Vee, Windom and Folded Dipole. 

SEND m 

etae nyiRi 

AMIDOIM, 

12033 OTSEGO STREET • NORTH HOLLYWOOD, CALIF. 91607 


Adjusting FM Deviation be accomplished. In this way you can use 

The proper adjustment of the deviation your receiver to check the deviation of your 
control is important for good FM communi- associated transmitter. 

cations. If it is too low, the audio at the re- Connect the ac voltmeter or scope across 

ceiver is also low. If it is too high the over- the speaker terminals. Substitute a five watt 

deviation will bring you reports that though resistor for the speaker if you can’t stand the 

your signal is strong, it breaks up when you noise. Apply a 1 kHz tone to the transmitter 

talk. or whistle steadily into the mike if an audio 

Test instruments for measuring transmit- oscillator is not available. Slowly advance 

ter deviation cost upwards of S250. There the' deviation control from its lowest posi- 

is, fortunately, a shortcut method for devia- tion (with the transmitter turned on) and 

tion measurement using just an FM receiver watch the ac meter. 

and an ac voltmeter (or oscilloscope). As you increase the deviation you’ll see 

To adjust deviation using this method a fairly linear increase in the receiver audio 

you must use a receiver with the appropriate level, followed by a flattening out, and then, 

bandwidth. The economy priced monitor as you go outside the passband of the recei- 

receivers are of no use here. If you want to ver, the audio level will fall off and the noise 

use a narrow band — 5 khz system, you must level will increase. This is just what happens 

use a receiver with this bandwidth. If your when an over-deviated signal is received by 

system contains both wide and narrow band another FM mobile. 

units, adjust all transmitters for narrow band Repeat the adjustment several times, pay- 

operation. This will cause slightly reduced ing particular attention to the point at which 

audio in the wide band receivers, but will the linear rise just starts to flatten. This is 

provide much better overall performance. the point at which the deviation control is 

Most commercial units such as Motorola, properly set. 

GE, etc., have power supplies which will al- I’ve used this system to set deviation on 

low the transmitter and receiver to be used many occasions and have been amazed at its 

simultaneously for short periods of time. accuracy when compared against properly 

Refer to the schematic to see how this can calibrated instruments. 
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Eugene Fleming, W0HMK 

328 Gunnison Avenue 

Grand Junction, Colorado 81501 


Review ofHeathkit 
IT - 28 Capacitor Checker 



A careful scanning of most of the elec¬ 
tronics magazines from the early ‘50s to the 
present has brought to light some interesting 
capacitor checker circuits, but none of the 
construction articles on these instruments 
boasted a range from picofarads to hundreds 
of microfarads J This is the range encoun¬ 
tered by even a casual builder. 

Examination of the specs, of commer¬ 
cially available capacitor checkers revealed 
that most of them do not cover the wide 
range of values needed by the experimenter 
and builder. The one that is satisfactory has 
a price tag that disqualifies it. 

When the announcement of the revised 
Heathkit Capacitor Checker IT-28 recently 
appeared, I immediately began to devise 
means to get the XYL out of the house long 
enough for me to pick the lock on the piggy 
bank. 

Manual 

An outstanding feature of the kit is the 
three page circuit description included in the 


construction manual. Simplified schematics 
are used to clarify the theory of operation. 
Any ham with elementary knowledge of test 
instrument circuits will find these pages en¬ 
lightening reading even if he has no intention 
of building the tester. 

In addition to the standard Heathkit step 
by step instruction and pictorials, there is an 
easy to read two page schematic of the in¬ 
strument at the back of the manual. In¬ 
cluded on the schematic are operating volt¬ 
ages expected at the tube sockets which are 
indispensable for trouble shooting. 

Circuit 

The big surprise came when the power 
supply schematic was examined. The half 
wave vacuum tube rectifier is unusual for 
new equipment in this time of semiconduc¬ 
tors. A little reflection indicates that there 
is about 1500 PIV in the circuit, which in¬ 
expensive diodes do not handle. 

The heart of the IT-28 is the bridge cir¬ 
cuit, which uses the 6E5 “eye tube” as an 
amplifier and null indicator. Three resis¬ 
tance and three capacitance standards are in¬ 
cluded in the instrument. Driving voltage 
for the bridge is provided by a transformer 
7,'uich supplies 60 Hz ac. Provision is made 
for use of external driving voltage of up to 
10 kHz. There is also provision for connec¬ 
tion of standard resistance, capacitance, or 
inductance for comparison with a com¬ 
ponent of unknown value connected to the 
“Test” posts. 

Construction 

Construction time for a nearsighted, but¬ 
terfingered technician was approximately 9 
hours. 

Wiring is greatly simplified by a ready¬ 
made harness that already has the insulation 
stripped from the ends of the wires. Com¬ 
ponents are uncrowded for the most part. 

Most of the electronic components are 
mounted on a conventional chassis using 
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tube sockets and terminal strips. Controls 
are bolted to the front panel. A sizable por¬ 
tion of the construction time is consumed in 
the interconnection of the panel and chassis. 

The hardest part of the whole operation 
is mounting the line cord strain relief insula¬ 
tor. 

Even the beginner should have little dif¬ 
ficulty getting this instrument to operate, 
for construction is straightforward. 
Operation 

With 8 front panel controls, this instru¬ 
ment might at first glance appear a compli¬ 
cated knob t wirier’s delight. It does not 
turn out to be nearly as complicated as it 
looks. Care is required to be sure the range, 
bridge-leakage, type, and power factor con¬ 
trols are properly set before beginning to try 
to get the eye tube to open. 

Anyone with vtvm available will find re¬ 
sistance measurement easier with it than use 
of resistance ranges on the IT-28, even 
though these ranges are quite usable. The 
200 ohm, 1% resistor included for calibra¬ 
tion of the instrument also comes in handy 
for calibrating the vtvm. 

The capacitance ranges are a real delight 
to those who salvage parts from defunct 
equipment, but who do not want the “junk 
box” cluttered with components in doubt¬ 
ful condition. These ranges will serve the 
builder or repairman well as a tool in posi¬ 
tively indicating a capacitor’s condition. 

For best results in checking capacitors of 
a few tens of pf, it is best to use an external 
generator connected to the posts supplied 
for the purpose. A check indicated the fre¬ 
quency of the external signal is not as im¬ 
portant as the ability of the generator to 
supply adequate voltage to the low impe¬ 
dance of the input. A 1000 Hz tone taken 
from the 16 ohm output of an amplifier run¬ 
ning at high gain made the null much sharper 
than did the internal 60 Hz. It was possible 
to measure capacitance of a pair of twisted 
wires. 

The “Mini-lytic” function of the “Type” 
switch will be most useful to those who 
work with transistor circuits. Who doesn’t, 
these days? 

The “Electrolytic” function also provides 
a test of “power factor” of the capacitor. 
“Power factor” is the cosine of the angle by 
which the applied current leads the voltage 
in a capacitor. Use of a capacitor with a 
high power factor can seriously degrade the 
performance of filter, bypass, or coupling 
circuits.3 


The “Leakage” position of the “Bridge- 
Leakage” switch will test quickly the condi¬ 
tion of all three types of capacitors, with dif¬ 
ferences in type taken care of by proper set¬ 
ting of the “Type” switch. 

Since the instructions specify that the up¬ 
per operating frequency of the IT-28 is 10 
kHz, it is inconceivable that the comparator 
range is useful for checking any inductance 
other than those used at audio frequencies. 
If much work using this range is anticipated, 
precision inductances of 1 henry and 100 
milahenries should be acquired. Turns ratios 
of those old transformers cluttering up the 
“junk box” can also be determined. 
Conclusion 


For the ham builder who has a vom or 
vtvm, a grid dip meter and access (maybe at 
the corner drug) to a tube checker, the IT-28 
is recommended highly as the next piece of 
test equipment. ...W0HMK 


References: 

1 R.L. Waters. "Direct Reading Capacitance Meter," 
Radio-Electronics; Vol. XXXIV, No. 8 (Aug., 1963), 
op. 32-33. 

^Eugene Fleming, "Electrolytic Saver," 73; Nov., 
1964, pp. 31-32. 

3h.P. Manly, "Power Factor...What It Means," 
Radio-Electronics , Vol. XXVili, No. 7, p. 82 ff. 
(Aug., 1963). 


Specifications: 

Test Circuit 

AC bridge powered from internal 60 hz or external 
source. 

Ranges: 

Capacitance-10 picofarad to 1000 microfarad in 4 
overlapping ranges, one range for comparison with 
external standard. 

Resistance-5 ohms to 50 megohms in 3 ranges. 
One range for comparison with external standard. 

Inductance-One range for comparison with extern¬ 
al standard only. 

Power requirements 

1 i5 or 230 (nominal) volts ac 50/60 hz. 30 watts. 
Internal power supply 
Half-wave rectifier. 

Tube complement 
6E5, 6AX4, 6BN8. 

Controls 

Bridge balance, power factor, test voltage, range 
switch, type switch,bridge-discharge-leakage switch, 
on-off, int.-ext. bridge power. 

Size 

9-5/8”x6-5/8”x5” 

Weight 
5 pounds. 
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How to Convert Your Receiver 
for 6 Meter Reception 
Without Really Trying 

...a chapter in the life of a 75A2...a story that asks the 
question, "Hill Collins recognize this receiver after lie's done 
with iff" 

Robert L. Grenell, ex W8RHR 
3926 Beech Street 
Cincinnati, Ohio 45227 


Those of you who are fortunate enough 
to have a 75A2 have undoubtedly been wait¬ 
ing with bated breath for someone to write 
an article on a six meter conversion. This is 
your lucky day, because you can now 
resume normal breathing. You can also pre¬ 
pare to dig into the innards of your receiver. 

One feature I particularly wanted to in¬ 
corporate in my revision of the 75A-2 was 
the convenience of internal capability for 6- 
meter coverage. The 75A-2, being a double 
conversion receiver with a crystal-controlled 
first oscillator, lends itself to this treatment 
very nicely, since the front end is really a 
multi-band crystal-controlled converter. I 
even had an extra bandswitch position to 
play with, since it originally covered the la¬ 
mented 1 I meter-band, tuning 26 to 2X MHz. 
In order to keep the bands in ascending order. 
I decided to convert the 11-meter band to 10, 
and 10 meters to 6. The first step entailed 
only plugging the 10-meter crystal into the 
I 1-meter socket and tepeaking the coils. No¬ 
thing much to that. 

Now. the fun began. First, there were a 
number of decisions to make and considera¬ 
tions to be met. The rf stage uses a 6AK5. 
Let’s face it-6DC6’s, 6B7,6’s and 6GM6's 
notwithstanding, you can’t find a better tube 
than the 6AK5 for low noise, high gain, and 
efficient performance over a wide frequency 


range. Futhermore, we’re talking about 6- 
meters, where atmospheric and thermal noise 
are the limiting factor. Only in cases of the 
grossest misdesign or bad tube choice will the 
front end noise ever be a serious problem. 
The 6AK5 is still in excellent shape at 50 
MHz. So, I decided to leave the rf stage 
alone-cxcept for the coils. The 6AK5 is just 
out of vogue, but it’s far from outmoded. 
Obviously, the noisy 6BE6 mixer would have 
to go, but first 1 wanted to get things perking 
on 6 so 1 could try some substitution tests. 
1 was not particularly impressed with the 



Fig. 1. Mixer oscillator conversion suitable 
for adding 6 meter coverage as installed in 
the Author's 75A2. It is also recommended 
for improving the performance of older re 
ceivers. It features low noise and excellent 
performance over a wide frequency range. 
The 6EA8 offers a conversion of 4000 mi- 
crohmos. 
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range of tubes which I could try in this ap¬ 
plication, but, as you will see, circumstances 
forced me to an excellent choice. 

I now began to physically attack the re¬ 
ceiver. The 10-meter coils were pulled, re¬ 
wound for 6, reinstalled, and peaked with a 
grid-dipper. I plugged in a 55.455 MHz over¬ 
tone crystal. Nothing happened. It wouldn’t 
oscillate. It seems that the Collins 12AT7 
multivibrator oscillator circuit required more 
crystal drive than I could get at that frequen¬ 
cy. Major surgery was called for. Now I had 
to redesign the oscillator as well as the mixer. 
However, the problem of choosing a mixer 
was solved, A quick survey of the tube man¬ 
uals, literature on new equipment, and back 
issues of 73 revealed that my* best choice 
would be the 6EA8, a triode-pentode mixer- 
oscillator closely related to the 6U8. This 
nifty little bottle is designed for VHF tele¬ 
vision applications, and provides a conversion 
transconductance of 4000 micromhos com¬ 
pared to only 475 for the 6BE6-which is a 
noise generator above 20 MHz. It has excel¬ 
lent noise characteristics, and I felt sure that 
6 -meter performance would be good, aqd 
10 -meter performance much improved. 

Everything was stripped from the 12AT7 
and 6BE6 sockets. The mixer-oscillator cir¬ 
cuit shown in Fig. 1 was built up using the 
9-pin socket. The only other change necessary 
was to reduce the value of the VR tube drop¬ 
ping resistor from 2500 to 2000 ohms. I 
plugged in the 6EA8 and peaked up the oscil¬ 
lator coil. It took off at once. I realigned 
the whole front end and started listening. 
Results were beautiful. Without the masking 
noise of the 6BE6 I discovered how noisy my 
location is! The extra gain and low noise 
characteristics of the 6EA8 really shine on 
10 and 15. Signals average 6 to 8 db farther 
out of the noise than before the conversion. 
On the lower bands, there’s little difference, 
predictably, except during opening and clos¬ 
ing on 20, when the low noise factor and ex¬ 
tra gain help greatly. Performance on 6 is 
excellent. The noise figure is slightly better 
than that of the familiar Handbook converter 
using 3 6CW4’s! If that seems hard to believe, 
remember that a converter running into a re¬ 
ceiver is subject to matching problems, and 
that every stage means that more noise is gen¬ 
erated in the receiving system. The use of 
converters as we are accustomed to them is 
convenient and economical...but it’s certainly 
not optimum! 

Six-meter ground-wave reception is solid for 
a 100 mile radius, and I regularly hear sta- 
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tions in Michigan, Tennessee, Pennsylvania, 
and West Virginia—as well as the expected 
Kentucky and Indiana. Although I don’t 
have the equipment necessary to make a good 
evaluation, receiver noise is well below ther¬ 
mal and atmospheric noise. I hear everything 
anyone else in the area hears, and more than 
some. Birdies are not evident, another advan¬ 
tage of an internal arrangement over a con¬ 
verter set-up. The conversion was completed 
by making the appropriate changes in MHz 
dial calibration and the band switch index. 
A conversion of this type is easy and suitable 
for any receiver having a crystal controlled 
front end. Even if you don’t have an extra 
band (like 11 meters) to play with, you can 
add a position on your bandswitch, if you’re 
the ambitious type. 

The whole thing goes together easily, is 
uncritical, and stable. It’s nice to be able to 
flick up to 6 without having to wade through 
the usual rat’s nest of wires, and there’s ab¬ 
solutely no compromise between convenience 
and performance—both are improved! The 
only thing I don’t like is that empty socket 
that used to hold the 6BE6 mixer. It just 
sits there begging to be used. Let’s see now... 
what could we put in there...? 

...W8RHR 
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Monitor 2 


Alton E. Glazier, K6ZFV 
3154 Jordan Road 
Oakland, California 94602 


The need for Monitor 2 arose from the 
many hams who want to monitor two meter 
repeaters while still leaving their main equip¬ 
ment free, and possibly is an answer to 24- 
hour-a-day emergency listening. It was de¬ 
cided to make the project as easy as possible, 
with high reliability and low cost. 

The basic receiver is the old standby, the 
five-tube ac/dc broadcast radio (12BE6, 
12BA6, 12AV6, 50C5 and 35W4), purchas¬ 
ed from most catalog houses or drug stores 
for about $10. Most of these imports are 
hand wired, and this is recommended for 
ease of conversion. 

The major change is at the converter 
(12BE6). The if, second detector, and audio 
stages are left as is. Remove the variable 
capacitor, antenna coil and oscillator coil. 
This will give you the space needed for the 
crystal oscillator tube and components. The 
oscillator is the one described by Frank 
Jones, W6AJF (“The Overtone Harmonic 
Crystal Oscillator,” CQ Magazine, February, 
1963). This is an excellent circuit, and 
makes possible this simple conversion. 

Remove everything from pins 1, 2, 6 and 
7 from the 12BE6. Bypass filament pins 3 
and 4 to ground with a .002 capacitor. 
Mount L-2, C-2 as close to socket as possi¬ 
ble. One side of L-2, C-2 connects to pin 7. 
The other ends of L-2, C-2 connect to 
ground. Connect a 27 K l A watt resistor and 
a 4.7 pf capacitor from pin 1 to ground. 
Dress this resistor close to the chassis. This 
completes the mixer conversion. 

TTie oscillator uses a 6CW4. Although the 
filament current is slightly different from 
the rest of the tubes, no harmful effects have 
been noted. Trace the filament series string 
and find that filament lead which goes to 
ground. This will vary according to the 
manufacturer. Remove from ground, and in¬ 
stall a choke made up of ten turns of hook¬ 
up wire 1/16” in diameter. From the pre¬ 
vious filament, connect to pin #12 of Nu- 
vistor socket. Also bypass to ground with a 
.002 capacitor. Ground pin #10. This com¬ 
pletes the filaments. From pin #8, connect 
a 4uh choke and a 10 pf capacitor. Ground 
the opposite ends. From pin #4, install a 



The Monitor 2. 


100K '4-watt resistor, also a lead to crystal 
socket. The opposite end of resistor and 
crystal socket go to ground. From pin #2 
connect a lead to top of L3 and C3. Also 
connect lead of 4.7 pf capacitor. The op¬ 
posite end goes to pin #1 of 6BE6. At the 
bottom of coil L3 and C3, bypass to ground 
with a .002. Also connect a 4700 ohm re¬ 
sistor. The opposite end of resistor goes to 
nearest B-plus lead. This completes the os¬ 
cillator circuit. 

For those who live within line of sight of 
the repeater, this simple mixer-oscillator 
should provide enough sensitivity. For an 
antenna, connect a piece of insulated wire 
from the top of L-2, C-2 to back of receiver, 
then to a wire rod. Because the receiver is 
hot to ground, be sure to use insulated sleev¬ 
ing over antenna. The connecting wire and 
rod should measure 38” overall. It is inter¬ 
esting to note that this directly coupled an¬ 
tenna outperformed any attempt to use an 
outside ground plane. 

For those not in line of sight of the re¬ 
peater, the following rf amplifier is very 
worth while. The rf amplifier is quite 
straightforward. Just be sure antenna coil is 
shielded from the mixer coil or at least at 
right angles. The transistor was taken from 
the rf section of a junked RCA FM receiver. 
Most PNP vhf transistors should work quite 
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38" OVERALL 



Fig. 1. Complete diagram for Monitor 2. 

LI —5T, 54" diameter, 3/4" long, airwound 
center tap. 

L2—3T, ’/i" diameter, 3/4" long, airwound 
center tap. 

L3—4T, %" diameter, ’/4" long. Miller #4300. 
L4—3.9 uh choke. 


well, and perhaps a FET would be better. 
The power for the rf amplifier is taken from 
pin #1 (cathode) of the 50C5. Be sure to 
use a cathode bypass capacitor if it is not 
already present. Ten to twenty-five mf, ten 
volt. 

The crystal is a third overtone, and is low¬ 
er in frequency than the receive signal. The 
reason for this is that the receive signal 
that I wanted to monitor was at 145.100 
mhz. Due to the fact the if frequency is 
455 hkz, this puts the image on the lower 
end of the two-meter band. In one month 
of monitoring, no image signal has been 
heard; however, if the receiver is to be used 
in the upper end of the band, perhaps the 
crystal frequency would be better on the 
high side. This will depend on the activity in 
your area. 

As to the crystal frequency, after it has 
been multiplied three times, it must be 455 
khz different than the receive signal or 
thereabouts. If a surplus crystal is found 
near enough in frequency, the if transform¬ 
ers can be shifted to allow for some dif¬ 
ference, for 455 khz is the design center of 
the if transformer, and it can be moved up 
or down in frequency. For example, in the 
author’s receiver, the crystal used (surplus) 


" 0 ?’ ue*tdl y SufcfdU* 
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BOX 893 CONCORD NH 03301 

FONE 603-225-3358 


is marked “48.222 MC.” After being mul¬ 
tiplied, it gives a frequency of 144.666 mhz. 
The frequency of the monitored repeater is 
145.100 mhz; therefore, the if frequency is 
433 khz. The if transformer has been shift¬ 
ed 22 khz. 

Tuneup 

First adjust L-3 in or out until oscillator 
oscillates. This can be determined by your 
regular receiver tuned to the multiplied oscil¬ 
lator frequency. Then check for repeater ac¬ 
tivity. If on, tune first if until repeater is 
heard, then peak for maximum, then the 
same for second if transformer, then peak 
C-2 for maximum and C-l for maximum (if 
used). 

Conclusion 

This receiver has given excellent reliabil¬ 
ity, has a narrow bandpass, no drift prob¬ 
lems, small in size (5” x 8 ” x 4”), light 
weight and low power consumption. By 
their basic design, any ac/dc radio is danger¬ 
ous when out of its case. Be sure to remove 
power cord before working on chassis. In 
tuning, use insulated tools, stand or sit on in¬ 
sulated material. 

Any of the conventional noise clippers or 
squelch circuits may be used if desired. 

...K6ZFV 
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40,20, and 2 


The tower here that supports the two 
meter ground plane and twenty meter invert¬ 
ed dipole also serves as a forty meter verti¬ 
cal. It consists of thirty three and one half 
feet of one and one quarter inch pipe in¬ 
sulated at the top and bottom with a dielec¬ 
tric pipe union. These are available at most 
plumbing stores. *This type pipe connector 
makes it easy to put several antennas on one 
pipe and insulate them from one another. 
These dielectric unions have a built in spark 
gap which makes the whole thing a fairly 
good lightning rod. 

The two meter ground plane is construct¬ 
ed on a one inch pipe cap as shown in the 
Antenna book. The inverted dipole is also 
right from the book. I have a twenty meter 
dipole, but one can be put up for any band. 

A five foot section of one inch pipe was 
used between the ground plane and the verti¬ 
cal here, but any length can be used to get 
the height you want. Although too much 
height might get you into support problems. 



The dialectric pipe union. 

The inverted dipole can be used to help 
support the tower against prevailing winds. 

A hook is installed just below the ground 
plane for hanging the dipole. 

The coax from the top two antennas can¬ 
not be run down the vertical, but should be 
run off at as near a right angle as possible. 
All three antennas are fed with 52 ohm 
coax, but each must have its own feed line. 
The antenna is held to the side of the 

♦Capital Manufacturing Co., Columbus 16. Ohio. 
Epco Dielectric Unions, Cleveland 9, Ohio. 


Thomas Niedermier, WA8IYL 
Box 163 

New Washington, Ohio 44854 



house by two snap-in wall mounts from 
Allied Radio. The weight of the whole thing 
rests on the bottom dielectric union and the 
ground pipe driven into the ground. 

Each of the dielectric unions are one and 
one quarter on one end and one inch on the 
other. The one inch pipe driven into the 
ground can be any length to give a good 
ground and plenty of support. Here it is 
about eight feet long and is next to a good 
well. The ground is always moist, which 
helped in driving in the pipe. 

The vertical must be cut longer than a 
normal vertical. Maybe because of the end 
effect caused by the pipe on top. Mine is 
thirty three and one half feet tall and is 
resonant at 7250 kHz. 

...WA8IYL 



Breakdown of the parts of the dialectric 
pipe union. 
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Review and test of the Caringella 
ACP -1 Compressor - 'Preamp 



The ACP-1 is available in either kit or assem¬ 
bled form from Caringella Electronics, P.O. 

Box 327, Upland, California 91786. 

The Caringella unit offers some unique 
features as an audio compressor. It is 
available at reasonable price in both kit and 
wired models. 

One hears and has read about so many 
audio compressors, both commercial units 
and those described in various magazines, 
that the tendency is not to get particularly 
excited when another unit of this type ap¬ 
pears on the scene. This was my initial reac¬ 
tion when I started to review the Caringella 
ACP-1 unit. However, upon some study of 
the compressor circuit and particularly after 


John J. Schultz, W2EEY/1 

40 Rossie Street 

Mystic, Connecticut 06355 

I had built and tested the unit, I felt that it 
had various unique features that made it well 
worth a detailed review. 

Fig. 1 shows the schematic of the ACP-1 
unit and the table below gives the “dry” 
specifications on the unit. I use the word 
“dry” to describe the specifications because 
they are technically accurate, but they give 
only a static presentation of the perform¬ 
ance to be expected from the unit. A better 
illustration of the performance of which the 
unit is capable is shown in Fig. 2. This 
graph shows quite clearly the large compres¬ 
sion range over which the unit is effective. 
Circuit Description (Fig. 1) 

Five transistors and one diode made up 
the semi-conductor compliment of the ACP- 
1 unit. The input stage, Ql, is a silicon N- 
channel FET (Texas Instruments 2N3819). 
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Fig. 2. Extreme compression range of the 
ACP-1 is illustrated by this graph. 


This unit is an extremely low-noise device 
and, therefore, input noise from the “front- 
end” of the compressor is negligible. The 
2N3819 also provides a very high input im¬ 
pedance for this first stage. Rl, a 1 megohm 
potentiometer, serves as the input level con¬ 
trol and is located on the front panel of the 
compressor. 

Transistors Q2 and Q3 are NPN silicon 
devices used as common emitter amplifiers 
to boost the audio signal coupled through 
the source output of Ql. The emitter 
swamping resistor of Q2 is bypassed through 
C6 via Q5 in a circuit arrangement which 
provides the basic compressor action. The 
emitter swamping resistor of Q3 is not by¬ 
passed and the stage operates in a slightly 
degenerative mode. 

The output signal is developed across R9, 
a 5K ohm potentiometer which also serves as 
an output level control mounted on the back 
panel of the ACP-1. Regardless of the set¬ 
ting of R9, however, part of the output sig¬ 
nal is coupled through C9 to diode D1 and 
transistor Q4. D1 rectifies the audio signal 
segment coupled through C9 and the resul¬ 
tant dc current is amplified by Q4, another 
NPN silicon transistor. 

The amplified dc output of Q4 is used to 
control Q5, a PNP germanium device. Q5 is 
operated in its linear resistance region and 
acts as a current-sensitive variable resistor. 
This variable resistance is in series with C6, 
the emitter bypass capacitor for Q2. The 
gain of Q2 changes as the resistance of Q5 
changes since the effect of C6 is reduced and 
the stage operates in an increasingly degen¬ 
erative mode. 

Circuit Features 

One of the significant differences over 
many other circuits that one notes in the 
foregoing description is the use of the 
2N3819 FET input stage. The use of this 


FET provides two significant features. One 
is very high input impedance so that a cor¬ 
rect match is provided to the usual hi-z crys¬ 
tal or dynamic microphone. Low impedance 
microphones require the use of a matching 
transformer for proper operation. The other 
significant feature is that the extreme low- 
noise characteristic of the FET prevents the 
noise buildup or noise “rush” that is com¬ 
mon between speech pauses when using vari¬ 
ous other compressor circuits. The lack of 
noise “rush” is also partially due to the well 
chosen release time of about two seconds. 

Another significant feature is the use of 
Q4 as a dc amplifier stage. The use of this 
extra stage provides a greater compression 
range than is possible when only a diode or 
dual-diode voltage multiplier is used to con¬ 
trol the variable resistor element in a com¬ 
pressor. Rll and CIO determine the com¬ 
pression release time while the voltage divid¬ 
er formed by R13 and R14 set the output 
level at which compression action starts. 
Construction 

All the components supplied were of high 
quality and a complete set of plugs and bat¬ 
tery connectors are included (the battery 
itself is not supplied). The components 
all mount, except for the panel controls, on 
a heavy duty glass epoxy printed circuit 
board. The enclosure has a gloss brown 
speckle finish with white lettering. Provi¬ 
sions are made for internal mounting of a 9 
volt transistor-type battery. 

The assembly, circuit and operating de¬ 
tails are all described in a page folded 
sheet. Following the instructions given, the 
assembly time required was somewhat less 
than two hours. 

Operating Experience 

The unit was tried with a SB-34 transceiv¬ 
er and crystal microphone (as well as a SBE 
microphone through a matching transformer 
for the input). The SB-34 has no ale cir¬ 
cuitry and particularly outstanding results 
were obtained. Stations worked consistent¬ 
ly reported an apparent 6-8 db increase in 
signal strength when using the compressor. 
Audio reports were clean and no appreciable 
noisiness from use of the compressor was re¬ 
ported. It was interesting to note that the 
tubes used in a linear with the SB-34 started 
to redden slightly, a sure sign that greater 
average power was being generated. Trans¬ 
mitters having a usual 8-10 db range ale 
circuit should exhibit only a slightly less im¬ 
provement when using the compressor. 
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SPECIFICATIONS 

VOLTAGE GAIN: 40 db minimum 
COMPRESSION RANGE: 30 db minimum 

FREQUENCY RESPONSE: Flat 20 to 20.000 cps (without RFI filter) 
Flat 20 to 5,000 cps (with RFI filter) 

INPUT IMPEDANCE: 0.5 megohm 

OUTPUT IMPEDANCE; 5K ohm 

ATTACK TIME: 1 millisecond maximum (time required to reach 
full compresion from zero compression) 

RELEASE TIME; Approximately 2 seconds (time required to reach 
zero compression from full compression) 

SEMICONDUCTOR COMPLEMENT: 1 — n-channel silicon FET 
3 — npn silicon transistors 
1 — pnp germanium transistor 
1 — germanium dicde 

FRONT PANEL: Input level control with on/off switch, 3-way phone 
jack for input connection 

REAR PANEL Output level control, 3-way phone jack for output 
connection, terminal strip for external power 
connection 

POWER REQUIREMENTS: 9 VDC to 12 VDC. 3 ma to 5 ma 

DIMENSIONS: 4V»" w.de x 2’V' high x W deep 

MISC: Furnished with two matching phone plugs, high quality 
MIL-type glass-epoxy printed circuit board and easy-to- 
follow instructions 

SHIPPING WEIGHT: 15’/? OZ 


PRICE: Model ACP-1 KIT.$18 50* 

Model ACP-1 WIRED.$26.50* 


F.O.B. Upland, California 
•/ess battery 


The unit was tried both using an interna) 
battery and powered by the 12 volt line in 
the SB-34. In the latter mode, for best sta¬ 
bility, it was found necessary to use a 100 pf 
bypass and a 100 ohm/50 juf decoupling 
network on the 12 volt line to the ACP-1. 
The need for these components may partial¬ 
ly have been due to the use of an unshielded 
cable between the SB-34 and the ACP-1. 
Summary 

The ACP-1 confirmed its specifications as 
a superior compressor unit. The emphasis in 
the ACP-1 kit seems to be more on hardware 
rather than software but, in this case, the 
emphasis is certainly correctly placed. 

The output level control is generally not 
necessary when the unit is used with a trans¬ 
mitter having a microphone gain control. 
This “surplus” control space on the back 
panel plus the space still available in the 
ACP-1 enclosure sorely tempts one to com¬ 
pact into the enclosure other small transistor 
or IC station accessories, such as tone gen¬ 
erators, VOX or keyer units. I, in fact, 
easily put an IC keyer that was unhoused in¬ 
to the enclosure and there is still room for a 
VOX unit. 

...W2EEY/1 


Promoting vhf 

An excellent way of promoting contacts, 
friendship, and interest in ham radio on the 
vhf bands is to collect a list of operators on a 
particular band and mode. In many areas 
the vhf bands are sparsely populated and for 
this reason there is much dependence upon 
ground wave contacts to keep the bands 
alive. Collecting the call, handle, and city of 
all known operators within a 200 to 300 
mile radius and sending a copy to each new 
operator along with your qsl creates a feeling 
of comradeship which can’t be gotten any 
other way. The new man appreciates being a 
part of the gang, knowing everyone’s handle, 
and what to expect in the way of contacts. 

Keep your list current by adding and de¬ 
leting as soon as changes are made and 
making new copies at regular intervals. The 
list will be most useful if some blank lines 
are left for additions to be made between 
issues. 

Usually there is someone in the area who 
has access to a copier or mimeograph, who 
can make copies at little or no cost. Postage 
costs the same as a qsl when the qsl is 
stapled inside the list and the two are sent 
together. 

William P. Turner, WA0ABI 


NEW! 

SOLID STATE CITS 



COMPRESSOR-PREAMP 

MODEL ACP-1 KIT.$18.50 

30 db compression range ■ Low-noise 
FET input stage ■ 5-transistor and 1- 
diode circuit ■ Adjustable input and 
output levels ■ Printed circuit construc¬ 
tion with easy-to-follow instructions ■ 3- 
way jacks for PTT operation ■ Easily 
installed in mike line 

Other Kits 

Audio Amplifiers ■ Power Supplies ■ Test 
Equipment ■ Treasure Locators ■ and 
many others 

FREE Data sheets with circuit description, diagram, 
and specifications lor all kits. 

[■ran caringella electronics, inc. 

P.O. Box 327 ■ Upland, California 91786 
Phone 714-985-1540 
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ATV Video Modulator 


Tom O’Hara, W60RG 

10253 E. Nadine 

Temple City, California 91780 


Here is an easy way to put a 435 MHz 
transmitter on the air for ATV. This one- 
transistor video modulator will provide 10 
MHz wide high resolution pictures when used 
with a good camera and a 450 MHz FM trans¬ 
mitter strip. Any of the FM transmitters that 
have a 5894, 6907, 6939, etc., dual tetrode, 
or home-brew rigs using 4 x 250’s will work 
without sacrificing their FM audio capability. 
The AM or FM mode will depend only on 
which modulation jack is plugged in. AM 
phone can even be used by plugging in 1 volt 
p-p audio from a microphone and preamp. 

The input accepts the standard 1 volt 
peak-to-peak positive going sync signal from 
the TV camera 75 ohm coax to a SO-239 
UHF connector. A 100 ohm pot in parallel 
with the input impedance to the transistor 
amplifier approximates the required 75 ohm 
resistive termination. This is important as any 
SWR or roll off encountered as the modula¬ 
ting frequency increases will decrease the re¬ 
solution. The transistor amplifier has a volt¬ 



age gain of about 50, which is the maximum 
necessary for the largest tube—4 x 250. The 
100 ohm video gain pot varies the negative 
swing as seen by the final grid. A .001 capa¬ 
citor by-passes the 100 ohm emitter to give a 
boost to the higher frequency component of 
the video. The transistor has a ft of 25 MHz 
and a collector-emitter breakdown voltage of 
300V yet costs only $1.21 each from Allied 
Radio or your RCA distributor. It’s a 6AQ5 
without filaments. 

The output of the amplifier is coupled to 
the control grid of the final tube. The silicon 
diode dc restores the video so that maximum 



Schematic for 435 mhz ATV transmitter. 
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power always occurs at the sync tips and gives 
a better contrast picture. This also lets you 
run the final at the highest class C continuous 
FM ratings. 

Construction 

The modulator must be mounted directly 
at the final grid to minimize rf pickup. The 
amplifier components should also have short 
leads. The components can be mounted on a 
copper, fiberglass, vector, or printed circuit 
board (PC board available from author-$3). 
The lead from the 5 /jf coupling capacitor to 
the rfc should not be longer than Vi \ Take 
off any by-pass capacitor that may have been 
at this junction. Rg is existing grid bias re¬ 
sistor typically 10 to 22K. The B-plus drop¬ 
ping resistor is selected for a 20 ma flow from 
the lowest voltage source. 

Operation 

Plug in the vidicon camera, 1 flying spot 
scanner, or color bar generator and adjust the 
gain pot for best received video at a distant 
location. Your own set may give a false pic¬ 
ture from overloading. Get a friend to pad 
down his UHF TV converter with 2 pf added 
across each variable tuning capacitor to look 
at your picture. He can describe your picture 
as you turn the gain pot, antenna and lens. 
The Blonder-Tongue BTD-44 converter makes 
a good 435 MHz ATV converter as all it takes 
is to screw the two variable capacitors all the 
way in and go into the TV set on channels 2 
or 3 rather than 5 or 6. This will move recep¬ 
tion up about 12 channels and 435 MHz will 
appear just below channel 14. 

To keep sync buzz out of phone receivers 
and to keep modulation bars out of the pic¬ 
tures, I suggest choosing 435 MHz as the ATV 
carrier frequency. AM phone usually occu¬ 
pies 431 to 433 MHz and FM’ers 440 to 450 
MHz. If you later add 4.5 MHz subcarrier 
audio 2 it will be still in the ATV frequency 
range at 439.5 MHz. FM transmitters such as 
the RCA CMU-15 get about 10 watts output 
and enable you to send a picture to most any 
station you can talk to on 2 meters with 5 
watts. 144.45 and 146.1 MHz are usually 
used as the ATV calling frequency since re¬ 
cognizing an ATV signal is difficult unless the 
antennas are orientated right. The Cushcraft 
16 element colinear seems to be the best an¬ 
tenna for ATV because of its reliable gain 
and bandwidth. Hope to SEE you on the air. 

...W60RG 

1. ATV Anthology, available from 73. 

2. FM Subcarrier Generator for Ham TV, W60RG, 
73 April 1967, P. 46. 


THE BEST 

% METER 

CONVERTER 



430-432 MHz In. 28-30 MHz out 
or up to 440 MHz with additional crystals, 
available at $4.95 each 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it’s the best. The reason is simple—we use 
three RCA dual gate MOSFETs, two bipolars, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can’t wait ? Then send us a postal money order 
for $49.95 ’ and we'll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
lower prices) as listed in our catalog. New York 
City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H. 196-23 Jamaica Ave., Hollis. N.Y. 11423 


NEW QSL BUREAU 

To handle all your QSLs, whether for next door, 
the next state, the next country or anywhere! 
No special membership fees, coupons, or rules; 
Just: 

each for QSLs for USA, Canada or 
Mexico. 

4 4 each for QSLs for any other place in 
the world. 

Just bundle them up (please arrange alphabet¬ 
ically) and mail to: 

WORLD QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 

Attention Hams USA, Canada and Mexico — 
Yes, we mean iust what we say—at last a QSL 
bureau to handle QSLs for QSOs within your 
own country. 

Attention Harns outside USA, Canada and 
Mexico (and SWLs anywhere). Please send us 
your QSLs for delivery anywhere—same rates 
as listed above. 

Attention Radio Clubs. Here is a way to in¬ 
crease attendance at your club meetings. On 
application we will send QSLs received for 
your members to you for distribution at meet¬ 
ings. Also special plan at reduced cost for out¬ 
going QSLs from clubs available. Send for de¬ 
tails. 
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Martin Herlihy, K6KTP 

2338 Berry Street 

Lemon Grove, California 92045 


VHF, FET, More 


Not being a writer, I found this under¬ 
taking to be something short of impossible. 
But, being a ham fortunate enough to have 
two or three home spun circuits that work 
very well, I felt I had to share my joy with 
others. 

The units described here are all based on 
the use of inexpensive plastic FET’s. The de¬ 
signs are by no means mine but rather ideas 
collected from many sources. The principle 
source, and that which prompted my experi¬ 
mentation with FET’s, was an article written 
by W6AJF, Frank Jones, in the Sept, issue of 
73 for 1968. 

My first endeavor was to construct a pre¬ 
amp for 436 MHZ ATV. Being primarily 
interested in signal gain, I constructed a 
two stage unit employing the Union Carbide 
UC734E epoxy field effect transistor. This 
unit consisted of a neutralized grounded 
source coupled to a grounded gate. I used 
sockets in this unit mainly because I am new 
at transistor construction and didn’t want to 
damage them while soldering. Also, as Mr. 
Jones points out, this allows the selection of 
the best transistor for the first stage. I also 
shielded the drain from the source on both 
transistors and this proved to be very useful 
in preventing feedback. 



Fig. 1. 432 mhz FET preamp. 


Parts List 

LI - 1” long x 14” wide copper strip. Center 
tapped. 

L2 L3 - 114” long x 14” wide copper strip. 
L4 - 1” f 18 wire coupled to L3. 

Ln - 2-4 turns §22 14-3/8 long x 3/16” diarfl- 
eter slug tuned. 

FET - UC734 Union Carbide. 

After the usual mistakes were corrected 
the preamp started to perform. Once the 
first stage was neutralized, which wasn’t too 
difficult, I had a very hot preamp. 

This was fed into an old uhf TV converter 
employing just a crystal mixer, but retuned 
to cover the 435 MHZ band. The results 
were excellent. Local signals, as well as one 


435 MHz FET PREAMP 



LI - l”x!4” copper strap - center tapped. 
L2-L3-L4-L5 - 114”xl4” copper strap. 
L6-L7-L8 - 1” #18 wire parallel to cold end 
of output strap. 

FET - Union Carbide UC734-E. 
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CAMP ALBERT BUTLER INVITES 

HAM RADIO ENHUSIASTS OF ALL AGES 

TO TRY FOR YOUR 

GENERAL CLASS TICKET 

THIS SUMMER! OUR 10th SEASON 

STUDY INSTRUCTION 
LEADING to GENERAL ADVANCE 
and AMATEUR EXTRA LICENSE 


Fig. 3. 2 meter FET preamp. 


Parts List 

LI -4T#20 5/16” dia. x V4” L 

L2-L4-5T #20 5/16” dia. x 7/8” L 

L3-L5 - 2T pickup loop 

Ln - 8 turns #26 l A” slug form 

FET - UC734E Union Carbide (1st choice) — 

mpfl02 Motorola 


about 100 miles distant, were received with 
S9 copy. Please note the only antenna at 
this time was a home brew 3 foot reflector 
with a dipole in the center. 

After such astounding success with the 
two stage unit, 1 “naturally” concluded that 
four stages would be better. 

I proceeded to build another preamp of 
that same configuration except for two ad¬ 
ditional stages of grounded gate. WOW, was 
that unit loaded with problems. 1 spent sev¬ 
eral weeks trying to tame it down but a- 
chieved little success. I then changed the in¬ 
put stage to a grounded gate and experienced 
the same problems. It became apparent that 
my shielding was inadequate so I put shield¬ 
ing on top of shielding until I had complete¬ 
ly enclosed each tuned circuit. This cured 
the problem very well. I realize now that the 
circuit as 1 had originally built it would have 
worked very well if I had been much more 
careful in the way 1 had used the interstage 
shielding. 

Both 436 MHZ circuits employed the 
UC734E FET mounted in sockets. Copper 
clad board was used for the base and also for 
the between stage partitions. Capacitors are 
all Arco # 400 miniature trimmers which are 
very inexpensive, but do a very good job. 

It should be pointed out at this time, 
that all the accepted vhf techniques should 
be employed in this type of construction or 


Thli co-ed Amateur Radio Camp, Y.M.C.A. owned and operated, 
can accommodate 60 campers. There Is no age limit. We have 
had campers from 7 through 74 years of age. It is very helpful If 
you can copy 5wpm or hava a Novice or Technician ticket, but it 
is not necessary. Time la divided between radio classes In code 
and theory and the usual camp activities, such as swimming, 
archery, riflery, hiking, etc. Golf privileges are included at the 
beautiful New River Country Club course. 

Entire staff consists of licensed hams who are Instructors In 
electrical engineering In some of our finest colleges and univer¬ 
sities. Camp opens August 2 and closes August 16th.Tuition of 
SI85.00 Includes all camp expenses: room, meals, notebooks, text¬ 
books, and Insurance. Send for our brochure. 


C. L. Peters, K4DNJ 
Central Secretary 

GIIvia Rotto Y.M.C.A. 


Elkin, NorHi Carolina 


Pleue send me the Booklet end Application Blank for the | 

Camp Albert Butler Badlo Session. j 

NAME . j 

CALL . J 

ADDRESS . I 

CITY . STATE . ZIP . I 

_ I 


success will be very limited. Shortest possi¬ 
ble leads, good bypassing, and adequate 
shielding as shown above, are all essential at 
these high frequencies. 

After getting both of these units working, 
I constructed a two meter preamp utilizing 
the MPF102 in a grounded source to ground¬ 
ed gate configuration. (This FET was used 
because I ran out of the UC734E.) This pre¬ 
amp required very little adjustment to get it 
working. It also seems to outperform my 
417A preamp as far as noise figure vs gain. 
I say “seems” because I don't have the 
know-how or the necessary equipment at 
this time to perform noise figure tests. 

As I have tried to indicate, I am no 
engineer and these units evolved out of a 
cut and try approach. 

I heartily encourage any one needing a 
good preamp to try one of these because 
they are not at all difficult and require a 
minimum of parts. 1 suggest though, that 
before attempting to build one, the reader 
should refer to the very excellent article by 
Frank Jones in the Sept. 73 issue. His 
article covers the basics behind these pre¬ 
amps very thoroughly and takes care of what 
I have left out. K6KTP 
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A Simple 

Scope for RATT Monitoring 


Sam Kelly, W6JTT 
12811 Owen Street 
Garden Grove, California 92641 


Tuning in an RTTY signal is virtually 
impossible unless some form of tuning in¬ 
dicator is used. The most common indicators 
are the tuning eye tube, meter, and cathode 
ray tube. Of these, the most flexible by far is 
the cathode ray tube. In addition to pro¬ 
viding tuning information it can be used to 
identify interference and check on proper 
transmitter operation. 

For some reason, most amateurs shy 
away from building oscilloscope indicators. 
Actually, they are no more difficult than 
any other electronic project. This little 
indicator is about the ultimate in simplicity. 
This is due to the availability on the surplus 
market of the 902-A cathode ray tube. This 
tube is available for about $3.00. It has a 
deflection sensitivity of 90 V/inch making it 

TSOmo 



Schematic for the Simple Scope. 



Top view showing water pipe shield instal¬ 
led. Note the small foam rubber cushion 
at the front of the tube. 


possible to obtain adequate deflection with¬ 
out amplifier stages. In addition, its high 
voltage requirements are modest, allowing 
the use of a small cheap power transformer 
(300-0-300 v) in a half wave rectifier con¬ 
figuration. 

The scope was constructed on a 6 x 9 x 2 
inch aluminum chassis. The circuit (Fig. 1) 
was divided into two sections. The power 
and oscilloscope control components were 
mounted on the panel and chassis. The input 
transformer - tuned filter networks were 
constructed on a 2 x 5 inch piece of vector 
board which was mounted underneath at the 
rear of the chassis on stand-offs. Leads to 
this board should be long enough to allow 
the board to be slid out of the chassis for 
tuning. 

Due to the small size of the cabinet it was 
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Bottom view showing filter board removed 
for tuning. 


necessary to mount the transformer with the 
core parallel to the axis of the cathode ray 
tube. This produced an un-wanted deflec¬ 
tion. The cure was a tube shield made from a 
4 inch length of 2 inch diameter galvanized 
water pipe. After cutting, the shield was 
de-burred and painted black. 

All my receiver output lines have an 8 
ohm impedance whether they are from the 
hf communications receivers, or the vhf FM 
system. A standard 88 mH toroid is used 
for a combination tone filter and step up 
transformer. To match the 8 ohm line a 
primary winding of 35 turns of No. 22 
enameled wire is wound over the existing 
turns of the toroid. 

After checking the wiring, turn the scope 
on, allowing it to warm up. Advance the 
brilliance control until a spot appears, then 
sharpen the spot with the focus control. 
Center the spot with the centering control. 
Connect an audio signal generator to the 
input. Remember, most audio oscillators 
have a 600 ohm output impedance, so a 
matching transformer should be used. 

Now you are ready to tune the filters. 
There are several ways to do this. The results 
obtained by using a counter to check the 
frequency of your audio oscillator are well 
worth the trouble of obtaining the use of 



Front view of the "Simple Scope.” 


RASH 

TV CAMERA 
PRICE 
BARRIER 
BROKEN!!!! 





SAVE OVER $36“!! 

• BUILD-IT-YOURSELF SOLID-STATE 
VIDICON TV CAMERA KIT. 

• 400 line resolution. 

• Automatic light circuit. 
• Video & RF outputs. 

• Strai^it-forward, time- 
tested circuitry. 

• No modifications requiredcn 
TV receive 

Complete with eosy-to-follow manual. 

Fully guaranteed-Ready for immediate 
shipment postage paid anywhere in the 
U.S. t Canada. 

r This same XT-1A camera kit sold for $149.50 last year! However, due 
to improved manufacturing techniques ami volume sales we have been 
able to make sigiificant cuts in the cost of the kit. This new once of 
$116.95 is only for 73 Mogazine readers ordering direct from this ad 
and for customers ordering within 2 weeks after-receiving a cato'og. 

Need a vidicon also? We've cut &e cost of this item too. Formerly 
$39.9^ now available to "act-now” customers for $36.00. 

PHONE IN YOUR ORDER NOW! CALLS ACCEPTED DAY AND NIGHT. 
Like n«ore details? Send for FREE catalog of kits, plans, modules, etc. 



NEW PRICE 


"To/ 0 * ATV 

13TH & BROADWAY, NORTH 


Ph. # 

987-3771 

DAKOTA CITY, NEBR. 68731 


this instrument. If you are active in Army 
MARS a counter can usually be obtained 
from your nearest test equipment pool. 

The easiest way to tune the filter is to use 
a value of 0.033 uF for the space capacitor. 
With your oscillator set at 2975 Hz tune the 
circuit to resonance by removing turns from 
the toroid. 

About 4 turns per Hz is a good rule of 
thumb. Next tune the mark filter using a 
0.066 mF capacitor to start with, and the 
same procedure. The audio oscillator should 
be set to 2125 Hz. 

An alternate method is to substitute ca¬ 
pacitors until the desired frequency is 
reached. This is simpler than removing turns 
only if you have a large selection of capaci¬ 
tors. 

Remember in both cases, a good grade of 
mylar or paper capacitor should be used. 

If you can’t get your hands on a audio 
oscillator, the output from a friends AFSK 
oscillator can be used. 

In operation the input line is bridged 
across the 8 ohm input to the TU. The 
receiver BFO is turned on and the desired 
RTTY signal tuned in until a distinct cross is 
obtained on the CRT. The audio gain is 
adjusted to obtain the desired height. 

. . . W6JTT 
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Glen E. Zook, K9STH 
818 Brentwood Lane 
Richardson, Texas 75080 


Curtain Rods, Coat 

Hangers , and Control Links 


One of the recent trends in amateur radio 
is the rapidly increasing number of six and 
two meter FM repeaters. Since FCC require¬ 
ments specify the use of a control link above 
220 MHz, and since the 450 MHz commer¬ 
cial band “splitting” has rendered many 
older units obsolete, many repeaters utilize 
the 420-450 MHz band for the control link 
and for satellite transmitters and receiver 
links. Prime consideration must be paid to 
the antenna system used in these links. The 
master control link must use directional 
antennas, and directional, gain antennas are 
desirable for satellite links. 

Although many of the repeaters are 
backed by large amateur groups with excel¬ 
lent financial position, others are maintained 
by small clubs or individual groups on a 
limited budget. These small groups must rely 
on donations of time and material to estab¬ 
lish and maintain the repeaters. Since there 
are few 450 MHz antennas gathering dust in 
amateur shacks which could be donated to 
the repeater, these groups often make do 
with cut-down 2 meter ground-planes and 
similar antennas. The purpose of this article 
is to describe a yagi antenna which is very 
inexpensive (cheap!) and easy to construct, 
which will fulfill the antenna needs of these 
repeater links. 

The basic items needed are described in 
the title: Curtain rods, coat hangers, a piece 
of threaded rod, and a piece of aluminum 
tubing. The boom is constructed from a cafe 
type of curtain rod. These rods come in 
varying sizes. Since there are two sections to 
each rod (one sliding inside of the other) 
two antennas may be made from each rod. 
The rods which extend to 48” and are brass 
plated make excellent booms for 420 — 450 
MHz. All parasitic elements are constructed 
from coat hanger wire and the driven ele¬ 
ment is constructed from a combination of 
1/4” threaded rod stock and 3/8” aluminum 


tubing. The parasitic elements are soldered 
directly to the boom and the driven element 
attached by a single No. 10 bolt. The 
antenna may be easily mounted either ver¬ 
tically or horizontally and weighs less than 
two pounds. 

The first step is determining the spacing 
between elements and the length of the 
elements themselves. This may be done with 
the use of the various antenna handbooks. 
The antenna described in Fig. 1 will work 
well at the high end of the band where most 
links operate. If desired the spacing and 
number of elements may be varied to result 
in more gain, better front-to-back ratio, etc. 
if desired. The dimensions in Fig. 1 were 
chosen to facilitate the boom material avail¬ 
able while giving good gain without critical 
adjustment. 

Lengths of coat hanger wire should be cut 
to the desired length (three coat hangers will 
provide enough material for the antenna in 
Fig. 1). Next scrape the paint from about W 
either side of the center of each element. 

The driven element should be constructed 
from a piece of 3/8” aluminum 2” longer 
than the calculated length of a Vz wave 
driven element. The extra is to allow 1” to 
be flattened and turned up at each end 
which will be drilled to hold the remainder 
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Fig. 1. Dimensions of antenna. 10.5 db 
measured over ground plane at Denton, Tex¬ 
as, Repeater Link. 
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of the driven element. The remainder of the 
driven element is made from two sections of 
■54” threaded rod the length of which total 
the length of a Vz wave driven element. When 
these rods are mounted as in Fig. 2 the 
amount of rod taken in attaching a nut to 
hold it to the remainder of the driven 
element will allow a gap in the center of the 
antenna. To this place the 300 ohm (don’t 
worry about matching, I’ll cover this later) 
twin-lead will be attached. 



For most of the remaining steps a 
soldering iron or gun with a fairly high 
wattage rating will be needed for best 
results. The antennas in the accompanying 
photographs were built with an old 250 watt 
gun. No problems were encountered while 
soldering. 

A close look at the curtain rod will show 
that it is basically a brass plated sheet of 
steel rolled into a cylinder. Since there is no 
weld at the seam the rod can be distorted by 
twisting. To overcome this the seam should 
be spot soldered every four or five inches. 
Most rods have a coating of laquer which 
should be scraped away at each spot. The 
whole operation takes about five minutes for 
the first boom, and less time after you get 
the “hang of it.” 

The next step is to attach a nut to the 
open end of the boom (as in photograph) by 
soldering. A 5/16” nut and bolt work quite 
well for most booms. The purpose of this 
nut is to hold the bolt which in turn mounts 
the antenna. If care is taken in soldering, the 
joint is quite strong and will support con¬ 
siderable weight. 

Next the parasitic elements should be 
soldered on the boom 180° from the seam. 
Again make sure that the proposed joint is 
scraped clean. The elements may be aligned 
by letting one end rest on the bench as they 
are being soldered. Since the wire is rela¬ 
tively soft the remaining distortion may be 
easily eliminated. 

The driven element is attached by a bolt 
inserted in a hole drilled through the boom 
and the driven element. The feed line is 
attached to the driven element as shown in 
the photographs. Finally the antenna may be 
mounted by inserting the bolt through a 
drilled hole into the nut soldered on the 



Bolt threaded into nut 



* Fig. 3. Bracket details, and assembly sketch. 


reflector end. Or, as an alternate the antenna 
may be attached to a small bracket (as in 
Fig. 3) and the bracket attached by “U” 
bolts or other means. 

The reasoning behind the use of a folded 
dipole driven element and 300 ohm feed line 
may be obscure to some new comers to the 
UHF bands. The reasoning is simple: 300 
ohm twin lead is cheaper than, and has much 
less loss than most coax (and all coax within 
the budget of most amateurs). Also, it is 
easily available and fairly easy to work with. 
The main restrictions is to avoid sharp bends 
and to keep it spaced from other objects. 
This may be accomplished by standoff in¬ 
sulators which are easily obtained. 

All obsolete commercial UHF equipment 
commonly available utilize a coax feed 
system. To match the 300 ohm feed line to 
the transmitter and receiver a balun must be 
built. This may be constructed from either a 
Vz wave length of coax or a 1 Vz wave length 
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of coax. If the dimensions in Fig. 4 are 
followed, do not use foam type of coax. If it 
is desired to use foam coax then the length 
must be modified to allow for the increased 


Al!*th Tom Lud 



Fig. 4. Baiun dimensions. Formulae (length 
of shield) in inches. V = velocity factor 
(.66 for regular coax): 


X/2 Balun= jr^fj^ - x V x .5 

11811 

3X/2 Baiun = FMH Z x V x 1.5 





Mounting nut details. 


velocity factor. The formula for calculating 
the length is also part of Fig. 4. 

Optimum gain in the antennas may be 
obtained by adjusting the spacing and ele¬ 
ment lengths as in any other type of yagi. 
However, formula derived lengths and 
spacing are usually satisfactory. Also, once 
the spacing has been determined for the first 
antenna, each additional antenna may be 
built with the same dimensions. 

The prime advantages in using this an¬ 
tenna are the low cost (approximately 25 
cents each) and the ease in mass producing 
several for use at remote receiving and 
transmitting sites. In the case of two or more 
remote locations it may be desirable to 
utilize a non directional antenna at the 
central site and directional antennas (as 
described herein) at the remote sites. In the 
latter case, the over all system gain will not 
be as great as when using directional an¬ 
tennas for both halves of each link, but the 
improvement over ground-planes at each end 
is remarkable. 

One last note: After completion of the 
antenna it is desirable to coat the entire 
antenna with clear Krylon to prevent cor¬ 
rosion, especially at points which have been 
scraped clean to facilitate soldering. By the 
way, this antenna does not have to be used 
only on control links. It will do a fine job 
when used for other amateur work. 

...K9STH 
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An Antenna With a New Twist 

After reading the article on the Spiralray 
antenna* I decided to make one. I now work 
2 meters AM and FM, so I thought this would 
be a good antenna to try, since AM is norm¬ 
ally horizontal polarization and FM is vertical. 
While I usually use a 3 element vertical col- 
inear for the FM because of its all directional 
gain, a beam is sometimes very useful. 

Like most hams, I look around for the 
easiest and cheapest way for my first try at 
something. I just happened to have a Cush- 
Craft 11 element beam on hand which hadn’t 
been put up yet, so I decided this should do 
the job. Although the Fig. 1 and the photo 
are for the 11 element beam, it will work 
with any beam on hand. 



Fig. 1. Marking the boom for the new place¬ 
ment of elements. 


The first thing to do is to number all the 
elements so they will go back in the right 
place. Then remove everything from the 
boom. To get the proper twist in the ele¬ 
ments take a piece of string and put one end 



through the existing mounting hole for the 
reflector and fasten it tight. Then run the 
string the length of the boom and tape it so 
that the end is Vi way between the existing 
mounting holes for the forward director. 
With a center punch make a mark for the new 
mounting holes along the string line and even 
with the old ones. The new holes could be 
made with a hand drill but I would recom¬ 
mend using a drill press so that they will be 
straight. 

All that remains is to re-install the ele¬ 
ments, check the swr, and put it up. Reports 
show excellent results on both AM and FM, 
with either vertical or horizontal polarization. 

Don Marquardt, K9SOA 

(1) 73 Magazine, January 1965, page 68. 
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Swan 500 Transceiver with 117XC supply....$495 

Swan Mark II Linears Complete like new.$495 

Swan TV2 2 meter Transceiver—Like New..$239 

All Gear Unconditionally Guaranteed 
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vinced? Then send for our free catalog and get 
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schematic. 

Can't wait? Then send us a postal money order 
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higher prices! as listed in our catalog- New York 
City and State residents add local sales tax. 
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Facsimile and the Radio Amateur 

Ralph Steinberg, K6GKX 
110 Argonne Avenue 
Long Beach, California 90803 



The response to my article on facsimile 
equipment 1 was most surprising and encour¬ 
aging, with letters arriving from all parts of 
the United States seeking more information 
about the equipment and operations. 

In the first article, mention was made 
about Western Union Telegraph Company 
donating some of its older models of the 
Interfax equipment to radio amateurs. Judg¬ 
ing from the letters received, some of the 
amateurs did acquire some of the machines 
and are looking for information about sche¬ 
matics and facsimile paper for the Interfax 
equipment. 

Through the courtesy of the Western 
Union Telegraph Company, schematics will 
be furnished, at no cost, by writing Western 
Union Telegraph Company, 60 Hudson Street, 
New York City, attention of Catalog and 
Specifications Library. Be sure to mention 
the model numbers of the Interfax equip¬ 
ment for which you need schematics. Also, 
this company will sell the facsimile paper for 
the machines at $1.56 a roll. This paper can 
only be purchased from the offices of the 
technical managers of Western Union. These 
offices are in the large cities of the United 
States such as New York City, Los Angeles, 
Chicago, Washington, etc. If you wish the ad¬ 
dress of the technical manager in your area, 
contact the manager of the Western Union 
office in your town and he will give you the 
needed information. 

The most common question in the letters 
received was “Where can I secure facsimile 
equipment if I don’t belong to MARS?” The 
answer to this is to check the advertisers in 
73 as several advertisements appeared in the 
December issue offering facsimile equipment 
at very reasonable prices. Watch the ads each 
month as more of this equipment is gradually 
reaching the surplus market. Another source 
where this equipment can sometimes be pur¬ 
chased is at the retail surplus stores at mili¬ 
tary bases. The most likely place to find this 
surplus item would be in these stores at Naval 
Shipyards, Naval Air Stations, Air Force and 
Marine Air Stations. 

Another question which was asked, “What 
frequencies are weather maps transmitted 


on?” There are a number of radio weather 
stations in both Canada and the United States. 
For frequencies, check with your local wea¬ 
ther bureau and also write the U.S. Weather 
Bureau, Suitland, Maryland, which is head¬ 
quarters of all U.S. weather stations. You 
will find more of these weather stations after 
you have become accustomed to the tones 
of facsimile on the radio bands. 


In one letter the question was “Are there 
clubs or groups that are interested in fac¬ 
simile and is there a magazine or manual 
published on the equipment?” On the first 
part of this query, I have not heard of any 
groups or clubs experimenting with facsimile, 
but would like to find out if there are any so 
the information could be passed on to others. 
A list could then be published of these groups 
or clubs so that information on facsimile 
could be exchanged. In reference to the sec¬ 
ond part there are no special magazines or 
manuals published for the radio amateur ab¬ 
out facsimile equipment and operations. 
There possibly may have been articles pub¬ 
lished in the amateur radio magazines in past 
years, but I believe this article and those pre¬ 
vious^ on facsimile are the only ones of 
recent date. If there is enough interest in fac¬ 
simile, allowing for the letters I have received, 
a series of articles could be prepared for later 
publication.. Write 73 and let them know if 
you want more information published on this 
subject. 

With slow-scan television legal on the low 
bands, facsimile may be the next mode of 
communications to follow in the near future. 
All it needs at the present time is enough in¬ 
terest by the radio amateurs to show the Fed¬ 
eral Communications Commission, by peti¬ 
tion, that facsimile will contribute to the 
state-of-the-art. It has been proven by Paul 
Blum, W2KCR, in 1957 and myself in 1968 
that facsimile operations by the radio amateur 
could be a great morale booster for our ser¬ 
vicemen in all parts of the world. With these 
operations being on record there is no doubt 
that other radio amateurs will continue to 
carry on projects to expand the interest in 
facsimile. 

I wish to thank the many radio amateurs 
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Staff 


Getting Your Extra 
Class License 

Part V- Transmission Lines 


Last month we examined some of the 
basic principles upon which antennas and 
radio-wave propagation operate, and prom¬ 
ised to continue the discussion in this issue. 

This time we’ll to into an area which has 
been the subject of possibly more discus¬ 
sion—and fewer hard facts— than any other 
in all radio, amateur or otherwise. What we’ll 
come out with won’t be new—but we may 
offer you some new light on it along the 
way. 

The questions from the FCC Extra Class 
study list which we’ll be covering are: 

22. Can a lossy transmission line be used 
to transmit signals? Explain. 

32. Explain the properties of a quarter- 
wave section of radio-frequency transmission 
line. 

44. What are the current and voltage 
characteristics along a transmission line 
when it is matched, and when it is 
mismatched? 

55. A 70-ohm transmission line is con¬ 
nected to a 35-ohm antenna. Calculate the 
standing wave ratio (SWR). the reflection 
coefficient, and the percent reflected power. 
If 10 amperes are flowing in the antenna 
terminals, what is the current in a trans¬ 
mission line node? 

79. Describe briefly some well-known 
types of antennas and antenna systems used 
by amateurs which do, and do not, reduce 
harmonic radiation. 

As usual in this series, we’ll rephrase these 
five questions into new ones which will 
hopefully include all the subject matter of 
these five together with enough additional 
related material to provide complete cover¬ 
age of the subject. 

Four of the five questions deal with 
transmission lines; only one deals directly 
with antennas. A logical first question for us, 
then, is “What Is A Transmission Line?” 
From this foundation, we can then ask 


“What Are The Major Characteristics of a 
Transmission Line?” We will find that one of 
the major, although secondary, character¬ 
istics is our old friend SWR; this leads to our 
third question, “What Is a Standing Wave 
Ratio?” 

By this time we should have waded 
through more information than most of us 
ever want to know about transmission lines 
and their properties, so we can return to 
antennas. The major properties of antennas 
were covered last month, but with the main 
emphasis being placed upon their directional 
effects. Let’s turn now to their frequency- 
sensitive sides and ask “How Are Operating 
Frequency and Antenna Design Related?” 
With that taken care of, we’ll close our 
examination of antennas and transmission 
lines by determining “What Are The Most 
Popular Types of Antennas in Ham Use?” 

All set? Let’s get going. 

What is a Transmission Line? Strict¬ 
ly speaking, of course, a transmission 
linf* might be considered as a “line that 
transmits.” However, when engineers use the 
term they mean any line which is conducting 
electrical energy, and when we as amateurs 
(or the FCC examiners) use it we usually 
mean an rf transmission line, which is a 
special type of cable conducting rf energy. 

Two general types of transmission line are 
in wide use; they are parallel line, of which 
the familiar TV twinlead and the open-wire 
feedline are common examples, and coaxial 
cable. While coax is probably in wider use 
because of a number of practical advantages 
it has over the parallel type, it’s much easier 
to see the theory of what happens in the 
parallel variety so we will be talking 
primarily about parallel lines. 

Before we do, though, we might as well 
summarize the advantages of coax; the 
reasons why they are advantages will come 
out as we proceed. In a coaxial line, the rf is 
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essentially confined to the interior of the 
cable and thus cannot radiate so easily. 
Neither can noise contaminate received 
signals. Coax is relatively insensitive to its 
surroundings as well. These three points are 
the major advantages; counteracting them 
are the facts that coax is (1) more expensive 
and (2) has higher losses, in general, than 
parallel lines. 

Having disposed of coax cables for now, 
let’s turn our attention to parallel lines to 
determine what a transmission line amounts 
to. 

Any line conducting alternating current, 
at any frequency, loses at least some of that 
energy by radiation. The radiation is a direct 
consequence of the flow of alternating 
currents in the line, which create (or at least 
are accompanied by) reversing magnetic 
fields about the line. 

A flow of current, though, requires two 
conductors, and if the two conductors are 
located very close to each other the radiated 
energy from one is effectively cancelled by 
that from the other. The net result is that 
almost no radiation occurs. 

If the conductors are separated an 
appreciable fraction of a wavelength, how¬ 
ever, this mutual cancellation cannot occur. 
Whenever the size of the circuit is physically 
such that no mutual cancellation is effective, 
energy will be radiated. 

The terminated or “travelling-wave” an¬ 
tennas we examined last month were 
examples of “transmission lines,” which had 
only one-way net curient flow (ground 
serves as the second conductor in this 
example). Such a “transmission line” is an 
excellent radiator of rf energy-if it’s big 
enough. 

Mere physical size is not enough, either. 
The dimensions must be large in comparison 
to a wavelength. A cross-country power 
distribution highiine fails to do much 
radiation of its 60-cycle power although it’s 
many miles long, because its conductors are 
spaced only a minute fraction of a 60-cycle 
wavelength apart and their fields mutually 
cancel. A 6-meter antenna, on the other 
hand, radiates nicely from elements which 
are much shorter than the distance between 
highiine conductors, and a microwave circuit 
can provide appreciable gain from a beer 
can! 

Since a transmission line consists of two 
conductors, which are insulated from each 
other, then it must have some capacitance 
between them. In addition, each of the 


conductors also has some self-inductance, 
and of course at least a little resistance as 
well. 

Let’s look at a very short section of a 
very long line, such as that shown in Fig. 1. 
In even this very short distance along the 
line, the voltage between wires is not the 
same at all points, nor is the current in either 
wire. 

For instance, the current flowing through 
the wires must by Ohm’s Law result in at 
least some voltage drop across the resistance 
and inductive reactance of each tiny portion 
of each wire. That is, the voltage from A to 
D indicated by dotted line 1 is greater than 
that from B to C indicated by dotted line 2, 
because of the two voltage drops—one from 
A to B and the other from C to D— caused 
by the current flow. 

Similarly, alternating current effectively 
“flows” through a capacitance, so that the 
current flowing from E to F is greater than 
that from F to G, because of the leakage 
current through the line’s capacitance from 
F to H. 

Since this is ac we’re discussing, to be 
theoretically accurate we would have to 
resort to a set of differential equations-but 
for all ham purposes it’s adequate to think in 
terms of Ohm’s Law for ac. This tells us 
that the effect of the inductance and 
capacitance as illustrated in Fig. 1 upon the 
voltage and current in the line must be an 
impedance, since only an impedance can 
relate voltage and current in an ac circuit. 

And impedance, like a resistance, is 
essentially independent of voltage or cur¬ 
rent. It’s determined by the physical 
characteristics of the device or component, 
not by the signal that happens to be applied 
or the devices to which it may be connected. 

In the case of our transmission line, the 
impedance is determined by the inductance 
and capacitance of each tiny part of the line. 
Both the inductance and capacitance are 
distributed over the entire length of the line, 
rather than being lumped into coils or 
capacitors, and thus the impedance is an 
essential built-in part of the line. 

Incidentally, this capacitance which helps 
form the impedance is no theoretical fiction. 
Should you ever be in need of small 
precision capacitors, you can cut them to 
measure from rf feedline such as TV 
twin-lead. All these lines are rated for 
capacitance in picofarads per inch; simply 
cut off as many inches as you need. It’s a 
handy trick to keep in mind when 
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electrically small capacitors are necessary. 

What Are The Major Characteristics of 
a Transmission Line? We’ve already met 
some of the characteristics of a transmission 
line. Its impedance is one of the most 
important, for rf use. But impedance 
is not the only characteristic—and a length 
of line lying on the floor has far dif¬ 
ferent characteristics than does the same 
line when trimmed to dimension and 
installed in an rf circuit. Let’s look both at 
the intrinsic characteristics of a feedline, 
such as impedance, capacitance, inductance, 
etc., and also at the effective characteristics 
or properties of specific lines of special 
length or with special terminations. 

We have seen that the impedance of a line 
is determined by the inductance and 
capacitance distributed throughout the line’s 
length. For rf transmission lines, the 
impedance is approximately equal to the 
square root of the ratio of inductance to 
capacitance. If the resistance of the wires in 
the line were absolutely zero, and the 
leakage resistance of the insulator separating 
the wires were infinite, then the line’s 
impedance would be exactly equal to the 
square root of inductance divided by 
capacitance-and in rf lines the wire 
resistance is low enough and the leakage 
resistance great enough that we don’t get 
into trouble. 

However, the wire and leakage resistances 
do exist, so we can’t ignore them com¬ 
pletely. They contribute to losses in the 
line, and so provide a characteristic of the 
line which is called attenuation. Attenuation 
in any type of transmission line increases as 
the signal frequency goes up, because the 
wire resistance goes up and the leakage 
resistance goes down with increasing fre¬ 
quency. In most practical applications the 
attenuation of any line is given as a “decibels 
per 100 feet” figure; a line rated for 3 
db/100 feet attenuation will lose half its 
power in every 100 feet of length. If you 
pump a kilowatt of rf into a 300-foot length 
of such a line, you’ll get out only 125 watts. 
The first 100 feet of the line will lose half 
the input power or 500 watts, leaving only 
500 to go on. The next 100 feet will lose 
half of that remaining 500, and the final 100 
feet will dispose of half of the 250 watts 
which had survived the middle portion. 

The attenuation of a line is at least as 
important as its impedance. The attenuation 
figures tell you how much power is going to 
make it through the line, and they also will 


affect the way in which the line looks to 
your transmitter-as we shall see shortly. 

In Fig. 1, we assumed that the power 
going through our short section of transmis¬ 
sion line was all going from a source to a 
load. That is, the line was carrying power 
only one way. 
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Fig. 1. The most basic physical character¬ 
istics of a transmission line are shown here. 
Assume that current is flowing from the 
source direction toward the load. The volt¬ 
age from A to D must be the same as the sum 
of that from A to B, B to C. and C to D—but 
current flow through the wires means that 
the voltage drop from A to B and from C to 
D will be greater than zero, so the voltage 
between the two wires at A-D is greater than 
that at B-C. Similarly, current at point E in¬ 
cludes that flowing to charge capacitance F- 
H, and so must be greater than that at point 
G. These voltage and current relationships 
define the impedance and attenuation of any 
transmission line. 

In practice, this is seldom true. The 
nature of the fields and waves which make 
up rf energy (or any ac energy for that 
matter) being what it is, a one-way travel of 
any set of waves will stay one-way only so 
long as that set of waves stays in the same 
medium. When any boundary is reached- 
that is, when anything gets in the way—some 
of the energy is reflected at the boundary, 
and at least some of the reflected energy 
comes back in the direction exactly opposite 
to its original direction. 

It happens to be possible, from a 
mathematical point of view, to account for 
all the reflected energy in terms of just 
two sets of waves. One set is considered to 
be the original set, going “forward” or in the 
original direction, and the other set is 
considered to be going in the exact opposite 
direction. This is known as the “reverse” or 
“reflected” wave, while the original set is 
called the “forward” or “incident” wave. 

Note that this way of accounting for the 
energy does not claim that all the energy is 
actually contained in the forward and 
reverse waves; we actually do not know for 
sure exactly what does happen. It merely 
says that if we consider only the two sets of 
waves, we can account for what happens. 

If we can account for what happens, and 
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our accounting method lets us predict what 
will happen in any normal set of circum¬ 
stances, then it’s a workable tool whether 
it’s a correct one of not—and the concept of 
incident and reflected waves in a transmis¬ 
sion line is just that, a workable tool. We 
don’t need to know more than that in order 
to make use of it, any more than we need to 
know the atomic structure of steel in order 
to cut a hole through metal with a cold 
chisel. 

Terman says the same thing in a different 
way on page 84 of his “Electronic and Radio 
Engineering” (fourth edition): “The voltage 
and current existing on a transmission line as 
given by equations 4-6 can be conveniently 
expressed as the sum of the voltages and 
currents of two waves.” Notice that his sole 
reason for doing so was convenience. 

Now that we’ve established the incident 
and reflected waves on a transmission line as 
convenient tools—without going any deeper 
into whether they actually exist as such- 
let’s see how we must define each of them in 
order to make it into a useful tool. 

The incident wave starts at the source and 
goes toward the load. It is the wave we 
considered in Fig. 1, in which both the 
voltage and current get smaller as we go 
farther from the source. Since the wave 
takes a definite time to go any given distance 
down the line, the instantaneous phase at 
any point along the line must lag as we get 
farther from the source. That is, the part of 
the wave most distant from the source must 
represent a part which left the .source 
before any nearer part did. 

There’s nothing in the transmission line 
itself to alter the relationship between 
voltage and current in the incident wave, 
because the retarding effects of the distri¬ 
buted inductance along the line are cancelled 
by the advancing effects of the distributed 
capacitance and the net reactance is zero. 
Therefore the voltage and current at any 
point in the incident wave have the same 
phase relationship to each other that they 
had at the source. 

All this means that we can describe the 
incident wave as a voltage accompanied by a 
current that is everywhere in phase with, and 
proportional to, the voltage. Because of the 
continual decrease of both voltage and 
current we saw in Fig. 1, both the voltage 
and current decrease as we go away from the 
source, and drop back uniformly in phase. 

This description corresponds to that of a 
travelling wave, propagating away from a 
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source, and so we say that the incident wave 
travels toward the load. 

The reflected wave, on the other hand, is 
identical with the incident wave except that 
it is travelling in the opposite direction. This 
means that it is largest at the load and gets 
smaller as it nears the source; its current goes 
toward the source rather than away from it, 
and its phase advances rather than dropping 
back. 

The reflected wave comes into existence 
because of a reflection at the load end of the 
transmission line. Keeping in mind that the 
whole idea of incident and reflected waves is 
a tool based on a mathematical accounting 
for events, and not necessarily an accurate 
description of the events themselves, it’s not 
too surprising to find that the generation of 
the reflected wave is dictated by equations 
in the mathematical accounting. Five sepa¬ 
rate sets of equations must be satisfied 
simultaneously to make the reflected wave 
account for events; we’ll ignore the separate 
sets of equations and examine only their 
merged result: 

The final result of the simultaneous 
solution determines a factor known as the 
“reflection coefficient”, which boils down 
to be the ratio of voltage in the incident 
wave at the point of reflection to voltage in 
the reflected wave at the reflection point. If 
voltage in both is zero, as in the case of a 
short-circuit (which we shall examine before 
long) then the current ratio may be used 
instead—and since impedance is a quantity 
determined by voltage and current, it’s 
possible to define reflection coefficent in 
terms of the ratio between impedance of the 
line and impedance of the load. 

In a perfect line-one which has no losses 
and thus no attenuation-the reflection 
coefficient is the same anywhere on the line, 


FORWARD WAVE 



REFLECTED WAVE 


Fig. 2. Actual wave upon transmission line 
can be accounted for by two special waves 
called "forward" and "reflected” waves, 
each traveling in a single direction as shown 
here. Actual wave is then the net total of 
forward and reflected, at any point. Perfect¬ 
ly matched line has no reflected wave and 
forward wave is equal to actual wave; mis¬ 
match puts in "reflection" and modifies this 
situation. See text for details. 


and is determined by that at the load. Any 
actual line, however, has attenuation; this 
attenuation acts oppositely upon forward 
and reflected waves because they go in 
opposite directions. Looking back at the 
source from the load, the forward wave gets 
larger as the source is approached because it 
has been affected less by attenuation, while 
the reflected wave gets smaller because 
attenuation is affecting it more. This means 
that on such a line, reflection coefficient is 
highest at the load or reflecting point, and 
becomes ever smaller as you move back 
toward the source. We’ll see some practical 
implications of this fact, in the next section. 

For now, though, let’s back up a bit and 
look again at the relationship between the 
incident and reflected waves, and the actual 
voltage and current existing upon the line. 
It’s actually very simple: the actual voltage 
at any point upon the line is the sum of the 
incident-wave voltage at that point and the 
reflected-wave voltage at the same point, and 
similarly the actual current at any point is 
the sum of incident and reflected currents at 
that point. If the two voltages (incident and 
reflected) are equal in value but opposite in 
sign, the “sum” would of course be zero 
since the two would cancel out. 

Since the line is carrying ac, the voltage 
(at any one instant) is differenct at different 
points along the line both in value and in 
polarity. When we want to examine the 
situation all along the line rather than just at 
a single point, we speak instead of the 
voltage (or current) “distribution” on the 
line. 

To see the part played by the incident 
and reflected waves in determining voltage 
(or current) distribution on a line, let’s look 
at several examples of extreme cases. In all 
these examples we’ll assume a perfect line 
with no losses just to simplify the situation. 
A little later we’ll include the effects of 
losses upon similar examples. 

For our first extreme, let’s look at an 
open-circuited line which simply stops with 
no load of any sort connected to it. 

With no place for any current to go, the 
current flow at the load end of this line must 
be zero. 

But by our definition of incident and 
reflected waves, to account for this situation 
we must assume that both the incident and 
reflected waves do have current flow in 
them, of equal value but opposing sign. This 
is the only way in which the incident and 
reflected waves can cancel each other out to 
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produce an actual current of zero. 

In other words, the open circuit reflects 
all the current which reaches it back down 
the line, reversing its polarity as it does so. 

Our definition of reflection coefficient— 
the ratio of incident voltage or current to 
reflected voltage or current— tells us now 
that the reflection coefficient of an open 
circuit must be 1.0. 

We can measure a voltage across this open 
circuit, which shows us that the voltage 
polarities at this reflection must remain 
unchanged although the current polarity 
reverses (had the voltage polarity as well 
been reversed, the measured voltage would 
have been zero). 

At this point we have defined a reflection 
coefficient of 1.0 for an open-circuited 
transmission line. Let’s move back along the 
line from the open circuit and see what 
happens to the actual voltage and current 
distributions. 

At a point exactly Va wavelength from the 
open circuit, we are examining a part of the 
incident wave which is 90 degrees earlier in 
phase than that at the open circuit. The 
voltage of the reflected wave is 90 degrees 
later in phase than that at the open cir¬ 
cuit, which means that from where we 
now stand the voltages of the incident and 
reflected waves are 180 degrees out of phase 
with each other. That’s 90 degrees early for 
the incident combined with 90 degrees late 
for the reflected. 

But in any ac waveform, any two points 
180 degrees apart in phase have equal value 
and opposite sign. That means that, at this 
point, the voltages of the incident and 
reflected waves must always cancel each 
other out and the actual voltage at this point 
must always be zero. 

How about current here? The reflection 
introduced a 180 degree phase shift in the 
current at the open circuit. The current of 
the incident wave is 90 degrees earlier than 
that, and that of the reflected wave 90 
degrees later, so the currents of the incident 
and reflected waves are 90+180+90 or 360 
degrees out of phase right here. But a 360 
degree phase shift amounts to no shift at all 
in a periodic waveform—so at this point the 
current is maximum while the voltage is 
minimum. 

Let’s more another 14 wavelength back so 
that we’re examining a point a half 
wavelength back from the open. Now our 
voltage phase shift is 180+180 degrees, 
which amounts to no change at all, and we 
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RELATIVE 

VOLTAGE 



Fig. 3. Voltage distribution on transmission 
line having measurable standing wave ratio 
looks like this, if measured at various points 
along the line. Maximum-voltage points re¬ 
peat every half-wavelength along line, as do 
minimum points. Ratio of maximum voltage 
to minimum voltage is one meaning of SWR; 
other meanings are equally valid as discussed 
in text. Note that voltage distribution does 
not follow a sine-wave pattern. 

will find the same actual voltage as that 
which exists across the open'circuit. The 
current phase shift is 180+180+180 or 540 
degrees, which corresponds to a 180 degree 
change. The incident and reflected currents 
cancel each other out. Once again we find 
the same condition that existed at the open 
circuit. 

As we move back on the line, at every 
'4-wave interval we will find these conditions 
alternating. Every half-wave the conditions 
of the open circuit-full voltage with zero 
current-are duplicated, and at the interme¬ 
diate 14-wave points (usually called “odd 
quarter-wave” points) the opposite con¬ 
dition-zero voltage with baximum cur¬ 
rent-exists. It’s brought about entirely by 
the phase relationship between incident and 
reflected waves, which is determined in part 
by the reflection coefficient at the open 
circuit and in part by the distance from our 
measuring point to the open. 

Let’s try another example. Instead of an 
open circuit, let’s short the line out. 

This gives us zero voltage across the short, 
together with maximum current. Curiously 
enough, that’s the same condition we found 
at a distance of ‘4 wave in from an open 
circuit. 

To get the zero voltage, we must have 
again a reflection coefficient of 1.0 at the 
short, with 180 degrees phase shift for 
voltage and 0 degrees phase shift for currents 
at the reflecting point. That’s the only way 
we can make the incident and reflected 
waves come out to match the measurable 
conditions at the short. 

If we now move back a quarter 
wavelength on the line, we’ll find a voltage 
phase difference between incident and 
reflected waves of 90+180+90 degrees, 
which amounts to no shift at all, and a 


current phase difference of 90+0+90 de¬ 
grees, or 180 degrees, which produces 
cancellation. Full voltage and no current! 
The open-circuit condition, no less. 

Regardless of our termination, we find 
that the terminating condition is repeated at 
half-wave intervals back from the load end 
of the line, and that its “opposite” occurs at 
the intervening '4-wave points. 

Let’s look in a little more detail at that 
“opposite”. When we terminated in an open 
circuit, which featured high impedance and 
almost no current flow, at the quarter-wave 
point we apparently had a short circuit, with 
low impedance and maximum current flow. 
When we terminated in a short, or low 
impedance, we found at the '4-wave point an 
apparent open, or high impedance. We 
found, in effect, that a '4-wave length of 
transmission line acts as a transformer to 
change high impedances to low, and vice 
versa. 

Before we explore this idea any deeper, 
let’s take one more example. What happens 
if we terminate a transmission line in 
another, identical, infinitely long transmis¬ 
sion line? 

Reflection coefficient, you’ll remember, 
we defined as the ratio of incident to 
reflected voltage—and we added that it could 
be described in terms of the ratio of 
impedances also. If the two impedances are 
identical, the reflection coefficient must be 
zero. And if it is zero, then the reflected 
wave cannot exist; the actual voltage on the 
line and the incident wave must be equal to 
each other. In such a case, the line is said to 
be “matched.” As it happens, we could 
substitute a resistor in place of any part of 
the infinitely long line, and if the impedance 
remained identical, nothing would change. 
This is the principle behind efforts to 
“match” antennas-and the success of our 
efforts to match impedances is measured in 
terms of a standing wave ratio or SWR. 

We’ll get into SWR in detail just a little 
later, after cleaning up a few loose ends 
about the major characteristics of a transmis¬ 
sion line. We have determined that a line has 
capacitance, inductance, resistance, imped¬ 
ance, and attenuation, and that the energy in 
it at any point can be accounted for by 
incident and reflected waves travelling in 
opposite directions along the line. We have 
also determinded that any change of 
impedance along the line will cause a 
reflection, and that the amount of reflection 
is indicated by the reflection coefficient. 
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OPEN END 



HIGH LOAD 
IMPEDANCE 


MATCHED 






Fig. 4. SWR voltage patterns, similar to that 
shown in Fig. 3, for a number of different 
types of line terminations. Note range and 
phasing from open circuit (top) through 
matched condition (third from top) to short 
circuit (next to bottom). Effect of reactive 
loads is similar to open or short, with reflec¬ 
tion coefficient of 1.0 for pure reactive loads; 
capacitance makes line appear longer and in¬ 
ductance shorter than physical length. Mix¬ 
ture of reactance and resistance changes 
phase (like reactance) and SWR (like lines 2 
and 4) both. 

which in turn is determined by the 
impedance ratio present at the reflection 
point. 

We found that a reflection coefficient of 
1.0 exists with either a short circuit or an 
open circuit as the load on the line, and that 
in either case the load condition repeated 
itself every half-wave back from the load, 
while the opposite condition occurred at the 
intermediate quarter-wave intervals. 

But our examination of what happens 
when incident and reflected waves get 
together examined only a few extreme cases, 
and completely neglected the effects of line 
losses (attenuation). Let’s see what happens 
when we plug the losses in too, and check 
out some in-between cases. 

Remember that we found a complete 
cancellation between incident and reflected 
waves at the intermediate points, in our 
examples. This could not happen with any 
losses at all in the line, because the energy 
making up the reflected wave must always 
go farther along the line—out to the 
reflection point and back—than does the 
incident wave. The result is an almost, but 
not quite, complete cancellation instead — 
which leaves us a very small voltage or 
current in the incident direction, instead of 
zero. This is the only effect of small to 
moderate values of attenuation. 

If we terminate a line in an impedance 
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greater than its own, but smaller than an 
open circuit-just to get a figure, let’s say 
one three times as large as the line 
impedance—the result will be similar to that 
when we have an open, but not as extreme. 
The reflection coefficient in this case would 
be Vi instead of 1, which would make the 
reflected wave half as strong as the incident 
wave. When a cancellation would occur with 
an open circuit, only half of the incident 
wave would be cancelled in this case and the 
other half would remain. When a reinforce¬ 
ment would occur, the resulting sum would 
be a full-strength incident wave and a 
half-strength reflected wave, or l-Vi times 
the “matched” value. Both voltage and 
current would vary from half normal to I-V 2 
times normal, for a 3-to-l variation. 

At the quarter-wave point, the current 
would be I-V 2 times normal and the voltage 
would be only half normal. This higher- 
current/lower-voltage condition defines an 
impedance LOWER than that of the line 
although the load impedance in this case is 
greater. We would expect this because we 
have already seen that a quarter-wave line 
transforms an open circuit into a short. The 
value of this lower impedance, though, bears 
the same ratio to the line impedance as the 
line impedance does to the load; in each case 
it’s 3 to 1. That’s necessary in order to keep 
the reflection coefficient constant all along 
the line. We can step up as well as down this 
way, and it’s widely used. 

What is a Standing Wave Ratio? We 
have just seen how any reflection upon a 
transmission line produces an interaction 
between the incident and reflected waves to 
create a pattern of high and low voltage 
points (loops and nodes) from that reflec¬ 
tion back to the generator, and that this 
pattern does not vary with the instantaneous 
voltage or current of the outgoing energy. 

Such a stationary pattern of voltage or 
current distribution is called a “standing 
wave” since it is not travelling. The amount 
of standing wave present on any line is 
measured by the “Standing Wave Ratio” or 
SWR, which is the ratio of maximum voltage 
to minimum voltage along the line, or 
alternatively the ratio of maximum to 
minimum current. This is very similar to the 
definition of reflection coefficient, and in 
fact SWR and reflection coefficient are 
related so closely that either can be 
converted to the other by a little arithmetic. 
The major difference is that reflection 
coefficient compares values in the forward 


wave with those in the reflected wave, while 
SWR compares actual maximum value on 
the line with actual minimum value and is 
thus somewhat easier to measure directly. 
Reflection coefficient, however, is easier to 
measure indirectly, and most of our “SWR 
meters” actually measure reflection coeffi¬ 
cient instead, making the conversion to SWR 
by their scale calibration. 

Some authorities speak of the “voltage 
SWR” or VSWR when they mean the ratio 
we have just defined, and use the bare term 
SWR to mean “power SWR”. Power SWR is 
the square of voltage SWR, since the power 
in any resistor is proportional to the square 
of the voltage (or the current) applied to 
that resistor. 

Fig. 3 shows a waveform view of what 
we’ve been talking about for so long, now 
that we have most of the words. While the 
illustration is based upon voltage waveforms, 
the same sort of thing is true of current 
waveforms as we saw a while back. Fig. 4 
compares voltage and current waveforms in 
the SWR patterns created by several types of 
loads on the same type of line. 

We saw last month that the presence of a 
standing wave upon an antenna structure 
made it easier for radiation to occur, and 
that also holds true of transmission lines. A 
high SWR will increase the likelihood of 
radiation from the line-which is usually an 
unwanted situation, since radiation is one 
major source of line losses. 

A high SWR will also increase both 
leakage and resistive losses within the line, 
since it will increase current at the 
high-current points along the line (“current 
losses”) and will increase voltage at the 
high-voltage points as well. Higher current 
means more power loss in a given resistance 
(P=I-R), and higher voltage also means more 
power loss. 

Most operators who take pride in a 
“good” operation, for these reasons, strive 
to achieve the lowest possible SWR in their 
transmission lines. 

As we have indicated, SWR can be 
measured by actually measuring either 
voltage or current all along the line and then 
determining the maximum-to-minimum 
ratio, or by measuring the reflection 
coefficient with a “reflectometer” or “direc¬ 
tional coupler” and converting to SWR. It 
can also be calculated by a much simpler 
rule: If the load impedance is known, and is 
a pure resistance without reactance, then the 
VSWR is equal to the ratio of load 
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impedance to line impedance (or line 
impedance to load impedance, whichever 
yields the highest figure). Our 3-to-l 
example a few paragraphs back shows this, 
and how it comes about. 

The VSWR, incidentally, can never be 
better than 1-to-l, since this says that the 
load and line have identical impedances and 
under this condition the line is perfectly 
matched. An SWR figure less than 1.0 
simply says that you have a pretty bad SWR 
and have calculated it the wrong way; divide 
1 by the figure you have to get the real 
SWR. 

The VSWR of an open or a short circuit is 
infinite—but you can never measure it to be 
such a high value, because of line losses. The 
more loss in the line, the more the reflected 
wave will be reduced. The more the reflected 
wave is reduced, the less effect it can have 
upon actual net voltage or current an any 
point, and the smaller effect will produce a 
lower SWR. A long, lossy line is one of the 
best dummy loads available, because it can 
present a near-perfect SWR at its input end 
even when the load end is open circuited. 
For the same reason, SWR measurements 
should be made as close to the load end of 
the line as possible to escape this “swamp- 
ing-out” effect of line losses. 

Let’s take as an example to calculate 
most of the things about SWR which the 
FCC wants you to know the case of a 
52-ohm line terminated in a 104-ohm 
resistive load. We know immediately that the 
VSWR is 104/52, or 2 to 1. We also know 
that if 10 amperes are flowing in the antenna 
terminals, either twice as much or half as 
much will be flowing at a point 14 wave back 
from the load because the VSWR is 2 to 1. 
Since the antenna's impedance is higher than 
that of the line, the 14-wave point will have 
an impedance lower because of the trans¬ 
former action—and in a lower impedance, 
more current must flow. This tells us that 
twice as much current will be flowing, and 
also that the point l A wave back is a current 
loop. Therefore 20 amps will be flowing at 
the loops, and 10 amps at the nodes. 

Had the load resistance been less than 
that of the line but with the same VSWR 
(which would have required a 26-ohm load), 
the current at the 14-wave point would have 
been only half that at the load. This would 
mean, in turn, that the load represented the 
highest current point or loop, and the other 
loops would have been at the li-wave 
intervals back along the line. 
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Fig. 5. Conversion from reflection coefficient 
to SWR and vice versa can be done by either 
this graph or the two equations shown here. 
Common SWR bridges and directional coup¬ 
lers measure reflection coefficient; any meter 
which is set to full scale with "forward" 
voltage or power and then read using "re¬ 
verse" or "reflected” quantities probably 
works the same. Any meter movement can 
be calibrated for use with such devices by 
using horizontal scale here and taking SWR 
reading from vertical scale. 

Getting the conversion from VSWR to 
reflection coefficient is fairly simple arith¬ 
metic. Fig. 5 shows the formula, together 
with a graph which permits reasonably close 
reading of the values (the formula is exact). 
With an SWR of 2, the formula tells us that 
reflection coefficient is (2-1) / (2+1), or 1/3. 
For every ampere or volt going up the line, 
1/3 amp or volt comes back. But since actual 
energy is only that part of incident versus 
reflected which does not cancel out, it’s 
quite possible to have 26-2/3 amps going up, 
6-2/3 coming back, and find only 20 amps in 
the line! Either a forward power or a 
reflected power reading is meaningless alone 
so far as telling you what the actual power in 
the line may be; you must have both, and 
the actual power is the difference. 

Just as VSWR is determined by voltage, 
and must be squared to get an SWR figure 
relating power, so is the reflection coeffi¬ 
cient determined by voltage, and it too may 
be converted to a power figure by squaring 
it. This means that our VSWR of 2, 
produced by a 2-to-l load-to-line impend- 
ance ratio, is a power SWR of 4, a reflection 
coefficient of 1/3, and represents a power 
reflection coefficient of 1/9. To get an 
actual power of 100 watts out, we must send 

111.1 watts forward up the line because 

11.1 watts (1/9 of 100) will be reflected 
back. Actually, it’s a little more complex 
than that because the reflected power will be 
1/9 of our forward power; this means that 
we must send more than 111.1 watts up. It 


works out to be 112.5 watts forward; 1/9 of 
this or 12.5 watts is reflected, and the 
remaining 100 watts is the actual power in 
the line. The percentage of reflected power 
is sometimes taken as the ratio reflected-to- 
forward times 100, and sometimes as 
reflected-to-total times 100. In the first case, 
the percentage of reflected power would be 

11.1 percent (which is our original 1 /9 
figure); in the second it would be 12.5 
(which is 1/8, and can be gotten by merely 
subtracting 1 from the denominator of our 
original figure). In practice, VSWR is met so 
much more often than is percentage of 
reflected power that you’re not likely to 
have much trouble. 

We’ve said that a high SWR was normally 
to be avoided. While this is true in 
transmission lines used to carry rf for 
considerable distances, there are exceptions. 
A quarter-wave section used as a transform¬ 
er, for instance, must have upon it an SWR 
equivalent to the transformation ratio it is 
providing. If such a section is being used as a 
resonant circuit rather than as a transformer 
(that is, with one end open-circuited to 
produce the effect of a series-resonant 
circuit at the other end, or short-circuited to 
produce the effect of a parallel resonant 
circuit at the other) the SWR will be 
extremely high. While “infinite” is a bit too 
strong a term to apply to the SWR in such a 
case, it will be in the thousands or higher. 
VHF addicts who are familiar with the high 
currents to be found in coaxial or 
parallel-line tank circuits can attest to this 
fact. 

In addition to the effects the SWR has 
upon line losses, the interaction between the 
forward and reflected waves modifies the 
line’s input impedance. A 50-ohm line will 
only look like 50 ohms at the input end if it 
is matched to a 50—ohm load. If the load is 
100 ohms instead, then the input impedance 
may be as low as 25 ohms resistive (for an 
odd number of quarter-waves of line length) 
or as high as 100 ohms resistive (for 
multiples of half-waves of line length). 

But in between these extremes, even if 
the load itself is a pure resistance, the line 
won’t look like pure resistance at all. 
Instead, it will show both reactance and 
resistance. Fig. 6 shows how the impedance 
varies along such a line with a VSWR of 2 to 
1 . 

This fact helps explain why the pi-net- 
work transmitter output circuit, with its 
reputed ability to “match almost anything”. 
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sometimes comes a cropper for no apparent 
reason. If the line length from transmitter to 
antenna just happens to fall in a region 
which emphasizes reactance, and with even a 
moderate SWR, the input impedance can 
become so reactive that no physical 
component in the pi-net can possibly 
provide proper adjustment. For instance, 
while loading is usually minimum with the 
output capacitor set for maximum capaci¬ 
tance, a pi-net in such an unhappy 
circumstance as we are examining here may 
already have far too little capacitance even 
when the capacitor is set at maximum. With 
critical line lengths and SWR as low as 2 to 
1, it’s possible to run into a need for 
negative capacitance (not inductance, which 
has opposite reactance sign but behaves 
differently with respect to frequency!), 
quency!). 

It’s also possible, at a critical line length 
on the other side of resistive point, to find 
that even with the loading capacitor set to 
minimum the circuit just won’t load. This is 
because most of the capacitance of the 
circuit is being supplied by the line’s input 
impedance. 

In both cases two cures are available; one 
is to reduce the SWR, and this is the one 
usually recommended by most authorities. 
It’s fine for a commercial, single-frequency 
operation, but hams must operate over the 
limits of a band rather than on a spot 
frequency and SWR necessarily changes 
from one end of a band to the other. The 
other cure is simpler—just adjust the line 
length by adding a 1/8-wavelength extension 
to the line. The SWR remains the same, but 
the length is no longer critical and the 
transmitter can once more be loaded. It will 
seem to act normally, for a ohange. 

How Are Operating Frequency and An¬ 
tenna Design Related? Any wire anten¬ 
na is a circuit with “distributed” con¬ 
stants. That is, its inductance, capaci¬ 
tance, resistance, etc., are distributed 
throughout its length rather than being 
lumped into concentrated areas. Because of 
this, the current distribution in the antenna 
which results from applying a voltage at just 
one location depends upon, among other 
things, the length of the wire-which is 
measured in wavelengths. This is one of the 
most fundamental relations between oper¬ 
ating frequency and antenna design, because 
operating frequency and wavelength are 
simply two ways of measuring the same 
property. 
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Last month we made the acquaintance of 
both “resonant” and non-resonant or 
“travelling wave” antennas. In both cases, 
the directional pattern of radiation was 
determined by the current distribution upon 
the antenna in conjunction with the relative 
phasing of the radiated fields from each tiny 
part of the antenna structure—and phasing 
also is related at least indirectly to operating 
frequency, because the frequency is a 
measure of the time between points of 
identical voltage in the signal, and phasing is 
a measure of the same quantity but in a 
different context. Frequency is measured in 
terms of the time to reach an identical 
voltage at the same point is space, while 
phasing is measured in terms of the time 
difference between points of identical 
voltage at different points in space. 

Last month we concentrated largely upon 
the action of the non-resonant amtenna; this 
time let’s turn our gaze to the resonant case. 

A resonant wire corresponds to a 
transmission line that is an exact number of 
half wavelengths long and is open-circuited 
at both ends (a non-resonant antenna also 
corresponds to a transmission line but it is 
matched at both ends). We have already seen 
that such a transmission line will repeat the 
conditions at its end every half-wave along 
its length. If the wire is only a half-wave 
long, it will repeat the open-circuit of one 
end precisely at the open circuit which is the 
other end. If it is a full-wave long, again the 
open from one end will repeat at the other, 
but now both the opens will repeat at the 



Fig. 6. Variations in both resistance and re¬ 
actance along transmission line with SWR of 
2.0 over any half-wave interval are shown 
here. Source of line is at left, and load is to¬ 
ward right. At 0 and ’/a wavelength points, 
resistance is lowest and reactance is zero. At 
% wavelength points, resistance is highest 
but reactance is also zero here. All other 
points have intermediate resistance, but also 
reactance. Patterns are similar for other 
values of SWR but variations are more ex¬ 
treme when SWR is higher. With extremely 
high SWR, resistance approaches infinite 
values. 


midpoint of the wire as well. 

A half-wave length of wire is two 
quarter-wave lengths back to back. But a 
quarter-wave length of transmission line 
open-circuited at one end will appear to be a 
short circuit at the other end. This would 
indicate that a half-wave length of wire open 
at each end should have an apparent short 
circuit at its midpoint—and except for the 
fact that the wire does have some “losses” 
(the radiated energy is lost so far as the 
standing wave upon the wire is concerned), 
it well might! The impedance is very low at 
the midpoint, at any rate. This low 
impedance provides a feedpoint for the 
antenna which matches a low-impedance 
feedline, and is known as a “current-fed” 
system. 

The low-impedance points produced by 
quarter-wave transformation of the open 
circuits at the antenna ends will coincide 
only when the operating frequency is such as 
to make the antenna an exact half-wave 
long, electrically. If operating frequency 
departs even slightly from this one single 
spot, the two low-impedance points will not 
coincide, although the impedance at the 
center will still be low over an appreciable 
band of frequencies. 

As we saw in Fig. 6, when even a 
moderate SWR exists upon a transmission 
line the impedance is pure resistance only at 
exact quarter-wave intervals along the line. 
At all other points reactance is present also. 
An antenna, being a pair of quarter-wave 
transformers, operates with a very high SWR 
upon its structure, and the variations shown 
in Fig. 6, are exaggerated still more in this 
case. This means that if operating frequency 
is not precisely that for which the antenna 
was cut, the antenna cannot be a pure 
resistance to its feedline. Again, reactance 
will remain low ever an appreciable spread of 
frequency. Bandwidth depends upon the 
particular antenna design; some have wider 
usable bands than others. 

Outside this usable band of feedpoint 
impedances, the mismatch between antenna 
and feedline is so great that more power is 
reflected than is radiated. We say that the 
antenna in such a situation “refuses to 
load.” 3 " 

For any single length of wire fed at its 
midpoint, there is a single lowest frequency 

(*Ed. note: A purist will quarrel with this termin¬ 
ology. An antenna does not “load." It presents a 
load to the transmitter. The transmitter will refuse 
to load into a mismatdh. The antenna will refuse 
to radiate.) 
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at which it can operate in this manner; that’s 
the frequency at which the wire is 
electrically one half-wave long. If operation 
at twice this frequency is attempted, then 
each side of the antenna acts as a half-wave 
repeater rather than a quarter-wave trans¬ 
former and it will refuse to load. 

As we go up in frequency to three times 
the original value, though, we reach a point 
at which each half is three quarter-waves 
long, and the wire again acts as a pair of 
transformers. The loading conditions of the 
first frequency are essentially repeated here, 
and the antenna radiates nicely. 

At four times the original frequency, we 
have repeaters again instead of transformers. 
In fact, at any even harmonic of the first or 
“design” frequency the halves will act as 
repeaters and a minimum of energy will be 
accepted. However, at any odd harmonic of 
the design frequency the halves will act as 
transformers and operation will be similar to 
that at the design frequency. The radiation 
pattern will, of course, be different at each 
frequency because of phasing interaction- 
but the antenna will accept and radiate the 
energy from the feedline. 

The antenna we’ve been examining is, of 
course, the familiar half-wave dipole which 
appears in many variations such as the 
folded dipole, the inverted vee, etc. The 
same principles apply to all; at the design 
frequency and odd harmonics operation is 
excellent, and at even harmonics essentially 
no energy is accepted or radiated. Such an 
antenna is said to reject even-harmonics. If 
cut for operation at 7 MHz, it can also be 
used on 21 MHz. 

Current feed is not the only possible 
way to feed an antenna. It could be fed at a 
high voltage point instead, with a transmis¬ 
sion line of sufficiently high impedance. This 
would change things, since the high voltage 
point is at one end of the line. At the second 
harmonic, now, the line is a full wave 
long-and the antenna is still matched. At 
the third, the length is one and a half waves, 
and the matched condition persists. An 
end-fed half-wave, then, will accept all 
harmonics either-odd or even. Often called a 
“Zepp” antenna (such antennas were used 
on early Zeppelin airships), this type of 
antenna is popular with operators who like 
to use all bands and have only limited space 
in which to erect antennas. 

Similar operation can be achieved with 
current feed by connecting several antennas 
in parallel and feeding them all at once from 
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the same line. Each antenna is cut for a 
different frequency. Those which are 
offering high impedances take little energy 
and so have little effect, while those which 
offer low impedance take most of the power 
and do most of the radiating. In such a case, 
the composite antenna will exhibit at least 
some SWR at all frequencies, because the 
“idling” antennas will put some reactance 
into the line, but operation is highly 
satisfactory. The major disadvantage-as for 
any all-band antenna-is that harmonics are 
radiated as well as is the fundamental 
frequency, if they should happen to reach 
the antenna in the first place. 

Directive antennas achieve their effects 
by intricate phase relationships which we 
examined last time around. These are all 
frequency-sensitive, and most types of 
directive antennas are even more sensitive to 
operating frequency than is the simple 
dipole. The traveling-wave and reflective 
antennas are exceptions, since their effects 
are achieved differently. 

In fact, the non-resonant traveling-wave 
antenna is almost independent of operating' 
frequency, although its directional pattern 
changes slightly with changes in frequency. 
Such antennas, then, radiate harmonics as 
well as fundamentals, but can be used over 
frequency ranges as great as 2-to-l or more 
without adjustment. 

While our example so far has been the 
half-wave center-fed dipole, all that we have 
found applies equally well to a quarter-wave 
wire or whip mounted vertically upon a 
reflecting ground plane. The reflection from 
the ground plane acts as the missing half of 
the structure. Such antennas are used 
throughout the HF and VHF range, for both 
home and mobile stations. 

What Are The Most Popular Types of 
Antennas in Ham Use? The number of 
different types of antennas is almost lim¬ 
itless, because virtually any structure which 
is capable of reflecting or refracting a 
radio wave and which can be coupled to a 
feedline of any sort can be used as an antenna, 
used as an antenna. 

However, only a relatively few types have 
any major popularity. Preferences differ 
depending upon the frequency range of 
interest: the UHF addict for instance will 
almost never be found using a simple dipole, 
while the 40-meter enthusiast seldom sports 
a quad Vagi array. 

The two major categories into which 
antennas can be divided when discussing 
popularity are "non-directive” and 


“directional”. The major difference, in most 
cases, is that the directional antenna is 
usually set up so that it can be pointed in 
the desired direction, while the non-directive 
antenna is installed in a fixed location. 

But at low frequencies, and in some other 
special cases, directional antennas may be 
permanently mounted in a single direction, 
and any “steering” that is to be done is 
accomplished by switching to another 
antenna rather than by moving the single 
structure. 

Most hams operate primarily in the HF 
range from 3 to 30 MHz; those who use the 
three lower-frequency bands frequently stick 
to non-directive antennas, while those who 
operate primarily at 14 MHz and higher use 
some type of movable directional antenna.- 

VHF and UHF enthusiasts, almost with¬ 
out exception, perfer movable directional 
antennas. Occasionally they will use a non¬ 
directive antenna as a “backup” installation 
for local rag-chews. 

The non-directive antenna classification 
includes three major types, each of which 
has many variations-each with its own 
name. The major types are the long-wire, the 
resonant horizontal, and the vertical. 

The long wire, as its name implies, is a 
random length of wire. It is exceptionally 
popular among beginners because of its ease 
of installation. As experience with antennas 
is gained by the operator, the long wire is 
usually replaced by some other type which is 
easier to live with. A long wire’s directive 
pattern is unpredictable, and it may or may 
not accept rf energy properly at any specific 
frequency. It offers little or no reduction of 
harmonic radiation—but the accompanying 
antenna tuner which frequently is necessary 
in order to get the antenna to accept rf 
energy does help reduce harmonics. 

The most popular example of the 
resonant horizontal antenna is the half-wave 
dipole-which is possibly the most popular 
ham antenna. This antenna tends to reject all 
even harmonics of a signal, but will radiate 
odd harmonics almost as well as it will the 
frequency of its fundamental resonance. 

A group of half-wave dipoles all 
connected together at the feedpoint, and 
each cut for a different ham band, is known 
as a fan antenna. Each dipole acts 
individually. The harmonic-rejection 
capability of the single dipole is lost, but 
such an antenna will operate on all ham 
bands and so is popular with many 
operators. 

A single dipole may be loaded with 
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lumped-constant traps so that it 
automatically adjusts its effective length to 
fit several fundamental frequencies. Such an 
antenna is called a “trap” antenna and is in 
wide use as an “all-band” antenna for 
operation on the bands from 3.5 through 30 
MHz. Its harmonic-rejection capability 
depends upon the exact design of the traps 
and upon the particular frequency in use. 

A dipole antenna fed at the end rather 
than in the center is known as a “Zepp” 
antenna and is moderately popular. This 
type of antenna will radiate all harmonics of 
its fundamental frequency, in contrast to the 
center-fed dipole. 

An offset-feed resonant horizontal 
antenna which has enjoyed moderate 
popularity from time to time is known as 
the “Windom” antenna. When cut to 
appropriate dimensions and fed from the 
proper off-center position, it provides a 
resonable match to 300-ohm twinlead on all 
the HF ham bands and so permits all-band 
operation. The trap antenna has displaced 
the Windom for many operators since it 
offers the same type of operation but 
permits use of coaxial feedline. Like any 
all-band antenna, the Windom has little 
harmonic reduction inherent in its design. 

The most common vertical antenna in the 
HF range is the Marconi or quarter-wave 
vertical, which is simply a center-fed dipole 
cut in two at the feedpoint. The missing 
portion is supplied by ground reflections. 
Such an antenna is often used for 80 or 40 
meter operation. 

The corresponding design for 20-meter 
or higher-frequency operation is the ground- 
plane antenna, in which a metallic struc¬ 
ture of rods replaces the actual ground 
to provide the reflections. This is a popular 
antenna up through the 50 MHz bartd. 

Either the half-wave dipole or the 
Marconi may be “folded” to increase its 
feedpoint impedance. The dipole gets the 
name “folded dipole” while the Marconi 
becomes a “folded monopole” antenna. The 
“folding” consists of connecting another 
wire to the open end or ends of the antenna. 
In the dipole, the added wire connects the 
two open ends; in the monopole, the added 
wire connects to ground or the ground plane 
at the lower end. 

Both the fan and trap variants of the 
dipole may be found in vertical versions as 
well, and both are moderately popular. 

Among directive or “beam” antennas, far 
and away the most popular is the parasitic 


Yagi design. It comes in single-band, 
multi-band, and trap versions. The 
single-band corresponds in characteristics to 
the plain dipole, the multi-band to the fan 
dipole, and the trap to the trap dipole. Since 
Yagi has many more critical dimensions than 
does a simple dipole, it is inherently less apt 
to radiate harmonics. If a multi-band or trap 
version is in use, however, and a harmonic 
happens to fall within a region which is one 
of the antenna’s higher-band operating 
regions (as, for example, a 10-meter 
harmonic of a 20-meter signal), it will be 
radiated. 

Running the Yagi a close second in 
popularity is the “quad” antenna, which is a 
parasitic array of loops rather than rods. It is 
found in both single-band and multi-band 
designs; actually, a multi-band quad consists 
of several single-band quads sharing the same 
supporting structure and a common feedline, 
and so somewhat corresponds to the fan 
dipole. 

VHF and UI1F operators also make wide 
use of colinear arrays, most of which are 
variations of the Franklin colinear antenna 
and include both endfire and broadside array 
principles. 

UHF operators, in particular, are 
employing parabolic-reflector “dish” designs 
for advanced work, as well as helical-beam 
antennas. These, however, are “popular” 
only in this limited area of interest. 

We’re a long way from exhausting the list, 
but it’s long enough to more than 
accomplish the purpose of answering FCC 
questions. If you're really fired up with 
interest, check the various books we 
recommended last month—they’ll keep you 
so busy studying antennas that you’ll have 
time for very little else, and even then you 
won’t be keeping up with the state of the art 
because it’s changing too rapidly! 
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/nr /* 0 7 7 /> . • SilasS. Smith, Jr., WA9VFG 

bott bolder Construction sssas**.*. 
of Cavities and Lines 


Most every piece of information on mi¬ 
crowave equipment is either line drawings, 
or pictures showing very complex machined 
parts. It would be nice to have the proper 
skill and a machine shop. This isn’t always 
practical however. Here then, is the next 
best construction method that any experi¬ 
menter can use. Soft solder construction 
uses ordinary solder, either core or solid, and 
the only tools needed are simple hand tools 
found around any ham shack. So simple is 
the first method of construction described 
here, that line drawings can be followed al¬ 
most exactly. I have repeatedly used this 
method. An oversized end plate, or what 
have you, is soldered to the line or cavity 
and then filed down to fit. Although a per¬ 
fect fit is insured there are some disadvan¬ 
tages. A complex design cannot be built 
easily by this method, as any excess heat will 
cause all the parts to fall apart. The cathode 
cavity for the 416-B was constructed by 
this method. One secret for keeping things 
together is to start by soldering the lar¬ 
ger and heavier pieces first, then progress 
to the smaller items. Along with this 
method, one of my favorite ways of con¬ 
struction uses ordinary copper or brass 
pipe with flanges made of large heavy wash¬ 
ers. The large washer centers are laboriously 
filed out to the outside diameter of the pipe 
with a rat tailed file. Fortunately I found a 
friend to turn some out on a lathe. I used 
steel washers, but I would advise the use of 



Soft solder construction. 


brass if you can find a supply. After filing 
out the washers, the washers were then sol¬ 
dered to the pipe. Holes were then drilled 
and tapped. The ends are then draw filed to 
insure a good fit. The file is ordinarily used 
lengthwise but in draw filing, the file is held 
by each end. The file is then drawn over the 
material in a flat horizontal fashion. The 
ends could also be “lapped,” using a good 
grade of emery cloth over a flat surface. The 
end plates were made of 1/16 inch stock. 
It’s a good idea to mark the end plate and 
washer so they can be aligned, just in case 
the holes are not evenly spaced. The plate 
line for the 416-B uses this type of construc¬ 
tion. This type of construction has several 
advantages: (1) material is cheap; (2) the 
line can be shortened easily: (3) easy access 
can be gained to the inner cavity; (4) can be 
used for any shape of line, round, square, 
etc. Lines or wave guides can be construct¬ 
ed of 1/16 inch or heavier flat stock by al¬ 
lowing enough extension to form a good sol¬ 
der bead. “C” clamps can be used to hold 
the sides in place. After soldering, the joints 
may be wiped. Wiping is a method whereby 
the solder is brought up to the melting point 
and wiped with a cloth. The purpose is to 
give a neat look and to remove the excess 
solder. If the solder is too cool the appear¬ 
ance will be rough. “Fanning” with the 
blaze of a torch until the solder is just about 
ready to flow will give a smooth surface. 
Oftentimes the cavity or line will become 



Parametric amplifiers. 
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Using washers of steel or brass soldered to 
the pipe. 



Crystal diode holder. 


the support for other components. One 
component, the crystal diode, for instance, 
can be rather easily mounted. A suitable 
crystal diode holder can be constructed from 
a nut. The i.d. should clear the body of the 
crystal centered and soldered over a hole in 
the wall of the cavity or line. The hole is 
drilled to fit the main body of the diode 
crystal. A cap to hold the crystal in place is 
cut from a bolt with the same thread and 
size as the nut. The cap need only be ap¬ 
proximately 3/16 inches long with a screw¬ 
driver slot cut at the top. 

I usually use threaded BNC fittings. Sol¬ 
dering a threaded nut to the walls of a cavity 
or line presents a special problem. During 
the soldering process, the threads of the nut 
fill up with solder. The simple solution 
would be to use a 3/8 -32 tap to clean the 
nut, but trying to find a tap that size is a 
still bigger problem. In the meantime, I dir¬ 
ty up an old BNC or the threaded portion of 
an old pot, and use it to hold the nut in 
place and keep my fingers crossed that it 
doesn’t get soldered. I suppose that I have 
about 50% luck. Tubes are often mounted 
within the cavities. The gold nugget, 416-B, 
is one such tube. Mechanically there are two 
problems in using this tube. One, the grid 
requires a threaded hole 3/4 inch 40 threads 
per inch and two, the cathode requires a 
mount. I had a machinist turn out some 
rings 1/8 inch thick with a 3/4 inch hole 40 
threads per inch. I soldered these rings in 
place for the grid connection. As for the 
cathode mount, I used finger stock made 
from brass weather stripping. This is an ex¬ 
cellent material for finger stock as it has lots 
of spring and is easy to cut and shape. One 
way of cutting the weather stripping is to 
sandwich it between two pieces of hard 
wood. Hold firmly in a vice or with “C” 
clamps. Use a hack saw to cut slowly, even¬ 


ly spaced slots. The finger stock can then be 
shaped. Literally speaking, the next method 
is cooking in oil. This is a useful method 
used in soldering large parts where heat is 
not of consequence. This is the oil bath me¬ 
thod. Oxidation becomes a big problem 
when parts are being heated and usually re¬ 
quires the use of flux. Flux does one of two 
things: one, it will etch away oxidation; or 
two, it will flow over the heated area and 
prevent oxidation. Larger parts require a lot 
of heat; thus, oxidation will occur, so an 
etching flux is necessary. In the oil-bath me¬ 
thod, the parts to be soldered are assembled 
in a tray or shallow pan filled to a level suf¬ 
ficient to cover the area to be soldered with 
a high ignition point oil. The oil and parts 
are heated enough to cause the solder to 
flow freely. The oil acts as the flux in the 
fact that it keeps the air from the heated 
parts. Although the soldering is actually 
done in the oil, very good results are to be 
expected. A simple household detergent can 
be used to remove the oil and you will have 
very bright soldered parts. This method is 
also useful in salvaging parts from printed 
citcuit boards, or from “can” type structures 
in which parts are sometimes mounted. The 
XYL’s cooking range can be used as a heat 
source. As a word of caution: safety pre¬ 
cautions should be taken. It would not be 
unreasonable to use goggles and gloves. 
There is always a danger of reaching the ig¬ 
nition point, thus a fire. Keep a box of ordi¬ 
nary baking soda close at hand. In case of 
fire sprinkle the baking soda over the fire 
and avoid breathing the fumes. This is a 
trick the XYL has probably used many times 
when cooking. Here are a few ideas which I 
hope will dispel the notion that one cannot 
build cavities, lines, or wave guides without a 
machine shop. 

...WA9VFG 
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Police Converter 


Besides having the fun of building this po¬ 
lice converter and listening to the exciting 
calls, this circuit has other possibilities as 
shown in Fig. 2, as a 2-meter oscillator for 
your 2-meter converter (ugh on using a trans¬ 
istor oscillator into a diode harmonic genera¬ 
tor as of old). 

I also made up a one transistor oscillator 
using a 48.383 MHz. HC18/U third overtone 
xtal to see what kind of a signal it would put 
out on 2. On my bench, about 15 or 20 feet 
from my receiver, it put out almost as good 
a signal as my Millen grid dipper. There was 
also 48.383 signal present about x h the 
strength of 145.15 MHz. I didn’t try to trap 
it out. This will make a good signal source 
for 2M and with proper crystal, a cheap fre¬ 
quency standard for club or MARS frequen¬ 
cy. 

I also tried modulating it as a modulated 
oscillator (not on the air) it FM’d quite a bit, 
but could be read. I am sure that with a 
cheap final stage it would make a nice low- 
power transmitter for transmitter hunts on 
2M, etc. A 2N1141 would work as a final 
here, but I can’t say how much output you’d 
get. 

A few of you may not of ever seen this 
oscillator circuit. It is Scotch for sure, using 
one transistor third overtone oscillator/trip- 
ler. What more do you want? I am sure 
there are others like me who lift part of a 
circuit from a magazine and use it. 

1 hope this will suggest many circuits to 
you. Another thought would be a small sig¬ 
nal generator and a good hot check for third 
overtones (provided the output coil was tuned 
to the 1st, 2nd or 3rd frequency marked on 
the crystal. All overtone crystals (I think) 
are marked with overtone frequency. In oth¬ 
er words, a 48 MHz crystal could put out 48 
MHz (without a tuned circuit—if you wish), 
96 MHz and 144 MHz. I haven’t tried this 
oscillator to see if it will work higher harmon¬ 
ics of the crystal. 

Getting back to the police converter; some 
commercial jobs use Japanese transistors and 
I used 10K in the base circuit of the mixer 
back to ground and I lost a 2N2996. I had to 
use a 2.2K. 1 mention this as a point to check 
carefully when you use different types of 
transistors. 


W. G. Eslick, K0VQY 
2607 E. 13th 



Parts List 

Cl = 2-15 pf trimmer 
C2 = .001 mfd. 

C3 = 10-200 trimmer 

C4 = .01 to .05 mfd (Iused .05) 

C5 = 5 pf. 

C6 and C7 = 33 pf. 

LI = 6T #24 on Va” slug form 
L2 = 4T #14 3/8” dia. Vi' long tapped at cen- 
for base of Q1 and 3/4T from cold end for 
antenna. 

RFC = aircore 17T #24 %” dia. 

L3 + Loopstick ant. from junk transistor rad¬ 
io. 

Rl= 2.2 k 
R2= 27 k 
R3= 10 k 
R4= 18 k 

R5 = 15 to 27 ohms 
Ql= 2N2996 TI 
Q2= 2N1141 Tl 
xtal: see text. 

The police frequency here is 155.15 (I 
understand this may be true over the USA, 
but I’m not sure-better check) and as in any 
superhet, the oscillator can be above or be¬ 
low the incoming signal. Crystal frequencies 
between 51.9 to 52.250 (being on the high 
side of the received signal) will permit the 
broadcast radio to tune to the converter and. 
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When it comes to 

antenna systems... 

a space problem? an installation problem? 

IS YuURS a budget problem? an applications problem? 

or simply a problem of where to buy? 

Your one-stop solution is ANTENNAS. INC. Exclusively specialists in radia¬ 
ting systems, complete systems or any component part. 

Arrays—complete or in kit form, quads, yagis, dipole assemblies, verticals—fixed or mobile, towers, 
masts rotors, guy and control cable, transmission line, coax relays and switches, connectors and adap¬ 
tors, test gear, technical publications, corrosion resistant hardware, corrosion proofing chemicals, in¬ 
sulators, installation and wiring hardware, aluminum tubing and plate, wire, and much, much more. 

If your requirements are for a complete system, major components, or the smallest yet important 


piece of hardware— ANTENNAS, INC. has: 


Amphenol 

Antenna Specialists 

Belden 

Bilada 

Birnbach 

Calcon Wire 

CDE Rotors 

Comdel 

Cubex 

Cushcraft 


ANTENNAS. INC. 


DGP 

DPZ 

Dow-Key 
E Z Way 
R. L. Drake 
Ham-Kits 
Hy-Gain 
General Electric 
Gentec 
Goldline 


Gotham 

Hi-Par 

E. F. Johnson 
M illen 

Mini-Products 

Mor-Gain 

Mosley 

Newtronics 

Omega-T 

Polygon Plastics 


CAN BE YOUR ONE-STOP, SINGLE-SOURCE. 


Pomona 

Rohn 

Skylane 

Swan 

Tel rex 

Times Wire 

Tri-Ex 

T ristao 

Unadilla 

Vesto 

Waters 

Write today for our cat¬ 


alog—no charge of course. 


ANTENNAS, INC. 


Dept. B, 512 McDonald Road 
Leavenworth, Kansas 66048. 



R1 = 18k 
R2 = 10 k 
Cl = 27 pf 
C2 = 27 pf 

C3 = 1-12 pf trimmer 
C4 = .01 mfd. 

LI = 3WT #14 3/8” dia. 5/16” long 
L2 = 16T #24 aircore %” dia. 

L3 and C6 can be a 48+ Me. trap 

Xtal = 48+ me. (depends where you want on 

2 M) 

Q= 2N1141 TI 

crystals between 51.183 to 51.533 (low side 
of signal) will also permit converter to work 
into a BC radio. Compute it thus: 

155.15 MHz - .550 MHz (low end of BC 


band) = 154.6/3 = 51.533 MHz 

155.15 MHz - 1.6 MHz (high end of BC 
band) = 153.55/3 = 51.183 MHz, which is 
the crystal frequency for each end of BC 
band. 

155.15 MHz + .55 MHz = 155.7/3 = 51.9 
MHz 

155.15 MHz + 1.6 MHz = 156.76 3 = 

52.25 MHz 

Select any crystal frequency between these 
points, but be sure there isn’t a local or a 
strong station picked up on your BC radio at 
this point or you will have a squeal or garbled 
output. 

Three volts powers this nicely. If you use 
9 volts, resistors will have to be changed and 
that means metering each transistor and 
checking oscillator output and checking the 
gain of the mixer. 

This converter placed near (3 or 4 inches) 
or laid on a transistor radio so both loops are 
coupled somewhat is all that is needed. 

A word to save some of you young ’uns 
some grief, if you get this idea! You select 
the proper crystal and this circuit to listen 
to a club frequency on two meters. 

Happy listening to police or ham frequen¬ 
cies with this and may it furnish you with 
other project ideas to build. ...K0 VQY 
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The Neglected Mini Vee Beam 


Stan Johnson, W0LBV 
855 So, Fillmore Street 
Denver, Colorado 80209 


Many of the current crop of hams do not 
have even a nodding acquaintance with the 
Vee beam — yet it is an antenna with some 
very positive advantages: it will provide ex¬ 
cellent gain on three or more bands; is easy 
to build and tune up for real efficiency over 
a wide range of frequencies; and it is so neat 
and inconspicuous that it will be a lot more 
popular with the neighbors than the usual 
quad or tri-bander. 

Probably one of the reasons that the Vee 
beam has been so neglected is that those 
hams who do know something about the 
configuration usually feel that the antenna is 
not practical unless you live in the coun¬ 
try - or at least on an acre of ground. 

Happily, this point of view is not quite 
true. Size does help, of course, but it is 
possible to build a Vee beam which provides 
very worthwhile gain on 20-15-10 meters, 
yet can be put up on the average city lot, 
particularly if you have an understanding 
neighbor who will allow you to run a small 
portion of it over one corner of his property. 

And such an antenna does perform effec¬ 
tively. The one illustrated was first put on 
the air on 28 megacycles. In actual use, a 
flattering number of CQ’s resulted in three 
and four station pile-ups on the frequency — 
from stations 1500 to 2500 miles away. 

On 10 meters, of course, this is no great 
trick, ordinarily. But the transmitter used 
for test purposes was an ancient, modified 
Heathkit At-1, running about 40 watts in¬ 
put, AM Phone, and doubling in the final 
amplifier, which meant that there was some¬ 
thing less than 20 watts in the antenna. 
Despite the low power, reports of “10 db 
over S-9” were commonplace, and one CQ 
was answered by a station in northern Japan. 

The theoretical gain of a Vee beam of the 
dimensions shown is approximately 6 db on 
10 meters, or about that of a typical 3 ele¬ 
ment beam. On 15 meters, gain is somewhat 
less, approximately 5 db, and the gain is in 
the neighborhood of 4 db on 20 meters. In 
the writer’s opinion, though, and the opin¬ 
ion is shared by others, a long wire antenna 
of any type will deliver more in actual 



Mini-Vee beam for 10, 15 & 20. 


communication gain than a parasitic array 
which is rated at the same level. 

This is probably true for at least two 
reasons. First, long wire antennas do not 
seem to require as much height, to deliver 
low angle radiation, as is needed for the 
smaller beams. Second, receiving “efficien¬ 
cy” — if there is such a thing — seems to be 
markedly better. At any rate, a Vee beam 
or other long wire type of antenna, will 
often dig out DX which other local stations 
are having difficulty receiving, and pull in 
that DX with less QSB. This could be ac¬ 
counted for by the fact that the long wires 
develop both vertical and horizontal polari¬ 
zation — and in addition, the larger capture 
area provides for a kind of diversity re¬ 
ception. 

Perhaps none of these theories is entirely 
correct — but there is no question about the 
results; long wire antennas, particularly Vee 
beam and rhombics, have justly earned a re¬ 
putation for generating outstanding signals. 
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A Practical Vee Beam 

The drawing. Fig. 1, shows the layout of 
a Vee beam which is small enough to be 
practical for many hams. It is fed by a 
tuner, the circuit of which is shown in Fig. 
2. Regular readers of “73” will recognize 
the tuner as being a modification of one de¬ 
scribed in a past issue by W5DWT. It is 
simpler than the W5DWT version because it 
is designed for only three bands. Despite its 
simplicity, the tuner will bring the antenna 
to exact resonance at any frequency in the 
three bands, and will provide a virtually per¬ 
fect load for the transmitter, allowing stand¬ 
ing wave ratios as low as 1.1 to 1, or beyond 
the accuracy of the usual swr meter. 

The antenna is likewise very simple, con¬ 
sisting of two wires, mounted parallel with 
the ground, and as high as local conditions 
permit. The antenna shown in the photo¬ 
graph is approximately 25 feet above the 
ground, higher, of course, would be better. 



Fig. 1. Small Vee beam layout. 



COILS MADE UP FROM SINGLE PIECE OP COIL STOCK 

Fig. 2. Antenna tuner circuit. 


Ideally, the feed line would drop down 
from the antenna at right angles, however in 
practical application this frequently is not 
possible. Both the photograph and Fig. 1 
show a kind of “universal joint” made up 
from a piece of clear plastic, which serves as 
the termination point for the feed line, and 
allows the feed line to leave the antenna at 
almost any convenient angle. 

The feed line itself is the open wire 
“ladder” type of TV line, either 300 ohm 
or 450 ohm (preferably the latter). This line 
is adequate for any SSB rig which does not 
have a linear amplifier — or for a CW rig up 
to 200 or 300 watts. For powers above that, 
the line should be made up with number 14 
wire, and either ceramic or clear spreaders. 

Remember that even a 90 foot wire, load¬ 
ed up with ice, can become pretty heavy, so 
if you live in W1 land be certain to use 
strong turnbuckles, screws, etc. The same 
thing applies for W4’s, who on occasion ex¬ 
perience what they call “atmospheric dis¬ 
turbances” that blow down palm trees. 

The 70-degree angle is about optimum for 
an antenna to be used on three bands. How¬ 
ever, if this angle isn’t possible, you can 
narrow it to 50 degrees, or, preferably, use a 
larger angle, up to as much as 90 degrees. 
The last-named angle will reduce gain some¬ 
what on 10 meters, but will give better 
results on 20 meters. 

The Vee beam provides a “figure 8” bi¬ 
directional pattern. With the dimensions 
given, the pattern is quite broad. 

Building the Tuner 

The tuner for the Vee beam is made up 
on a 5 x 7 x 2 inch chassis. Building the 
tuner requires a minimum of parts: two 
tuning condensers, one length of coil stock, 
a switch, a dial light bulb, some insulators, 
and miscellaneous hardware. 

The smaller of the two variable conden¬ 
sers, (50 pf.), should be double spaced. 
Since it is used at a low voltage point, even a 
midget variable like that shown is adequate 
for a fair amount of power. A single spaced 
variable condenser, 150 pf. or larger, like¬ 
wise should do the job even for the more 
powerful SSB rigs run barefooted. If you go 
in for a gallon, use condensers with more 
spacing at both points. 

The coil can be of standard coil stock 
(B+W 3900). If you have difficulty in ob¬ 
taining coil stock, you can roll your own, as 
detailed in the writer’s book, “Ham Antenna 
Construction Projects,” which is available 
from any Howard W. Sams’ distributor. 
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Notice that the coil is actually three coils. 
This is accomplished by clipping the coil 
stock at the proper point with sidecutting 
pliers as shown in the photo. I found that 
clipping the coil is easy, but following the 
turns by eye to make certain which winding 
is which can be confusing. The best answer 
is to use an ohmmeter as a continuity me¬ 
ter - or a flashlight bulb and a battery. It 
sounds ridiculous, but the tuner illustrated 
failed to work properly, and it took me, a 
ham for over 30 years, all afternoon to dis¬ 
cover that the connections to the clipped- 
apart-coil were wrong! 

The tuner is so simple that the actual 
wiring is at most an hour’s job - and if you 
are handy with a soldering iron, you can do 
it in half that time. Use some scrap lengths 
of No. 14 wire, if possible, for the leads. 
Note that the variable condenser above 
the chassis is mounted on an insulator so 
that both the rotor and stator are “above 
ground.” The variable condenser below the 
chassis can be mounted directly to the 
chassis, since the rotor is grounded. 

Tuning Up The Antenna 

The Mini Vee beam, like any center fed 
antenna fed with a tuned line, can utilize a 
simple resonance indicator which shows 
when there is actually power in the antenna. 
And this is what counts — not the swr ratio. 
A low swr is a fine idea, especially with an 
antenna fed directly with co-ax, but con¬ 
trary to what appears to be an unfortunate 
popular opinion, a low swr reading may 
mean simply that you have lucked into a 
critical length for the coax you are using. 
Low swr does not guarantee your antenna is 



Top view of tuner. 



Bottom view of the tuner. 


working efficiently — a brutal fact explained 
in an earlier “73.” 

With a tuner like that shown you have the 
best of both worlds: the tuner resonates the 
antenna and its feeder — and allows tuning 
out the reactance on the coax which runs 
between the tuner and the transmitter. An 
swr meter inserted in this line will show low 
swr, and furthermore the reading is honest! 

The resonance indicator on the tuner is 
simply a dial light bulb in series with one 
feeder. (The system is balanced, so in 
theory, at least, the same current will appear 
on both wires of the feed line.) 

A number 44 bulb will handle up to 35 
watts or so — and if two bulbs are put in 
parallel, they will handle considerably more 
power. Higher power will require use of a 
Christmas tree light bulb, or, if it blows out, 
simply clipping a flashlight bulb over a por¬ 
tion of the feeder, as shown in Fig. 3. 



Step One 


In tuning up any antenna system, I like to 
start out by tuning up the transmitter to a 
suitable dummy load. For example, with 
low power, a 40-watt oven bulb (the clear 
glass makes the filament easier to see than 
on a frosted bulb). As the first step it is 
always nice to know that the transmitter is 
putting out power. 

Next, let’s tune up on 28 MHz. Remove 
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the dummy load from the transmitter and 
hook up the coax to the tuner. Place the 
clips on the tuner coil in approximately the 
position shown in the photograph. 

Set condenser C2 at approximately one- 
half capacity (assuming 150 pf). 

Adjust the load controls on the transmit¬ 
ter so that meter readings indicate the anten¬ 
na appears to be taking some power. Now 
rotate Cl, and watch for the bulb to light. 
If it does not, throw the switch, and try 
again. If you still get no indication (chances 
are you will) move the clips either closer to 
the center, or further out. Try to have the 
same number of turns on both sides. 

You may make a few false starts, but in a 
couple of minutes you should arrive at a 
point where tuning condenser Cl through 
resonance will cause the bulb to light. Now 
adjust C2 for maximum brightness of the 
indicator bulb, and “touch up” the tuning of 
the transmitter. The name of the game is to 
achieve maximum brightness on the indica¬ 
tor bulb without, of course, overloading the 
transmitter — which probably has a plate 
milliameter to indicate proper input. 

If you want to insert an swr meter into 
the coaxial line, now is the time to do it — 
and chances are very, very good that the swr 
will be quite low, although careful adjust¬ 
ment of C2 may bring it still lower. 

Once you have discovered the proper tap 
points for 10 meters, indicate them with a 
dab of paint (or finger nail polish) alongside 
the clips so that it will be easy to return to 
the same spot. 

Tune up on 15 meters and 20 meters 
follows exactly the same procedure. When 
you have maximum brilliance on the bulb 
you have the system in resonance and vir¬ 
tually a written guarantee that you will 
“get out.” 

Additional Bands? 

Yes, the Mini Vee will tune up on the 



Coil stock is clipped to form three coils. 
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BRIGAR ELECTRONICS 

BINGHAMTON, N.Y. 13904 

Area Code 607-723-3111 
Offices and Warehouse 10 Alice Street 

COMPUTER GRADE 

ELECTROLYTIC SALE 
LARGE QUANTITIES AVAILABLE 

Minimum Order 10 pcs. 

All Sizes—50^ ea. 


MailorY 


SPRAGUE 


VALUE 

500 MFD-200 VDC 

1.500 MFD-100 VDC 

3.500 MFD- 55 VDC 

3.500 MFD- 75 VDC 
5,000 MFD- 36 VDC 

5.500 MFD- 45 VDC 
11,000 MFD- 19 VDC 

11.500 MFD- 18 VDC 

12.500 MFD- 16 VDC 
10,000 MFD- 15 VDC 
14,000 MFD- 13 VDC 
15,000 MFD- 12 VDC 

15.500 MFD- 10 VDC 
15,000 MFD- 10 VDC 
25,000 MFD- 6 VDC 
30,000 MFD- 10 VDC 
60,000 MFD- 5 VDC 
20,000 MFD- 15 VDC 
15,000 MFD- 15 VDC 
35,000 MFD- 12 VDC 

7,000 MFD- 13 VDC 
3,000 MFD- 25 VDC 

2.500 MFD- 45 VDC 


3,750 MFD- 75 VDC 


ZE 
x4 'A" 
x4'A" 
x4’/ 2 " 
x4%" 
x4'A" 
*4 Z," 
x4’/ 2 " 
x4 1 / 2 " 
x4’/ 2 " 
x4'A" 
x4'A" 
x4'A" 
x4'A" 
x4'A” 
x4'A" 
x4'A" 
x4'A" 
2'A"x4'A" 
2'A" x4A" 
2" x 6" 
1 mx 4’/ j " 
1 3 /b'x4 'A" 
1 *A‘x4'A" 
2" x4'A" 


No C.O.D. Include necessary postage. 


■H«n hH 


25KC MARKS! 

Locate New Sub-Bands 

Accurately! Four wires connect IC-3 Divider to your 100KC calibrator to 
give 25KC marks. Circuit board 1W' x VA". Specify supply voltage 
— 3-300DC, 10 ma. (lowest is best.) Send for IC-3, $7.25 postpaid. 


PAXITRONIX INC. BOX 1038 (B) Boulder, Colo. 80302 


other bands as well. It will tune up on 6 
meters with the coil shown, and you may 
get it to tune up on 2 meters as well, al¬ 
though most of the coil will have to be 
shorted out and it would be better to use a 
smaller coil. The radiation pattern will not 
be a bi-directional “figure 8” (as will be true 
on the lower frequency bands) but rather a 
figure 8 plus a number of other lobes, many 
of which will be highly useful, and tend to 
give coverage in all directions. 

In addition, the antenna can be used as a 
random length long wire (fed with an L net¬ 
work) on 80 meters and 40 meters so the 
Mini Vee is actually an all-band antenna. All 
of this can be done with a somewhat more 
complicated tuner plus a simple switching 
arrangement. But that is a story for another 
time — and perhaps the subject of another 
article! 

...W0LBV 
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Technical Aid Group 


Please refer any questions of a technical 
nature to one of the following members of 
73’s Technical Aid Croup. These are dedi¬ 
cated amateurs who really want to he of 
help and do so without compensation. Be 
sure to state your problem clearly and en¬ 
close a S.A.S.E. for a reply. 

John Allen, KIFWF, high school student, 51 Pine 
Plain Road, Wellesley, Mass. 02181. HF and VHF 
antennas, VHF transmitters and converters, AM, SSB, 
product data, and surplus. 

Bert Littlehale, WAIFXS, 47 Cranston Drive, 
Groton, Conn. 06340. Novice transceivers, test 
equipment and homebrew projects gone wrong. 

Bob Groh WA2CKY, BSEE, 123 Anthony Street, 
Rochester, New York 14619. Specializes in VHF/UHF 
solid-state power amplifiers, but will be glad to make 
comments on any subject. 

G. H. Krauss, WA2GFP, BSEE, MSEE, 70-15 175 
Street, Flushing, New York 11365. Will answer any 
questions, dc to microwave, state-of-the-art in all 
areas of communications circuit design, analysis and 
use. Offers help in TV, AM, SSB, novice transmitter 
and receivers, VHF antennas and converters, re¬ 
ceivers, semiconductors, test equipment, digital 
techniques and product data. 

Charles Marvin W8WEM, 3112 Lastmer Road, 
RFD #1, Rock Creek, Ohio 44084. Will help with 
any general amateur problems. 

Stix Borok WB2PFY, high school student, 209-25 
18 Avenue, Bayside, New York 11360. Novice help. 

PFC Grady Sexton Jr. RAI 1461755, WAIGTT/ 
DL4, Hedmstedt Spt. Detachment, APO New York 
09742. Help with current military gear, information 
from government Technical Manuals. 

Sgt. Michael Hoff WA8TLX, Box 571, 6937th 
Comm. Gp., APO New York 09665. Help with all 
types of RTTY both commercial and military. Also 
data techniques. Covers conversion of military 
RTTY equipment. 

J. J. Marold, WB2TZK, 279 Farmers Ave., Lind¬ 
enhurst, New York 11757. General. 

Ira Kavaler, WA2ZIR, BSEE, 671 East 78 Street, 
Brooklyn, New York 11236. SSB transmitting, color 
TV, computer programming and systems, digital 
radio and remote control, rf transmission lines, di¬ 
pole design, audio amplifiers, linear and class C ri 
amplifiers. 

Tell Our Advertisers 
You Saw It in 73 


Fred Moore, W3WZU, broadcast engineer, 4357 
Buckfield Terrace, Trevose, Pa. 19047. Novice trans¬ 
mitters and receivers, HF and VHF antennas, VHF 
converters, receivers, AM, SSB, semiconductors, mo¬ 
bile test equipment, general, product data, pulse 
techniques, radio astronomy, bio-medical electronics. 

Walter Simciak, W4HXP, BSEE, 1307 Baltimore 
Drive, Orlando, Florida 32810. AM, SSB, Novice 
transmitters and receivers, VHF converters, re¬ 
ceivers, semiconductors, mobile, test-equipment, gen¬ 
eral. 

James Venable K4YZE MS, LLB, LLM, 119 Yancey 
Drive, Marietta, Georgia. AM, SSB, novice gear, 
VHF, semiconductors, and test equipment. 

J. Bradley K6HPR/4, BSEE, 3011 Fairmont Street, 
Falls Church, Virginia 22042 General. 

Wayne Malone W4SRR BSEE, 8624 Sylvan Drive, 
Melbourne, Florida 32901. General. 

Bruce Creighton WA5JVL, 8704 Belfast Street, 
New Orleans, Louisiana 70118. Novice help and gen¬ 
eral questions. 

Douglas Jensen, W50G/K4DAD, BA, BS, 2505 
Broadway, #1704, Houston, Texas 77012. Digital 
techniques, digital and linear IC's and their applica¬ 
tions. 

Louis E. Frenzel, Jr., BAS, 11287 Columbia Pike, 
Silver Spring, Maryland 20901. Electronic keyers, 
digital electronics, IC's commercial equipment and 
modifications, novice problems, filters and selectivi¬ 
ty, audio. 

George T. Daughters, WB6AIG, BS, MS, 1560 
Klamath Drive, Sunnyvale, California 94807. Semi¬ 
conductors, vhf converters, test equipment, general. 

Glen H. Chapin, W6GBL, 3701 Trieste Drive, 
Carlsbad, Calif. 92008. HF and VHF antennas, 
novice transmitters and receivers, VHF converters, 
semiconductors, receivers AM, SSB, general, surplus. 

Tom O'Hara W60RG, 10253 East Nadine Temple 
City, California 91780. ATV, VHF converters, semi¬ 
conductors, general questions. 

Steve Diamond WB6UOV, college student, Post 
Office Box 1684, Oakland, California 94604. Re¬ 
peaters and problems regarding legality of control 
meihods. Also TV, novice transmitters and receivers, 
VHF antennas and converters, receivers, semicon¬ 
ductors, and product data. 

Orris Grefsheim WA6UYD, 1427 West Park, Lodi, 
California 95240. TV, HF antennas, SSB, VHF anten¬ 
nas and converters receivers, semiconductors, and 
general questions. 

Hugh Wells, W6WTU, BA, MA 1411 18th Street, 
Manhattan Beach, Calif. 90266. AM FM receivers, 
mobile test equipment, surplus, amateur repeaters, 
general. 

Carl Miller WA6ZHT, 621 St. Francis Drive, 
Petaluma, Calif. 94952. Double sideband. 
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Eduardo Noguera M. HKINL, EE. RE, Post Of¬ 
fice Box Aereo 774, Barranquilla, Columbia, South 
America, Antennas, transmission lines, past experi¬ 
ence in tropical radio communications and mainte¬ 
nance, HF antennas, AM, transmitters and receivers, 
VHF antennas, test equipment and general amateur 
problems. Can answer questions in Spanish or Eng¬ 
lish. 

D. E. Hausman, VE3BUE, 54 Walter Street, 
Kitchener, Ontario, Canada. Would like primarily 
to help Canadians get their licenses. Would be able 
to help with Novice transmitters and receivers. 

Frank M. Dick WA9JWL, 921 Isabelle Dr., Ander¬ 
son, Indiana 46013. Will answer queries on RTTY, 
HF antennas, VHF antennas, VHF converters, semi¬ 
conductors, mobile, general, and microwave. 

Gary De Palma, WA2GCV/9, P.O. Box 1205, 
Evanston, III., 60204. Help with AM, Novice trans¬ 
mitters and receivers, VHF converters, semiconduc¬ 
tors, test equipment, digital techniques and all gen¬ 
eral ham questions. 

Arthur J. Prutiman K3DTL, 31 Maplewood, Dallas, 
Pennsylvania 18612. All phases of ham radio. Can 
assist with procurement of parts, diagrams, etc. 

William G. Welsh W6DDB, 2814 Empire Ave., 
Burbank, Calif. 91504. Club licensing classes and 
Novice problems. 

Ralph J. Irace, Jr., WAlGEK, 4 Fox Ridge Lane, 
Avon, Conn. 06001. Help with Novice transmitters 
and receivers and novice theory. 

lota Tau Kappa Radio Fraternity W7YG, Multno¬ 
mah College, 1022 S.W. Salmon St., Portland, Ore¬ 
gon 97205. This group of radio amateurs will answer 
any technical questions in the field of electronics. 

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake¬ 
field Drive, Apt. 708, Alexandria, Va. 22307. Ama¬ 
teur TV, both conventional and slow scan. 

Howard Pyle W70E, 3434—7th Avenue, S.E., 
Mercer Island, Washington 98040. Novice help. 

Richard Tashner WB2TCC, high school student, 
163-34 21 Road, Whitestone, New York 11357. Gen¬ 
eral. 

Roger Taylor K9ALD, BSEE, 2811 West Williams, 
Champaign, Illinois 61820. Antennas, transistors, 
general. 

Michael Burns Jr. K9KOI, 700 East Virginia 
Avenue, Peoria, Illinois 61603. AM, SSB, receivers, 
transmitters, digital techniques, novice help, general. 

Jim Jindrick WA9QYC, 801 Florence Avenue, 
Racine, Wisconsin 53402. Novice transmitters and 
receivers, general. 

John Perhay WA0DGW/WA0RVE, RR #4 
Owatonna, Minnesota 55060. AM, SSB, novice trans¬ 
mitters and receivers, HF receivers, VHF converters, 
semiconductors, mobile, product data, general. Has 
access to full specifications on almost all standard 
components presently catalogued by American man¬ 
ufacturers. 

Ronald King K80EY, Box 227, APO New York, 
New York 09240. AM, SSB, novice transmitters and 
receivers, HF receivers, RTTY, TV, test equipment, 
general. 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHx. to 450 MHx. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET Is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise {2.5 DB at |75MHx.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard Impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor. 

• Operates on 6 to 14 volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196*23 Jamaica Ave., Hollis, NY 11423 

Charlie Marnin W8WEM, 3112 Latimer Road, 
RFD I, Rock Creek, Ohio 44084. General technical 
questions. 

Michael Winter DJ4GA/W8, MSEE, 718 Plum 
Street, Miamisburg, Ohio 45342. HF antennas, AM, 
SSB, novice gear, semiconductors. 

Paul Gorrell, high school student, P.O. Box 228, 
Mashpee, Massachusetts 02649. Novice transmitters 
and receivers, hf equipments, CB to ham gear con¬ 
version. Marine to ham gear conversion. Civil Air Pa¬ 
trol Communications, all aspects. 

David D. Felt, WB6ALF, 79 East Highland Ave., 
Sierra Madre, California 91024. Semiconductors, IC's, 
television, test equipment, product data. 

Robert Scott, 3147 East Road, Grand Junction, 
Colorado 81501. Basic electronics, measurements. 
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NEW PRODUCTS 


Remote Control Relay 

Alco’s Remote Control Relay is a remote 
control component that combines a step- 
down transformer and a sensitive AC relay 
in a single laminated core that fits in a com¬ 
pact midget size package. It converts a 95- 
125 VAC power source to 30V that can be 
run through ordinary surface wiring without 
shocks and hazards. 

Simply plug this relay into any outlet, and 
it provides the actuating voltage to a 110 
VAC alarm or remote control accessory. It 
has a 3-way receptacle to select a Normally 
Open or Normally Closed circuit. The side 
jack serves as a plug-in for the remote switch 
or sensor. 

28 Circuit Ideas Are Free 

Our 28 Design Idea Booklet shows circuits 
on how to build typical remote control cir¬ 
cuits of appliances; machine tools; TV com¬ 
mercial killers; fire, smoke and burglar al¬ 
arms; garage doors; sprinklers—and other ap¬ 
paratus requiring safe, remote control cir¬ 
cuits. 

For further information, contact Alco 
Electronic Products, Inc., P.O. Box 1348, 
Lawrence, Mass. 01843. 

Closed-Circuit TV Camera 

ATV Research announces the availability 
of its new line of SOLID-STATE MODULES 
for building your own TV camera (vidicon 
type) or for updating existing cameras. 
Through the use of these wired, pre-tested, 
encapsulated modules building a complete 
camera can be accomplished in a single even¬ 
ing. No previous TV knowledge or special 
test equipment is required. 

Modules include: (1) Video module, (2) 
Vertical sweep module, (3) Horizontal sweep 
module, (4) RF modulated oscillator module 
and (5) DC-DC HV module. 

Using the first four modules, experiment¬ 
ers and constructors can build a complete TV 
camera (less power supply). Power require¬ 
ments include 12V for modules and focus 
coil, 6V for vidicon filament and 200 volts 


for the vidicon control circuitry through 
the use of the (5) module which amplifies 
and rectifies the horizontal sweep pulses. 

These modules are compact, light weight 
and economically priced from $10 to $20 
per module. Each module comes complete 
with hook-up instructions. 

Write ATV Research, Dakota City, NB, 
68731. 

Mod-U-Line Cabinets 

Sorenson Electronics Co. introduces a com¬ 
plete line of electronic cabinets for the build¬ 
er. Constructed of high strength H-34 hard¬ 
ened aluminum alloy, these cabinets can be 
twisted, dropped, drilled, punched, and still 
stand up with no distortion or misalignment 
of panels. Chip proof baked enamel finish 
in contrasting grays (other colors are available 
on special order) is applied over alodined sur¬ 
face. Available in just about any size any 
builder could want at modest cost. A catalog 
is available on request from Kaylor Electron¬ 
ic Products, 1918 Menalto Avenue, Menlo 
Park, California 94025. 

The Guerilla 

The life of an editor is fraught with many 
crises. Virtually upon the eve of my wedding 
day, I received an antenna in the mail. This 
was for evaluation and review. It comes from 
Dusina Enterprises of Melbourne, Florida. I 
have to admit that I asked for it. 

In my term as Editor of 73, I have tried to 
maintain a high degree of integrity in our ad¬ 
vertising. If you look back a year or so, you 
will find many advertisers in the pages of 73 
who no longer appear in the magazine. A 
few were voluntary “drop-outs.” Most of 
them just didn’t meet my rigid standards for 
honesty in their ads. After receiving com¬ 
plaints from some readers about false and 
misleading advertising, I began to scrutinize 
the ads more carefully. We lost a few good 
old customers in the process. 

When an ad came in from Dusina, I was 
more than skeptical about their claims. I 
came close to not accepting their ad. I made 
an agreement that we would run the ad for 
one month, but I wanted to see the antenna. 
The antenna arrived on Monday. Tuesday 
morning dawned, cold and rainy. Being par¬ 
tially editor and partially idiot, I often refer 
to myself as “Idiotor” of 73. Today 1 really 
earned the title. At 10 A.M., I was up the 
tower at 75 feet tying the center of the “Gue¬ 
rilla” to match my existing dipole. Since the 
dipole is strictly for 75, and the Guerilla is 
for 40 and 75, I then spent the next hour 
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and a half cutting another dipole for 40, ty¬ 
ing it at the 75 foot level, and tossing rocks 
at tree limbs to tie up the ends of the whole 
mess. 

I am first of all a woman, I’m also a grand¬ 
mother (albeit a young one) and have a degree 
of arthritis in my throwing arm. 

By noon I was cold, damp, and tired. I 
had been up and down the tower four times 
and had thrown innumerable rocks over num¬ 
berless branches. I took a martini break and, 
after checking resonant frequencies on all 
antennas concerned, started making some on 
the air tests. 

What was I trying to prove? Well, the 
“Guerilla” is essentially a trapped dipole 
which claims 50% power gain (2 db) over a 
conventional dipole. My question was, “How 
can a dipole have gain over a dipole?” 

Now, I pride myself on having an efficient 
antenna system. I am an incurable QRPer. I 
never run over 100 watts, so if I am going to 
communicate, I have to do it with the anten¬ 
nas. I consistently get good reports. I do a 
lot of operating on the top end of 75 meters 
and compete with kw stations all the time. 
So, I know my 75 meter dipole is good. At 
3.999 my SWR is 1:1. At 3.999 the Guerilla 
showed 2:1 SWR. A station in Washington, 
D.C. gave the Guerilla 10 db over my antenna. 
A station in New Jersey gave it 1 S unit over 
my dipole, and a station in Buffalo (not in a 
favorable direction) said both were the same. 
On 40 meters, the resonant point of both 
dipoles were much closer, and the Guerilla 
topped my dipole on every report. 

I have not answered the question of how a 
dipole can have gain over a dipole. For the 
time, I can only say that the Dusina “Gueril¬ 
la” does have high efficiency to at least 2 db 
gain over my conventional dipole. 

Basically, the Guerilla is a twin lead folded 
dipole, fed with twin lead feeders with a built 
in balun at the transmitter end. The overall 
length is 120 feet. The feedline is 50 feet. I 
found it necessary to go to RG58/U coax to 
reach the shack, but this still looked like 50 
ohms at the transmitter. I can only assume 
the 2 db gain comes from the low loss in the 
twin lead over a coax feedline of over 100 ft. 

The Guerilla comes with green nylon cord, 
built-in eyelets at the ends of the dipole, and 
lead weights for throwing over tree limbs. 
(The rocks were for my 40 meter dipole.) It 
is lightweight, easy to erect, and works! It is 
rated to take two kw PEP. The SWR curve is 
very flat on 40 meters, but has a more pro¬ 
nounced dip at resonance on 75. It is cut for 


TOROID ROWBR TRANSFORMERS 
THESE ARE NEW AND UNUSED 

S T-2—ThU toroid wts designed (or use In a hybrid F.M 
mobile unit, using • tingle £647 tube In the RF imp. for 
30 wetts output. Schematic Included 12 VDC prl. using 
2N1554's or equivalent. Sec. *1 500 volts DC out at 70 
watts. Sec. »2 —65 volts DC bias. Sec. S3 12 volts AC 
for filament of £647 tube. Sec. S4 C/T feed back winding 
for 2N1554-S. 1H" thick. 2%’ dla. ..$2.95 ei.—2 for $5.00 
S T-3—Has a powdered Iron core and Is built like a TV 
fly back transformer. Operates at about 800 CPS. 12VDC 
Prl. using 2N442's or equivalent. DC output of V/DBDR 


475 volts 00 watts. C/T feed back winding for 2N442's. 
$2.95 ea.-..2 for $5.00 

Transformers 

* P4—105-115-125 v 60 cy prl. 9.4v <® 11 A. 205v @ HA. 
17v @ 45mA (relay power). Wt. 10 lbs.$2.95 


P-5 Prl. 117 VAC/12 DC. Sec. ri 295 VDC (V. DBLlli 
<a 85 mi. See. =2 12.6 VAC 2.6 A. & C.T. winding for 
Vibrator Double Half Shell. Wt 244 lbs. $2.25—2 for $4.00 
P-6 Prl. 117 VAC/12 VDC. Sec si 275 VDC (V. DBLR) 
H 150 ms. See. S2 12.6 VAC A C.T. for Vibrator winding. 

Wt 4 >4 lbs.$2.95 ea. 

SR 42—46 Type ..2 for $5.00 

P-7 117 VAC Prl. Sec. si 165 VAC @ 120 mi Sec. S2 
6.3 VAC @ 4A. Double Half Shell Mall Box Type. SX 

146 type .$2.75—2 for $5.00 

P-8 117 VAC Prl. Sec. «1 470 C.T. DC out of Bridge 660 
V 300 ma. Max. Sec. s2 100 VAC <8 10 mi Bias Sec. S3 
12.6 VAC <a .75 A. to 6.3 VAC @ 6A. Half Shell HT 46 

type. Wt. 744 lbs.$5.50 

P-9 117 VAC Prl. Sec. S 1 900 VAC ffi 300 ma. Sec. S2 
100 VAC (8 10 ma. Bias. Sec. S3 12.6 VAC @ 2 AMP. 

Wt. 16H lbs Double Half Shell .$4.50 

P-10 117 VAC Prl. Sec. si 860 VAC C.T. @ 160 ma. Sec. 
- 2 425 VAC C.T. and tap at 100 VAC 10 ma Bias. Sec. S3 
12.6 3'AC <?£ 4.5A. Double Shell Mill Box type. Wt. 

6*4 lbs.$3.75 

Output transformers, all types .59 setts or 3 fer $1.50 

OT-1 transistor TO-3 Power Dtsmond.. Imp. 15 ohms to 3.2 
ohms DC Res. Prl. .6 ohm. Sec. .3 ohm. 

OT-2 Prl Imp. 7000 ohm. Sec 3-2 »nd 500 ohm for Phones 
or 70 vo't lire 3 watts, full shleld-d Double Ha'f Shell. 
OT-S Prl. Imp. 5500 ohms. Sec, 3 2 ohms. SX122 type. 

RG-196AU SO ohm Teflon coaxial cable .080 outside diameter silver 
shielding &. conductor use for internal wiring, on antenna coupling be¬ 
tween stages, general purpose RF to 400 megacycles colors brown, blue, 
grey, white, black, orange 53.00 per 100 ft or 5 4 per ft 


All prices F O B. All weights listed are net. Please allow 
for packaging Please allow enough for postage. We will 
return any extra. 

TOWER 

COMMUNICATIONS 

?24 Elm St., Racing, Wit. 53403 


LARGEST SE 
AT IOWES1 

LECTION in United States 
PRICES—48 hr. delivery 

Thousands of frequencies In stock. 
Types Include HC4/U, HCI8/U. 
FT-241, FT-243, FT-171, etc. 

SEND lOg for catalog with oscillator 
circuits. Refunded on first order. 

2400B Crystal Or., Ft. Myers. Fie. SS90I 



Go VHP the easy VHF Associates way. Send for descriptive 
Technlcel Bulletins describing our complete line of TRAN¬ 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY MULTIPLIERS for 50. 144, 220. 432 end 
1296 MHz. 

VHF ASSOCIATES, INC. 

P.O. Box 22135, DENVER, COLORADO B0222 


3.9 and maximum SWR is 2:1 on the phone 
band. 

Available for $33.75 from Dusina Enter¬ 
prises, 571 Orange Ave. W., Melbourne, Flor¬ 
ida. 

...W1EMV 
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L, C. Maurer, W60SA 
209 Nob Hill Way 
Los Gatos, California 


Modifying a 

Tube Converter 

forFET Operation 


With the advent of VHF FET’s, such as 
the TIS-34, at $1 or under, it becomes prac¬ 
tical to remove the tubes from old style con¬ 
verters or receivers and replace them directly 
with Field Effect Transistors. The unit that 
I chose for my first experiment along these 
lines was a rather ancient VHF-152, 10, 6, 
and 2 converter (see Fig. 1). I decided to 
start with the ten meter band but in order to 
be certain of having plenty of signals for tests 
I moved the lower limit down to 11 meters, 
the C.B.’ers being very active in these parts. 
A 4 pf capacitor across each of the three ten 
meter coils did the trick, (dotted lines in 
Fig. 2). 

It can be seen from the schematic that the 
VHF-152 is not wired like a conventional re¬ 
ceiver front end. I don’t say the VHF-152 is 
better, just different. Note the 18K resistor 
which serves as a plate choke for the 6AK5 
rf amp. Obviously that will have to go before 
we can substitute an FET for the 6AK5. 

Next comes the problem of neutralization. 
A typical VHF FET has about 1.5 pf capaci¬ 
ty between its input and its output as com¬ 


pared with the .02 pf capacity of the 6AK5. 
There would seem to be two possible routes. 
Either use a conventional tapped plate (drain) 
coil,and a neutralizing capacitor, or employ 
2 FET’s in place of the one 6AK5 in a cas- 
code arrangement. 

Because of the band switch consideration, 
it was decided to use the cascode approach. 
LI will serve as the gate inductance for Q1 
and L2 will serve as the drain inductance for 
Q2. It will be necessary to lift the bottom 
end of L2 from ground and feed the plus 21 
volts through it as in Fig. 2. 

This particular model converter never did 
work well on 2 meters. One look at the band 
change switch will explain why. But, it was 
thought that the transistorized version would 
cover 10 and 6 meters in good style. There¬ 
fore, the band change switch was preserved. 
For 2 meter operation, a separate rf preamp 
which I already had on hand (refer to 73 
Magazine, July, 1967, page 48) can be wired 
into the band change switch as shown in Fig. 
2 . 

Because this was my first attempt at con- 


100 PF 


7 MHZ OUTPUT XFMR 



Fig. 1. Schematic for the 10, 6 & 2 converter. 
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verting from tubes to FET’s, I used a cautious 
three-step approach. The idea being that if 
something didn’t work, I would have a better 
idea where to look for the trouble. The 6J6 
oscillator tube was removed first and a TIS-34 
soldered to pins 2,5 and 7 of the tube socket. 
I had expected that the injection voltage 
from the new FET oscillator might be a little 
low for a tube mixer but this did not seem to 
follow. The converter worked as well as ever 
with improved stability. 

Next, I removed the 6AK5 mixer and sol¬ 
dered another TIS-34 to pins 1, 5 and 7 on 
the mixer tube socket. It was necessary to 
change the grid leak and cathode (source) 
bias resistors. Operating again as a hybrid 
with ttfo FET’s and the 6AK5 rf amp., the 
old VHF-152 performed better than it ever 
had in its life. I was almost tempted to “leave 
well enough alone.” 

The final step was to remove the 6AK5 rf 
amp and replace the tube with two FET’s. 
In this type of cascode circuit, the FET’s are 
in series so it is desirable to increase the volt¬ 


age to some value between 18 and 24 volts. 
What I actually did was to add a small 9 volt 
transistor battery in series with my 12 volt 
regulated power supply. In the original VHF- 
152 circuit, the bottom of L2 was grounded 
(refer to Fig. 1). It was merely necessary to 
lift the ground, bypass it, and supply the 21 
volts as shown in Fig. 2. The ideal situation 
would be to have the voltage drop across Q1 
and Q2 approximately equal. If you use 
transistor sockets, you might try swapping 
Q1 and Q2 back and forth to get the best ar¬ 
rangement. The gain of the stage is determin¬ 
ed almost entirely by Ql. You can even use 
an NPN bipolar transistor such as the 2N706 
for Q2 if you wish. The voltage divider for 
the base bias should consist of two 6K resis¬ 
tors instead of the pair of 100K resistors 
shown in Fig. 2. No other change is necessary. 

Now comes the part that is a real pleasure. 
The power transformer, choke, rectifier tube 
and VR tube can be removed from the VHF- 
152 chassis and deposited in the junk box. 
The new VHF-152 is ten pounds lighter than 
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DX Quiz . . . Answers 

Here are the answers to the country quiz 
on page 56. 


1M4 

Minerva 

Reef“ 

1S9 

Spratley 

Island® 

3W8 

North Viet 
Nam 

4M 

Venezuela 

4Z 

Israel 

5B4 

Gyprus 

5L2 

Liberia 

5R8 

Malagasy 

Republic® 

5T 

Mauritania 

5U7 

Niger 


7G1 Republic of 

Guinea 

7P8 Lesotho 

8F4 Indonesia 

9A1 San Marino 

9F Ethiopia 

9H1 Malta 

9K3 Neutral 

Zone, 
Kuwait/ 
Saudi 
Arabia 

9M2 West 

Malasia 

9X5 Rwanda 

9Y4 Trinidad & 

Tobago 


“As far as we know, no operator has legiti¬ 
mately operated from these countries as yet. 
““Madagascar is not correct. 


the old one used to be. It is more stable and 
its signal to noise ratio is improved. It can 
be operated entirely from small inexpensive 
batteries if desired. 

Although the above remarks appear to be 
aimed entirely at the VHF-152,1 want to em¬ 
phasize that any converter, or receiver front 
end for that matter, can be converted to FET 
operation by following the same basic proce¬ 
dure. One word of caution; if you use the 
step by step approach, be sure to remove all 
wiring from the “B” plus 250 volt supply 
which might come in contact with the new 
FET before attempting to operate in the hy¬ 
brid mode. Also, be careful about the battery 
polarity. It is sudden death to reverse the 
battery on an FET stage. 

TheTIS-34is an N-channel FET and there 
are several other types which would no doubt 
work equally well. Make certain that the one 
you select is rated to operate at the highest 
frequency that you intend to operate the con¬ 
verter. A bipolar transistor can certainly be 
used in the oscillator stage. I don’t recom¬ 
mend bipolars for Q1 or for the mixer stage 
because I like to preserve the hi-Q and image 
rejection of the tuned circuits in LI and L2. 
It would be difficult to tap down on these 
coils due to the band change switch. 

...W60SA 
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ENJOY EASY, 
RESTFUL KEYING 

$20.95 to $43.95 
THE VIBROPLEX 
CO., INC. 

833 Broadway, 

N. Y. 3. N.T. 




T R A N S K 


E Y(tm) 

^ — $ 34.95 

Postpaid 
Electronic 
Keyer and 

W6PHA - GLOBAL IMPORT CO. MonJtor 
BOX 246. EL TORO. CALIF. 92630 



Schober Consolette Organ 

for only 
** 925 ! 


•Includes 
finished walnut 
console. (Only $716 
if you build your 
own console.) 
Amplifier, speaker 
system, optional 
accessories extra. 


You couldn’t touch an organ like this in a store for 
less than $1800 —and there never has been an organ 
of the Consolette ll’s graceful small size with 22 
such pipelike, versatile voices, five-octave big-organ 
keyboards, and 17 pedals! If you’ve dreamed of an 
organ of your own, to make your own beautiful music, 
even if your home or budget is limited, you’ll get 
more joy from a Schober Consolette II than any other 
“home size” organ —kit or no kit. 

You can learn to play it. And you can build it, from 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and —above all —for the highest praise from 
musicians everywhere. 

Send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
models, beginning at $599.50. No charge, no obliga¬ 
tion. If you like music, you owe yourself a Schober 
Organ! 


Corp., Dept. D6 

43 West 61st Street, New York, N.Y. 10023 


□ Please send me Schober Organ Catalog and 
free 7-inch "sample” record. 

□ Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 


NAME_ 

ADDRESS_ 

CITY-STATE_ZIP. 
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(...de W2NSD/1 continued from page 2) 
stay CB’ers...or Technicians. Keep after 
them. Get them into your club and keep 
them coming to meetings. We’ve certainly 
published enough information on how to 
make club meetings interesting and valuable 
so you have no excuse for letting your club 
fail. 

The United States twenty years from now 
will reflect the interest and effort that you 
show today. Electronics will be reaching into 
every aspect of life then. Schools will be 
using computers and television more than we 
even envisage today. Communications satel¬ 
lites will put every home and business in in¬ 
stant touch. Every person, for that matter, 
may well have a personal phone right with 
him at all times. Well...almost all times. 
Credit cards may be used for even the small¬ 
est purchases. Just stick it in the slot and 
your account will be debited from anywhere 
in the country. 

Both on the military and economic fronts, 
the strength of our country in the future will 
depend heavily on electronics. We have a 
lead right now, but can we hold it? You 
know darned well that Russia is aware of this 
for they are organizing amateur radio on a 
level that is leaving us behind. They empha¬ 
size the fun over there. They have elevated 
amateur radio fox hunts to a national craze, 
with regional championships and then enter 
national championships. Thousands of clubs 
participate in this. 

In a large measure the future of the count¬ 
ry is in your hands. If you have a club, get it 
into action. If you have no club in your area 
then start one. If you can’t do that, elect 
yourself a committee of one to go to your 
local high school and sell ham radio. Get 
those classes started. Call the school princi¬ 
pal today and see if you can arrange to bring 
down some equipment and QSL cards for a 
talk in assembly or to the science classes. 
You certainly can take one night a week off 
for an hour or two of classes. Or even a Sat¬ 
urday? 

...Wayne 

Ham Hospitality 

Some years ago an organization sprung up 
in Europe called the Ham Hop Club. The 
basic idea of this club was a good one, but 
the effort floundered as the paperwork grew 
with the size of the club and no one could be 
found to do the work for no fee. 

The Ham Hop Club was set up to enable 
hams visiting other countries to meet and stay 


with the local hams. The club, on getting 
a copy of your itinerary, would, write to 
members in the countries you planned to vis¬ 
it and arrange accommodations for you. This 
was a lot of work and took a lot of time. 

I made very interesting personal contacts 
in Paris, Rotterdam, Amsterdam, and other 
cities as a result of the club, though I prefer¬ 
red to use hotel accommodations rather than 
put people out with overnight visits. It was 
through the Ham Hop Club that I met Pierre, 
F2BO, who later came to New Hampshire to 
work at 73 and went on to successful work at 
the University of New Hampshire. 

In almost all of the 80 countries that I 
have visited so far I have been met and en¬ 
tertained by hams. I can testify that ham 
hospitality is first rate. For some time now 
I’ve been wondering what I might be able to 
do to help get local hams together with visi¬ 
tors. Setting up an office like the Ham Hop 
Club was obviously out of the question. Per¬ 
haps I now have an idea that will work. It 
seems worth a try. 

It has been my experience that when I 
visit DX amateurs that I benefit tremendous¬ 
ly. First of all, the warm welcome makes the 
city or country seem much more friendly. 
Secondly, my host is able to explain the cus¬ 
toms and mores of the people so that I can 
understand them. Thirdly, I love to try new 
foods and often I am treated to a dinner of 
local specialties which aTe exciting and fun. 
In return I find that there are an almost infin¬ 
ite number of questions about the United 
States that are waiting to be answered. For¬ 
eigners read about us all the time, but they 
have no way of knowing how we look at and 
understand our own country. They want to 
know about how our people really feel about 
the racial problems...Vietnam...how we think 
of their country, etc. What do we think about 
our changing morality...big business...politics 
...revolt. They want to know about all of 
those things that QST says you shouldn’t 
talk about on the air. 

The DX amateurs that I have visited and 
talked with seem most enthusiastic about 
entertaining us W’s. I might just offer a warn¬ 
ing though that invitations be worded expli¬ 
citly. I have known U.S. amateurs to accept 
carelessly offered hospitality by turning up 
with wife and two children, hitch hiking with 
full back packs, intending to stay for some 
weeks. 

It seems worth while to me for us to make 
a try at getting hosts and travelers together 
through the pages of 73. If you are interested 
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in extending hospitality to a visiting amateur, 
write and let us know the details of your of¬ 
fer. We will in turn publish it, and from there 
on it will be between you and the travelers. 
Please keep your Ham Hospitality notices 
brief. I suggest you start with your city and 
state or city and country for DX. U.S. ama¬ 
teurs should specify DX or W/DX. Specify 
OM/XYL/children. Few families do much 
traveling with their children, but if kids would 
spoil the visit just say OM/XYL. If you and 
your wife have any other interests you might 
list them...travel, photography, skiing, occult, 
etc. Give your address and phone number. 
Users of our Ham Hospitality service will be 
requested to write or call as much ahead of 
time as possible and to recognize that all of 
us have plans that we don’t want to break 
and that all offers are contingent upon the 
time being open. Try and keep your offer to 
30 words or less please. 

Sample: 

Peterborough, NH. DX OM/XYL, over¬ 
night/dinner, local sightseeing and rag chew¬ 
ing. Interests: travel, photography, skiing, 
skin diving, Mensa, art, occult, UFO’s. Wayne 
Green W2NSD/1, Peterborough NH 03458. 
603-924-3873. 

...Wayne 

Gentlemen's Agreement 

Many AM holdouts on our 20M band keep 
bringing up a “gentlemen’s agreement” which 
guarantees them permanent exclusive use of 
lower half of the 20M phone band. For the 
information of those of you who have entered 
amateur radio during the last ten years, there 
was indeed at one time such an agreement. 

Back in the early years of sideband the 
pioneers were not interested in working DX. 
Indeed, attempts at it were rather futile, 
since very few DX operators even had an idea 
of how to tune in a sideband signal. I re¬ 
member visiting OE1ER in Vienna back in 
1958 and finding that he was under the im¬ 
pression that his receiver (AR-88) wouldn’t 
tune in sideband. I showed him the technique 
and broke in on my good friend W2CFT, 
calling on AM. A1 said hello to us immed¬ 
iately and it wasn’t many moons before 
OE1ER was heard with a rather potent side¬ 
band signal. 

Since they couldn’t work DX, most of the 
sidebanders congregated on the non-DX end 
of 20M, the high end. At first they took 
up the top 20 kHz (they were kc in those 
days, alas). Then, as more fellows found out 
about the advantages of SSB, they gradually 
expanded...30 kHz...40...50! At about this 


time, the phone band was extended from 
14.3 to 14.35 and the SSB crew filled the 
14.25-14.35 segment almost immediately, 
leaving the 14.2-14.25 segment for AM. 

But by now more and more DX stations 
were getting into the act and learning how to 
work the sideband stations. And even worse, 
from the AM point of view, every now and 
then a DX station would change over to SSB. 
Even the unthinkable happened...a DXpedi- 
tion operating on SSB instead of AM! The 
sidebanders found that they had to tune up 
on the low end of the band to work these DX 
stations and that was when the gentlemen’s 
agreement went out the window. 

With some intelligent leadership the AM- 
’ers might have rescued the situation for 
themselves by regrouping on the high end of 
the band. Their opportunities for working 
DX were fading away and there really was no 
good reason for sticking to the low end other 
than stubborness. 

Unfortunately for the health of our hobby, 
the same personality traits that kept fellows 
sticking to AM when the rest of the world 
was changing to sideband, also kept them on 
the air bitching about things and generally 
trying to make as much of trouble as they 
could. This, of course, does not apply to all 
AM ops, but it does to enough for us to make 
a good general case. 

When I operate I try very hard to be as 
polite and helpful as I can. Sometimes, I 
feel quite a strain and I discover that I feel 
like quitting for a while. I wonder if it is 
really necessary for us to make it so difficult 
for the FCC to take the licenses away from 
fellows who have serious psychological pro¬ 
blems and insist on venting them on the air. 

I digress; as usual. 

Perhaps it is time for us to initiate a new 
“gentlemen’s agreement” for the AM’ers on 
20M. It would make life a lot easier for 
them...and certainly for the rest of the resi¬ 
dent 20M ops, if they started working from 
the 14.35 end of the band, as the SSB’ers did 
when they were as rare as the AM ops are to¬ 
day. I’m open to any good reasonable argu¬ 
ments for or against this...but if you find 
yourself hot under the collar, wait until you 
cool off and can write an intelligent and well 
thought out letter which will be of interest 
and value to us all. We have enough emotion¬ 
al harangues on the air and they are not need¬ 
ed in print. 

Z-1000 Certificate? 

Would there be any interest in a new type 
of certificate? I have in mind something the 
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reverse of the A-l Op certificate. Should we 
have some permanent memento that we can 
send to ops who demonstrate on the air their 
stupidity, their thoughtlessness, their lack of 
consideration for others, and other lousy 
characteristics which go to sour the average 
amateur? 

A nice big certificate, edged in black, 
could be sent to any operator who has made 
such an ass of himself that a bonafide ama¬ 
teur radio club has taken the effort to submit 
an official censure memorandum to us. We 
could then issue the certificate, printing the 
detailed complaint on it and the calls of the 
club members who have lodged the complaint. 
We might also send a copy to the local FCC 
office for their information. 

What is your reaction to this? If you don’t 
like the idea, what can you offer as a positive 
suggestion that we might all be able to do to 
help straighten out these either thoughtless or 
“sick” ops that are botching things up? 

Wayne 


Covers? 

We need interesting and colorful covers 
for 73. Perhaps some of our readers are 
artists and can paint some good covers? Or 
can you photographers come up with some 
cover ideas that will help us sell more 
magazines on the newsstand? Our newsstand 
distributor is most adament that we should 
have a person on the cover as well as 
equipment, parts, a tower, or whatever. And 
if this person happens to be gorgeous so 
much the better. 

Keep in mind the aspect ratio of our 
cover format. We can vary from this, but we 
tend not to. We can work from color slides 
of the regular 35mm type, or from larger 
color positives or negatives. We can work 
from color enlargements too. And of course 
we can work from original oil or watercolor 
paintings or pastels. Paintings should be 
about three times the finished size. 

Cover ideas are hard to come by, so see 
what you can come up with. Remember 
that we run special issues now and then 
devoted to surplus, antennas, vhf, dx, trans¬ 
mitters, receivers, and such. RTTY, ham-tv 
slow-scan tv, moonbounce, dishes, and other 
ham developments are all worth while for 
covers. 

We are paying a fortune to reprint color 
pictures on the cover so be sure that your 
entries are colorful...have good composition 
...and are sharp and clear. 


FCC Action 

Perhaps “action” is an exaggeration. At 
any rate the FCC on March 11th announced 
that they had extended the time for receipt 
of comments on the petition by John Atta- 
way, K4IIF, to hold up on extending the Ex¬ 
tra Class CW bands on November 22nd since 
the present allocations had yet to be adequat¬ 
ely used. The extension was until April 7th. 
Since the next possible issue of 73 that we 
could get the news of this extension in would 
not be in the hands of readers until April 
25th or so, we did not fall all over ourselves 
to get this notice into print. 

If you feel that the FCC is rushing things 
a little with their intention of opening up an¬ 
other 25 khz to the Extra Class for CW, come 
November this year you might sit down at a 
typewriter and compose your thoughts on 
the matter, giving all of the arguments you can 
think of to back up your proposals. Address 
these to the Secretary of the FCC, Washing¬ 
ton, D.C. 20554, and send along the usual 15 
copies to make it official. It does not hurt 
to get a notary on the original copy. 

The FCC will continue to slough us off as 
long as we remain disinterested enough in our 
own fate to keep our opinions to ourselves. 
If the FCC doesn’t get any more mail than I 
do about these things then they are absolute¬ 
ly right in dismissing us as unworthy of much 
consideration. If anybody cares much about 
what is going on they are keeping mighty 
quiet about it. The squeaking wheel gets 
greased. Office copiers are just about every¬ 
where now so there is little excuse in not 
making up those silly 15 copies and filing 
your opinions officially. 

Wayne 

Ontario QSO Party 

All amateurs are invited to participate in 
the Ontario QSO party sponsored by the Ra¬ 
dio Society of Ontario, Inc. The contest will 
run for a 31-hour period from 1700Z July 
19, to 2400Z July 20. There are no power 
or band restrictions. Ontario stations score 1 
point per contact and multiply by the number 
of ARRL sections and foreign countries 
worked. Others score 3 points for each On¬ 
tario station and multiply by the number of 
countries worked on each band. Ontario 
stations send QSO number, report and coun¬ 
ty. Others send QSO number, report and 
section. Logs must be postmarked no later 
than August 31, 1969, and sent to: Contest 
Chairman, Radio Society of Ontario, Inc., 
P. O. Box 334, Toronto 18, Ontario. 
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LETTERS 


Last year, at renewal, I wrote a somewhat criti¬ 
cal note stating that 1 thought the quality of 73 had 
degraded. As you can see by my 3-year renewal I 
don’t feel that way anymore. Although 1 do be¬ 
lieve that your magazine is not as “good” as it was 
2-3 years ago-I think it’s improving qualitatively 
issue by issue. 

1 would like to give you some of my thoughts 
regarding the state of amateur radio. 

First of all, after I received my latest renewal 
from ARRL-QST, I decided the hell to the ARRL. 
I am discouraged Wayne, that a bunch of 70 year 
olds-living in a consciousness of the 1940’s (at 
best)-are trying to run a (the) ham radio organiza¬ 
tion and amateur radio itself. When I read those 
assinine editorials-as I have in the last few issues 
of QST-about restricting freedom of speech on the 
air to nice safe, non-controversial topics I become 
upset for the future of our hobby. As you are well 
aware, the average QSO is the most repulsively dull 
conversation imagineable. Further, I am discour¬ 
aged that these same 70 year olds-with the help of 
many fuddy-duddy engineer types—railroaded thru 
that damn incentive licensing giving the granddad- 
dies lots of privileges and effectively “wasting” the 
lower 25kc of our bands (listen how void they are 
of use). Third, I am discouraged about the racism 
that I hear on the air and that I sense when I meet 
fellow hams. Amateur radio appears to me to be 
one of the most segregated hobbies in American 
culture. At a time when our hobby is hovering 
near increasingly faster (sharper) declines in new ap- 
plicants-and perhaps air space-we should go to 
Boys’ clubs, etc., in the inner cities and help set up 
at least club stations. But I sense that many hams 
are afraid that such communication potential may 
be used in riots for other than avocational purpos- 
es-such a ridiculous argument presumes of course 
that other forms of two way communication are 
not available-and they are. But, I guess that the 
real reason inner city kids are not introduced is be¬ 
cause hams are fuddy-duddy-old and mainly tra¬ 
ditional, solidly middle class, and scared. (Lack of 
equipment availability I do not see as a problem.) 
In fact, if you peruse the pages of QST you see lots 
of lines devoted to trivia, i.e., what Joe Ham is doing 
in the Midwest section with his new Drake Line, 
etc., or gobs of stuff on that puffed up public ser¬ 
vice bit called civil defense (excepting natural dis¬ 
asters), but little of social significance. 

And, yes, Wayne, even you have been quiet on 
the turmoil in our society-focussing instead on 
safe stuff like USO nets, etc. 

At a time when long distance telephone rates 
are cheap, telephone accessibility is so widespread 
there is little public service left that hams do, ex¬ 
cepting certain overseas patches. Traffic is a slow 
farce; civil defense can be better (and has been) 
handled by CBTs; and contributions to the elec¬ 
tronics industry and our national defense is a de¬ 
lusion we allow ourselves but which is actually 
groundless when one considers how laggardly the 
state of ham technology (homebrew) is and how 


few young people participate in our hobby. 

All in all-hams need a good kick in the butt, 
and probably deserve to lose frequency space con¬ 
sidering the outmodedness of our hobby. 

Gerhard J. Hanneman, WA8VBN 
Michigan State University 
East Lansing, Michigan 48823 


While I am unhappily acknowledging Kayla’s 
happiness, I will take the opportunity to say I’m 
sorry to know you are losing such a fine editor. 
She has a unique way of putting a feeling of friend¬ 
ship into “73.” I suppose it is achieved simply by 
being friendly. She will be missed. 

I am very glad to learn from your editorial how 
well you have succeeded with “73” in so short a 
time. You are to be congratulated, indeed. I rather 
doubt that it is getting too big for you as I am sure 
you are growing with it and are capable of handling 
its future growth, which, I hope, will be somewhat 
more than considerable. 

While I am at it, toss my thanks to Zaranski for 
his article, “Minimum Cost Semiconductor Survey.” 

Also, I have for a long time wanted to thank 
Robert Suding for his article, “A Cheap and Easy 
Frequency Counter,” November “73, 1967. I 

note in the current issue of “73” “Looking Back,” 
refers to Votipka’s counter, Nov. 1968 as being 
“over-simplified,” and difficult to build. As I am 
about to revise my counter constructed from Sud¬ 
ing’s article with a few modifications, such as wave 
former and input gate and reading for one second, 
displaying one second, then repeating to update, I 
would appreciate it if you will use the enclosed 
SASE to forward the material mentioned on 
Votipka’s counter (Nov. 1968). 

If I recall corrently there was one omission but 
no errors in Suding’s article, which remains the sim¬ 
plest and cheapest counter I have seen to date. It 
worked perfectly the first time I connected it up. 

Again, congratulations on your excellent pub¬ 
lication, the excellence of which its growth will 
continue to show. And, again, my regrets that the 
world, you and me, have lost our fond “Editorial 
Liberties.” 

C. W. Pate 
Bryte, California 


I know letters like this must be a pain, but if 
you would print this, I would appreciate it. It’s 
to ask if there are any Swedish or English hams 
with whom I could exchange correspondence, 
cause om-a-goin’ there. Naturally I would like them 
to be near my age (17), and longhairs, (you know, 
radical trouble-making whipper-snappers like I ob¬ 
viously must be). I write to you because of all the 
magazines, yours seems to have the readership with 
the largest number of people like me. I mean that 
as a compliment, you know. Thank you. 

Richard Klein, WB22TN 
(Sorry, can't help you leftist fellow-travelers—ed.) 
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Your March 69 issue of 73 Magazine was espec¬ 
ially pleasing to me. The W1EMV and W2NSD/1 
editorials continue to be outstanding; however, it 
was a most pleasant surprise to find an open letter 
to the editor by our old friend, A. David Middel- 
ton, W7ZC (page 71). In his typical straight-from- 
the-shoulder style, without repetitious “gobbly- 
gook,” Dave conveyed his message to the reader. 
To the best of my memory this is the first public 
article by W7ZC I have seen in almost five years. 
What a void to hamdom! 

1 am appalled by the inactivity or loss of so 
many fine writers and club editors. In the past five 
years and particularly since the questionable “In¬ 
centive” Licensing action there has been a definite 
lack of controversial articles and “think” items for 
the amateur radio readers. As the result, amateur 
radio is suffering immeasurably by this loss of ma¬ 
terial. Since the innovation of the “incentive” rul¬ 
ing, radio amateurs are resorting to small indepen¬ 
dent cliques, uninterested in the overall picture be¬ 
cause they have been subjected to one-sided inform¬ 
ation, or worse-no opinions at all! 

During the promotional years of supporting 
amateur radio reciprocal licensing in this country, 
readers consistently found numerous excellent de¬ 
batable reading matter in several magazines and 
club bulletins (but very few ever appeared in QST, 

I might add). These were the product of a great 
number of quality writers, many of whom were 
non-professional, but who have since chosen to re¬ 
main dormant or have totally given up crusading 
in behalf of hamdom. 

DX Magazine from Burlington, Kentucky, and 
The Monitor from Dallas, Texas, topped a long list 
of excellent periodicals, most of which have been 
discontinued. The Kentucky publication, edited by 
Don Chesser, W4KVX, and assistant editor Bob 
Knapp, W40MW, was eagerly read by every think¬ 
ing radio amateur. This same keen interest was dir¬ 
ected to The Monitor, edited by courageous Joe 
Martin, W5RYP, and his talented staff of associate 
editors J. Foy Guin, W4RLS, A. David Middelton, 
W7ZC/W5CA, and Len Collett, KZ5LC; Oklahoma 
Editor, Doris Anderson, K5BNQ; Indiana Editor, 
Phil Hunsberger, K9PNT; Maryland Editor, Mari- 
Anne Payton, W3LQY; Nevada Editor, Leonard 
Norman, W7PBV; Circuit Board Editor, Walter 
Stevens, K5ICV; Virginia Editor, Van Wimmer, 
WA4BIX; Texas Panhandle Editor, Phil Patterson, 
W5SFW; and Mississippi Editor, Eddie Livingston, 
K5VOK. 

The Institute of Amateur Radio, Inc. (IOAR), 
offered the hams outstanding “think” material by 
two well-informed writers: Wayne Green, W2NSD/1, 
and A. David Middelton, W7ZC. Dave also served 
for a time as the secretary of IOAR. Although 
sorely needed by all of hamdom, radio amateurs 
did not have the foresight nor the capacity to dis¬ 
criminate between facts and personalities-with the 
drastic result that the organization was not suffi¬ 
ciently financially supported. To concurring hams 
this meant that a sound and effective program was 
temporarily shelved. The Institute is amateur ra¬ 
dio’s solution to provide a much needed legitimate 
lobby in Washington, D.C. My personal opinion is 
that IOAR, properly supported will furnish the 
healthy competition required to “force” ARRL in¬ 
to providing a true democratic representation for 
its members and USA amateur radio. Reactivated 
and strongly assisted, the Institute of Amateur Ra¬ 
dio can still provide the necessary liaison and lobby 
in our Nation’s capital, a function vitally needed to 


improve and correct our present serious deficien¬ 
cies. The end result will provide Congress and the 
amateurs with immediate factual and current infor¬ 
mation relative to Stateside as well as world-wide 
amateur radio activities. 

You may remember other excellent writers dur¬ 
ing the pre-incentive licensing era: Dorothy Strau- 
ber, K2MGE/W4MYE, assisted by her energetic OM 
Irving, K2HEA, who edited The Sidebanders, pub¬ 
lished by the Single Sideband Amateur Radio As¬ 
sociation. (Dotty also had a column going in CQ 
Magazine.) That vigorous staff included Ralph 
Mason, DL4PI; Harriet “Sunny” Woehst, K5BJU, 
as the YL Editor; Phil Carter, W1CRA; and James 
L. McCoy, K5GCE, who wrote under the by-line of 
“The Real McCoy.” 

From Europe came the extremely provocative 
articles of the very talented Frank E. Mortensen, 
W7HNT/WA6YNG, under his by-line “Let’s Be 
Frank” which appeared in the SARA STATIC issues 
of the Spanish-American Radio Amateurs in Sevil¬ 
la, Spain, and the QRZ bulletins of the Bitburg, 
(Germany) Amateur Radio Club. Both of these 
club periodicals were widely distributed world-wide. 
Frank’s articles were directly responsible for the 
tremendous world support that resulted in the even¬ 
tual passage of the reciprocal licensing bill into law. 

What has happened to these fine writers? What 
has discouraged them from submitting timely arti¬ 
cles? There are sufficient problems in today’s USA 
amateur radio sphere to warrant and attract the 
controversial/think writers. Could it be our lack of 
interest? Least you forget, amateur radio owes a 
great deal of its development and progress to the 
polemical and “think” pieces from well-versed and 
qualified personnel whose written opinions over the 
years gave each of us the necessary background to 
weigh, with an open mind, the dialogue needed to 
reach a valid and realistic decision. Those writers, 
plus many more unmentioned in these comments, 
recognized the need during that period to provide 
hamdom with varied open-minded opinions. 

Today, more than ever, amateur radio should 
find a place for the opinionated thoughts of its 
writers. Too, there is a place for the reporter-type 
who can publish in his own town or city newspap¬ 
ers or commercial magazines, the amateur radio 
events as they happen. But, primarily we need to 
recall all of those authors who, by writing their own 
thoughts can make us more knowledgeable and 
conscious of what is happening to amateur radio in 
our country. We must be shocked into thinking and 
acting immediately! This is no time to waste on 
those writers who are fearful of “rocking the boat.” 

I hope to see more inputs from David Middelton. 
Perhaps he can awaken the interest of those dor¬ 
mant authors. There are many of us who want to 
see their articles in the pages of our favorite maga¬ 
zines and other periodicals. With the continued ab¬ 
sence of the journalistic efforts of qualified contro- 
versial/“think” writers, the USA radio amateurs 
cannot expect any improvement in present condi- 
tions-in fact, we will continue to live with token 
“representation” and degradation that is occurring 
in our ranks. Too, we must be cautious of accepting 
the opinions of “self-styled” journalists who author 
the “expert” overseas picture after one short visit 
to a foreign land. In the eyes of our DX friends, 
these writers create more serious harm than good. 
Instead, let us encourage those fine experienced 
penmen into reactivating their efforts in order that 
we may regain the courage to correct our own pro¬ 
blems. Whether or not we recognize it, amateur ra- 
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dio in this country today is in greater jeopardy of 
surviving than ever before! 

John F. Barrows, W6ECS 
Fairfield, California 94533 


I am a great fan of your magazine and wouldn’t 
trade it for anything. But, for a long time 1 have 
wondered why you haven’t started your own Field 
Day Contest. 1 feel this would help a lot of people 
to like the magazine a bit better. So, keep up the 
good work and think about this. You have a lot of 
good articles on contests, but you don’t have any 
contests to use them on that 1 know of. 

David Brittenham, WA0RVK 
Monett, Missouri 

No, no contests. Somehow we had the feeling that 
perhaps there already were enough contests. How¬ 
ever, if a major radio club would be interested in 
volunteering to run a new type of field day event, 
complete with the scoring of the logs, we might 
just consider it. We had in mind a contest which 
would be short and unannounced to simulate em¬ 
ergency conditions...ed. 


I think your technical articles are great If pos¬ 
sible, more on conversion of commercial FM gear 
in the VHF range (6M & 2M). 

1 am an E.T. by profession and rate 73 Magazine 
as high as any trade or hobby magazine on the mar¬ 
ket today. 

Many thanks to all the fine engineering people 
who contribute articles in laymen terms. 

S. L. Thompson. WA5NXT/0 

One of the finest articles on antennas ever car¬ 
ried in any magazine was in the April 19(56 edition 
of 73, by Robert Cooper, Ascendency Curve Yagi, 
p. 20. I built a 3EL Yagi for 20M based on his max¬ 
imum gain curves and it was far superior to commer¬ 
cial beams. How ’bout an article dealing with 
Maximum Gain for Quads-element spacing lengths, 
etc. Keep up the good work. 

Greg Milnes 
Hillsboro, Oregon 

1 saw it first in your 73 Magazine in November 
1966 on page 52. Next it shows up in “ham radio” 
for April 1969 on page 34, three years later. Can 
they get a patent on that? 

I Am Curious 

Dear Curious: Nothing to turn yellow over. W2- 
WLR does seem to have managed to rediscover a 
diversity antenna very close to that described by 
W4TDI in 1966. These have been popular for many 
years for point-to-point communications where fad¬ 
ing is a problem (RTTY, etc.). The low angle radia¬ 
tion is deceptive in high sunspot times when signal 
reports can be most exciting from areas where the 
band is just opening. Unfortunately, once the band 
is open, a very low angle antenna will lose your 
signal in the qrm. Ask anyone using that most re¬ 
markable low angle Twin Three (or ZL-Special) 
antenna what happens after the band is open or 
when the sun spots are gone. When “ham radio" 
announced the W2WLR antenna for their April is¬ 
sue 1 thought that this was'appropos and fought off 
the strong temptation to discuss it in our April is¬ 
sue. 


Here are a couple of photos of my ham TV sta¬ 
tion which 1 spent about five years constructing and 
working out the bugs so now 1 have a snow-free 
picture up to seventy miles from here. More later, 
if you are interested. However, I will mention a few 
stations 1 work very often and always snow-free 
in any kind of weather such as K8TME, Damascus, 
O., WA8DZS, Mount Union, Ohio and also WA8- 
OKS, same QTH, K8EWX north of Alliance, 
K8WMA south of Alliance. All of us really appre¬ 
ciate your interest in ham TV but would like to see 
much more on TV in 73 from other successful 
TV’ers. Obviously, this is the coming mode in many 
amateur stations in USA. 1 think this is the King 
of all electronic hobbies. Sure is terrifically thril¬ 
ling. By all means, keep up the good work in your 
73 or we ATV’ers might have to throw in the 
sponge. 

Les Miller. W8ACH 
Alliance, Ohio 

1 would like to thank you for a job well done 
on “Amateur Radio Knows No Borders.” It is this 
type of report that makes me proud to be a member 
of the amateur fraternity. 

J. Stoutenburgh, WN0WDX 
Minneapolis, Minnesota 

An item of interest for your magazine is the fact 
that both houses of the Alaska State Legislature 
have passed by an overwhelming vote House Bill 
No. 103 which relates to the annual license tax on 
vehicles containing mobile amateur radio stations. 
Under the new law, rather than pay S30.00 for a 
license plate, an amateur holding an FCC license 
and with mobile capability of 75 meters through 
10 meters may obtain his license and his call letter 
license plates for a total fee of $1. 

The idea behind the Bill was to encourage ama¬ 
teur radio operators to equip for emergency use. 
You will recall that in the case of the Anchorage 
earthquake in 1964 and the Fairbanks flood in 
1967, the power was off and regular communica¬ 
tions were completely disrupted for a substantial 
period of time. In both cases radio amateurs pro¬ 
vided an emergency link-up until power and normal 
communications were restored. In these days of 
zoning regulations which cramp amateur radio, TV1 
complaints and million dollar lawsuits, it is heart¬ 
warming to see the policy of a sovereign state of 
the Union recognizing the unique capabilities of the 
amateur radio fraternity, and 1 think an appropriate 
article in your magazine might well be an eye-open¬ 
er for other parts of the nation. Truly, the entire 
country should support the principle set forth in 
Alaska’s House Bill No. 103 for no one is com¬ 
pletely safe from natural disasters. 

Douglas L. Gregg, KL7FPA 
Juneau, Alaska 


The TIS34 is popular in Amateur construction 
projects, but is hard to locate "over the counter." 
It is available from Tl Supply Company, 6000 Den¬ 
ton Drive, Dallas, Texas 75235, as a 2N5248/TIS34. 
The present price for 100 units is $1.10 each. 

Ed Lawrence, WA5SWD 
Plano. Texas 75074 
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A Variable Resistance 
VFO for 6 or 2 


Roger H. Taylor, K9ALD 
281 William Street 
Champaign, Illinois 


Another Stable VFO 


Voltage tuned variable capacitance diodes 
have been with us for almost ten years. 
They have been featured in a few general 
applications articles, and they are showing 


variable capacity diode, and also an encapsu¬ 
lated coil to eliminate mechanical problems. 

Two models of the vfo were constructed. 
One features two miniature potentiometers 
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Fig.1. Schematic diagram, Colpittsoscillator. 
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up in a few commercial SSB transceivers. 
However for being such useful little animals, 
they have seen very little use in ham articles. 
A considerable effort is made in vfo designs 
to provide mechanical rigidity in the tunable 
element, whether coil or capacitor. Yet, 
here is a completely rigid device which has 
seen little application. Obviously, what 
follows is a vfo using the voltage tuned 


for coarse and fine tuning. The other has 
only one standard, a lower cost pot. for the 




Fig.2. Parallel tuned version. 

economy minded. The circuits are identical 
except for the added pot. The schematic 
shows the standard series tuned colpitts os- 
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cillator in Fig. 1. If you prefer the parallel 
tuned version, simply modify it according to 
Fig. 2. The series tuned version seemed to 
give slightly better stability with supply 
voltage variation. 

The voltage to the diode is regulated by 
the zener diode. The .001 capacitor is for 
filtering any ac or noise. It could be almost 
any value. The 100K resistor is for isolation 
of the diode. An rf choke could be used, 
but would introduce more reactive compo¬ 
nents into the critical tuned circuit. The 
output coil, L.2, is chosen to resonate with 
the length of coax to the next stage. If no 
coax is used, 15 ull is the correct value. If 
maximum output is desired, a smaller coil 
can be used and a trimmer capacitor added 
to tune the output rather than cut and try 
on the coax length. The 10K resistor across 
the output just loads it and broadens the 



Fig.4. Parts mount on one side of board. 


response. The output should be at least 15 
volts peak to peak into 10K ohms of good 
clean sinewave (unlike some other vfo’s). 

The values given are for a frequency of 
8.3 to 8.5 MHz. Changing the padder quick¬ 
ly puts it in the two meter range from 8.0 to 
8.2 MHz. The unit is quite stable with volt¬ 
age variation from 10.4 to 15 volts or more. 
You can shut the oscillator off in several 
ways such as: grounding the base, opening 
the emitter, or simply switching off the sup¬ 
ply voltage. Normally the latter is not too 
satisfactory, but no turn-on drift could be 
detected. Everything is rigidly mounted to 
the pc board. The components should be 
mounted on the back for easier soldering. I 
mounted most of them on the front to show 
their placement better. 

The two pot. model is recommended for 
SSB since it is easier to zero beat, or the one 



Fig.5. Other side of board. 
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pot. version can be used with a vernier. You 
can make a vernier from the tuning capacitor 
in the “lunch boxes” or Lincoln transceivers. 
Lafayette also has a vernier (69 cents) on 
page 291 of their ‘66 catalog. Using most 

Report from the Board of Health 

TVI traceable to 6 meters and channel 2 
can be difficult and it takes a little time to 
get rid of it. Sometimes it is incurable. But, 
TVI caused by 10 meter radiation interfering 
with channel 2 is hardly ever difficult to con¬ 
trol. A trap known as the half-wave filter is 
illustrated. The components specified allow 
its use with transmitters up to approximately 
500 watts pep output and the capacitors are 
most susceptible; especially if vswr is above 
1.5:1. The formula for calculating s afe volt- 
age ratings for the capacitors is: C = V 2PxZg 
where 2P is twice power output and Zg the 
transmission line impedance. 

There are hams who are off the air because 
of TVI, and it is not necessary since the filter 
will provide at least 30 db attenuation for the 
attenuation for the second harmonic and 
greater attenuation for the third, etc. 



verniers will restrict you to 180 degrees ro¬ 
tation, while the pot. will provide 270 de¬ 
grees. The single pot. is quite adequate for 
AM work without the vernier, and is con¬ 
siderably cheaper. ...K9ALD 

Parts list: 

C: 100 pf mica or ceramic “dogbone,” 500 
v- (up to 500 watt pep). 

L; 5 turns 3/4” diameter self-supporting coil 
or tailor-made coil stock. Leave a partial turn 
for knifing to set desired center frequency 
with GDO; usually 28.6 mhz. 

Box: 2 1 A”x2 1 4”x5”(more or less) with center 
partition. Make a small hole in the center 
partition for coupling the two sections, but 
don’t use a feed-through by-pass. 

Ray Stellhorn, WA0NEA 


Official ARRL Bulletin 211 

With the coming of the travel season ama¬ 
teurs will be taking advantage of reciprocal 
operating agreements. Amateurs traveling 
across the Canadian United States border 
should apply for an operating permit 30 to 
40 days in advance. W/K licensees apply to 
the PO Dept., Century Bldg., Lisgar St., Ot¬ 
tawa, Canada, or its six regional offices. 
Canadians apply to the FCC, Washington, 
D.C. 20554. Travelers visiting elsewhere 
should allow at least two months for proces¬ 
sing of requests. Write to ARRL HQ for de¬ 
tails on a particular country. 
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Vernon Fitzpatrick WABOIK 
McLain Park, M20Z 
Hancock, MI 49930 


A VHF Band Scanner 


The pan adapter has received a consider¬ 
able amount of publicity and does a fine 
job for the HF (160-10 meters) ham. The 
pan adapter that covers 250 KHz is usually 
sufficient. The VHF ham, however, may 
want to observe 2 MHz or more of the band. 

The band scanner to be described will 
cover the full 4 MHz of the 6 and 2 meter 
bands, if desired. The band scanner is some¬ 
times referred to as a spectrum analyzer. 
Either term is ok but I prefer band scanner. 
Pan Adapter vs Band Scanner 

There is very little difference in the units. 
The pan adapter has the same input fre¬ 
quency as the if of the receiver and is usually 
connected to the receiver mixer plate. This 
arrangement keeps the received frequency 
centered on the shield of the cathode ray 
tube. The selectivity of the rf stages of the 
receiver reduce the signal strength of the sig¬ 
nals either side of the center frequency. The 
pips, or displays, are progressively smaller as 
they are farther from the received fre¬ 
quency. 

The band scanner uses a typical crystal 
controlled VHF converter with the same 
output frequency as the band scanner input. 
A two or three stage if amplifier is usually 
required between the converter and the band 
scanner to give a good distinct display of 
weak signals. An rf tap for the receiver can 
be made at the input or output of the if 
amplifier. The band scanner display is inde¬ 
pendent of the receiver tuning. If properly 
adjusted, the scanner will have nearly equal 
sensitivity over the entire band. The scanner 
cathode ray tube shield can be calibrated for 
direct frequency reading. 

The Units 

Band scanners are available on the surplus 
market so cheap that there is no advantage 
in constructing one. The scanner is easily 
repackaged to give it a neater and ‘civilian’ 
look, if desired. The conversion information 



VHF band scanner. On top from front to 
rear are the converter, if amplifier and power 
supply. 

that is sent with the IP 274/ALA10 or IP 
69/ALA2 band scanner covers changing the 
power supply to 60 Hz (the original is 400 
Hz) and changing the input to 14 MHz. All 
my VHF converters have 28-30 MHz output 
so I did not change the scanner input fre¬ 
quency. The IP 274/ALAI0 and IP69/ 
ALA2 scanners have the four standard os¬ 
cilloscope controls: intensity, focus, horizon¬ 
tal position and vertical position. The scan¬ 
ner controls are; sweep limit, width, center 
frequency and gain. I removed the front 
panel power plug and replaced it with a plate 
and an ac outlet. The outlet is connected 
through the switch so the converter and if 
amplifier will be turned on and off with the 
scanner. 

If you want to cover only 2 MHz of the 
band (I scan 144-146 MHz) the center fre¬ 
quency control may not center the scan. I 
use a converter output of 28-30 MHz so I in¬ 
jected a 29 MHz signal into the scanner in¬ 
put then turned the center frequency con¬ 
trol to bring the pip as close to the center of 
the shield as possible. I backed the control 
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Block diagram of band scanner and associa¬ 
ted equipment. 

off about Va turn to allow for calibration 
then adjusted L 104 (scanner sweep frequen¬ 
cy coil) to center the 29 MHz signal on the 
cathode ray tube shield. Touch up the scan¬ 
ner input and if coils for equal sensitivity at 
28 and 30 MHz. 

The converter can be constructed or pur¬ 
chased. Articles are readily available in past 
issues of 73 or the handbooks for those de¬ 
siring to construct the converter. A poorly 
built converter can give false pips as the 
scanner will show any rf signal in the sweep 
range. The most common sources are self 
oscillation of a tube or transistor or exces¬ 
sive oscillator injection. Be sure your con¬ 
verter is adjusted for flat response over the 
sweep range. 

I used a surplus 30 MHz if amplifier. If 
you prefer to construct your if amplifier 73 
has a construction article on an integrated 
circuit 30 MHz amplifier on page 52 of the 
July, 1967 issue. Stagger tuning this ampli¬ 
fier should give it sufficient band pass and 
still have enough gain to operate the scanner. 
There are transistor and tube 14 and 30 MHz 
preamplifiers in the handbooks. These pre¬ 
amps will, of course, work as an if amplifier. 
The if amplifier requirements will depend, to 
a considerable extent, on the quality of the 
converter. The if amplifier should be tuned 
for flat response over the sweep range. Gen¬ 
erally, an amplifier with 20-30 db gain is 
sufficient. The schematics show both ca¬ 
pacitive and inductive coupling for the re¬ 
ceiver rf tap at the if amplifier input and 
output. I use capacitive coupling at the out¬ 
put. If your receiver does not have an rf 
stage the local oscillator may radiate enough 
signal into the antenna input to give a false 
pip on the scanner. Connecting the receiver 
at the if amplifier output will minimize this 
condition. The receiver rf tap at the if am¬ 
plifier input would be used by those that 
have a high quality receiver and the if am¬ 
plifier would not aid the receiver. 

Assembly 

Due to the variations in the converters 
and if amplifiers that can be used with the 


scanner, and the simplicity of hookup, step 
by step instructions would be of little value. 
The interconnecting rf cables should be as 
short as possible. Use good VHF practice 
and no difficulty should be encountered. 

Power supply requirements will depend 
on the units used. 

Operation 

A band scanner will show the band ac¬ 
tivity, or lack of it, without tuning around 
and searching. The scanner can be used for 
analyzing signals as described in the pan¬ 
adapter articles. I find the scanner more 
convenient than my oscilloscope for aligning 
converters. 

If you Have more than one converter and 
antenna for a VHF band you may want to 
use separate converters for receiving and 
scanning. I use this system. The receiver 
coupled to the scanner lets me check out 
any other signals that I see without inter¬ 
fering with the QSO in progress. I put a re¬ 
lay in the scanner antenna lead and remove 
the converter B+ voltage when transmitting. 
The antennas are quite close together and 
the transmitter has a maximum output of 
200 watts so I wanted to protect the con¬ 
verter from possible damage. 

Some transmitters used in our local two 
meter net are crystal controlled and slightly 
off frequency so we have to tune for them. 
The scanner lets me see when they are on 
without wasting time tuning between trans¬ 
missions to see if they are on. 

Other Uses 

For our CB friends who might be inter¬ 
ested in a band scanner I would recommend 
a good if amplifier as no converter is needed. 
If, however, you plan to build a fancy scan¬ 
ner and calibrate the shield to show the 



For capacitive tap use the smallest capacitor 
that will give adequate coupling. Start with 
about 20 pf and increase or decrease as re¬ 
quired. For inductive tap make tap identical 
to the input or output winding and use min¬ 
imum coupling. If input or output uses 
tapped coil use capacitive coupling. Some 
units may work better if band scanner and 
receiver tap are reversed. 
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channels, a converter is required. The con¬ 
verter will give you additional selectivity the 
same as a dual conversion receiver. Use a 
converter with a 14 MHz output and a 14 
MHz if amplifier. There would probably be 
a small pip at 28 MHz from the converter 
oscillator. This would be out of the CB 
band so if you narrow the sweep to cover 
just the CB channels the pip would not 
show. Align the converter, if amplifier, and 
scanner for flat response over the sweep 
range as in the ham version. I would recom¬ 
mend a separate antenna. You might get 
enough isolation in the antenna relay so you 
could see your own signal when transmit¬ 
ting. I have not been able to do this with 
higher power. 

Conclusion 

Home brew construction of the con¬ 
verter and if amplifier is not recommended 
for the beginner as critical broad band align¬ 
ment is required for satisfactory results. The 
band scanner has excellent broadband char¬ 
acteristics (max. 10 MHz) and alignment is 
not difficult if done carefully. 

You will find a band scanner is an eco¬ 
nomical and fascinating piece of equipment 
for your VHF shack. 

...WA80IK 
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J. R. Popkin-Clurman, W2BK 
134 Wheatley Road, Brookville 
Glen Head, L.I., New York 11545 


A Simple Inexpensive 

FM to AM Converter 
for Slow Scan TV and Facsimile 


The heightened interest in slow scan TV 
and facsimile has brought forward a need for 
a converter to change the frequency shifted 
(FM) video or facsimile transmitted signal in¬ 
formation into amplitude signals for feeding 
to a tape recorder, a slow scan TV monitor, 
a cathode ray oscilloscope (z axis modulat¬ 
ed) with a photographing camera, or a fac¬ 
simile machine. So far, the only available 
piece of gear appearing in surplus suitable 
for the above mentioned purposes has been 
the CV 172-172A/U, Frequency Shift Con¬ 
verter. 

The CV 172-172A/U consists of the fol¬ 
lowing elements, (Fig. 1): 

1. Input 

2. A band pass input filter 

3. A limiter 

4. Driver for the discriminator 

5. A discriminator 

6. A tuning indicator 

7. A sound channel 

8. Output 

The tuning indicator, a dual “magic eye,” 
defines the limits of the channel used, 800 
cycle shift for black and white. The fre¬ 
quency limits in the CV 172 are 2300 
(white) to 1500 cycles (black). A built-in 
monitor speaker is also included with the 
audio channel. 

Analysis of the CV 172 reveals that many 


FAX 

INPUT 




View of satellite APT receiving equipment 
position: Tape recorder to right; FAX ma¬ 
chine to far right; converter on right side of 
table. 

of these elements can be dispensed with, 
since they are incorporated into a modern 
high selectivity receiver of the type used for 
SSB and RTTY. The irreducible minimum, 
then, consists of the input, limiter, driver, 
and discriminator (Fig. 2). 

This simple converter is built from parts 
out of the junk box and uses two silicon di¬ 
odes and one transistor (Fig. 3). In its quies¬ 
cent state, it draws approximately 100 mi¬ 
cro-amperes from the 9 V dc battery and 
approximately one milliampere under signal 
conditions. It would thus seem that the 



Fig. 1. Block diagram of CV172 showing all major elements. 
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REC. OUTPUT 



Fig. 2. Block diagram of absolute minimum components. 


TO FAX 

MACHINE 

ETC. 



switch incorporated into the unit might be 
an unnecessary luxury, since the life of the 
battery almost corresponds to its shelf life. 

Any silicon diodes might be used, prefer¬ 
ably those having similar characteristics. 
Any transistor may be used, NPN or PNP, 
with due care being taken to observe the po¬ 
larity of the battery and the proper connec¬ 
tions of the coupling electrolytic capacitor 
(Figs. 3 and 4). While this unit used one of 
the commonly available 88 mH surplus to¬ 
roids, a horizontal width coil of the variable 
type, 45-215 mH (130 ohms), such as Stan- 
cor WC 14 or J. W. Miller type 6330 or 
6324, might also be used. (All of the above 
parts were found in an old TV set, except 
for the silicon diodes, transistor, and 9 volt 
battery.) 

The base (of 3/64 inch holed perforated 
metal) used was the cover for the horizontal 
deflection compartment of the TV set. 6-32 
self-tapping screws lock in these holes nicely, 
(also from the TV set). The transformer 
used from the TV set was the speaker output 
wired backward 4 to 5000 ohms (estimated) 
and could be replaced by any transformer in 
the junk box having a good step-up ratio; 
even a 6.3 to 115 V filament transformer 
will work well. 

In the author’s particular case, being a 
RTTY enthusiast, and having full RTTY 
facilities, including a RTTY tuning indicator, 
the toroid of 88 mH frequency was tuned to 
2975 Hz. When incorporated into the M de¬ 
rived low-pass filter used as a discriminator 
(Fig. 5), its frequency became slightly less 
than 2900 Hz. (If you wish to duplicate the 


CV 172, then more capacity is required a- 
cross the trap inductance to tune to 2300 
Hz.) 

Connect the converter to the audio out¬ 
put of a receiver. Tune in a commercial 
RTTY station. As you tune through the 
RTTY signal (with bfo on), you will reach 
the point as seen on a scope (placed at the 



Fig. 4. Care must be used to observe 
battery polarity. 



ZIOO HZ 2900 HZ 


Fig. 5. Operating characteristics of discrim¬ 
inator. 


output of the unit), where only the mark or 
the space is left. The other one of the two 
signals will be sucked out or greatly attenu¬ 
ated by the tuned circuit trap of the discrim- 
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Fig. 5. Block diagram of the entire operating set-up. 


inator. (Incidentally, this same converter, 
when combined with a rectifier and dc am¬ 
plifier at the output, can be used to run a 
teletype machine.) The reason for using 
commercial RTTY signals is that they are 
far more numerous and easier to recognize, 
and their pulses are of longer duration than a 
station sending slow scan TV pictures or a 
weather map on facsimile. 

When you have noted the correct positions 
of the tuning dial and the BFO for sucking 
out mark or space of the RTTY signal, you 
can then look for one of the reliable 
facsimile stations, such as Navy (NSS) on 
3357. 4975, 8080, 10865, 16410. 20015 
KCS or Air Force (KWAF) on 4502.5, 
10185, 14550, and 19955 KCS (frequencies 
subject to change). These stations (when 
sending a picture) can be identified aurally 
by periodic tick-scratchings they make — 
like the sound of a phonograph record nee¬ 
dle left running and repeating in the end-of- 
record groove of an old 78 RPM record with 
the volume turned up. 

Often, when they are not sending fax pic¬ 


tures, they send “limit signals,” one-half 
time black, one-half time white, at 800 Hz 
apart. These are ideal for tuning in the sta¬ 
tion. These limit signals are followed by 
phasing pulses, “ticks” only. They are then 
followed by a tone, then the picture. At the 
conclusion of the picture, another tone is 
sent. 

The picture, as seen on the scope will be a 
series of pulses of audio at random times. 
(They will look like noise pulses.) Sweep of 
the scope should be set as slow as possible. 
If you are tuned to the wrong sideband of 
the signal, then you will see a kind of al¬ 
most continuous signal with many dropouts. 
(This would give you a negative picture with 
white lines.) To reverse the situation, go 
over to the other sideband of the receiver 
and readjust the BFO. The tuning which 
gives you the cleanest baseline and maxi¬ 
mum pulses is the correct one. 

You will find this little converter every 
bit as satisfactory as the CV 172 and a lot 
cheaper! More fun too! 

...W2BK 
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Confessions of an Appliance Operator 

Or How to Ad Lib in Spite of the State of the Art 


Edward R. Brace, W3ETQ 
P.O. Box 372 
Feasterville, Pa. 19047 


Home-brew to me is what the XYL does 
with grapes. In fact, in my shack about the 
only home-brew addition is the junior op! 
This is not to cast doubt on the beauty of 
construction or testing. Nevertheless, be¬ 
cause of the technical qualifications involved 
in “rolling your own” sophisticated electron¬ 
ic gear, I prefer to leave that excitement to 
members of the RCA net and those Ancient 
Modulation holdouts on 75. To me, the 
“stress interview” on 20 is much more en¬ 
joyable. Sadly enough, not enough hams 
feel comfortable when engaged in discus¬ 
sions other than those pertaining exclusively 
to their equipment. 

I have often felt that such hams should be 
provided with a gentle guide to help them 
pump and drive their QSO’s along — along 
lines that draw out the personalities hidden 
beneath the rubble of cliches and touch-and- 
go meaningless contacts which litter the ham 
bands. But this is not easy, for artificial 
guidelines restrict the natural blooming of 
the delicate flower or weed behind the mike. 
Be Maying like flowering is, why not try at 
least to offer a better and more fresh sub¬ 
stitute than the dull weather report ex¬ 
changes or information on the height of our 
antennas? This information may be impor¬ 
tant, but not as the sole nucleus of a QSO. 

Each ham has his own specialized delight 
in amateur radio — curious as the specific 
choices may seem. Net operation and traffic 
handling for some, contests and county 
hunting for others, constructing and testing 
new antennas and home-brewing for still 
others. And then there is the hit-and-run 
DX man. Each interest is important and 
honorable, but without the personal touch 
ham radio can become dull and unprofitable 
as an exciting hobby. Without personal in¬ 
teraction and exchanging of cheek-tongued 
insults and information, viewpoints and pre¬ 
judices, humor and confidences, sense and 
nonsense, we are not taking full advantage of 


the privilege we have open to us as licensed 
amateur radio operators. 

Each amateur band ostensibly has a per¬ 
sonality of its own. I, for example, have 
always considered 75 meters as tight and ver¬ 
bose and almost friendly; 40 meters is more 
open, but with copious quasiclosed Knights 
of the Roundtable; 20 meters is more brisk, 
because band conditions may change at the 
drop of a comment — thus necessitating e- 
conomy of transmissions; 15 meters is gen¬ 
erally considered a “DX” band, and it seems 
that more W’s and K’s caU “CQ DX” on this 
band than all others (and it’s amazing how 
often they succeed); 10 meters is volatile 
and especially sensitive to sunspots and low- 
power DX contacts. The remaining bands 
are not to be trusted. Especially by those of 
us who do not have the capabilities on 160, 
6, and 2 meters. Moon-bouncers are an es- 
pecially-especially seedy lot, and RTTY men 
should be placed under special observation. 
I refuse to mention those hams active in 
ATV! 

But we return again to the old problem. 
Dull QSO’s. Stereotyped. Mimeographed 
questions and planned answers. Let’s rebel! 
Let’s pin our next contact down and develop 
a line of conversation outside of that which 
might ordinarily be expected. Let’s surprise 
him by being actually interested in where he 
lives, what he does to support his addiction 
to ham radio, what his opinion is on collect¬ 
ing dictionaries (only in English, of course!), 
how he feels about modern jazz in an over¬ 
sexed society, what he considers the most 
important contribution the League has made 
in the last 50 years (QRX!), how he relates 
to the problem of the skua bird eating baby 
penguins (I learned that one from KC4USN), 
his etymological comment on why the 807 
has been elevated from an electron valve to 
an edible-drinkable-item, et (basically) cet¬ 
era. You get the point. 

There are a lot a great guys hiding out 
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there behind mikes - let’s try to draw them 
out. Let’s find out what’s happening - even 
on 75 meters! If the band stays open, let’s 
not let them get away until we have had a 
meaningful exchange. And why not be more 
concerned about geography? Ham radio is 
the greatest “textbook” in the world, and 
most of us have never taken full advantage 
of it. 

Although seemingly a contradiction in 
terms, reproduced below is a random sam¬ 
ple - poorly developed — of the Extra Top 
Quality Amateur Ad Lib Cheat Sheet. The 
main idea is to be absurd but interesting. To 
spark something that virtually demands an 
answer — albeit a laugh or a groan. Like 
priming a pump, we may eventually put out- 
of-the-way remarks into the mouths of some 
of our more conversationally reticent ham 
buddies. At least we may make them QRT 
and thus clear the frequency for some hit- 
and-run DXers. We don’t wish to encourage 
the “planned ad lib” - but let’s at least at¬ 
tempt to emulate the open fun of our col¬ 
leagues on that Grand Old Band - 75 me¬ 
ters. (And that’s a lot of GOB, gang!) 

1. What are you doing hiding out in a 

place like_? 

2. If this vertical doesn’t work out bet¬ 
ter, I’m going to melt it down and make a 
birdcage! 

3. Your quad sounds fine; and it’s great 
for drying sheets! 

4. Your_beam sounds great - if 

you don’t mind a giant silver bird hovering 
over the roof! , 

5. Your audio sounds great - I didn’t 
realize that mikes worked that well under 
water! 

6. Don’t worry about not getting out; 
your signal’s probably healthy and clean, 
hiding out in Argentina. 

7. I’ve always wanted to visit your state, 
but I could never get a visa (or: could never 
get clearance from the State Department). 

8. Your quad sounds fine; they make 
great pelican roosts. But watch out for 
those 200-pound obese pelicans! The De¬ 
partment of the Interior frowns on this 
method of bird capture. 

9. As the lumberjack said, see you a little 
later down the log. 

10. I won’t say the XYL here is against 
ham radio, but she did make me install the 
rig in a mobile home - forty miles away! 

11. I own three SWR bridges — next 
month I’m buying an antenna to go with 
them. 


12. I’m boning up for phone operation 
on 75 meters; I’m taking Caustic Remarks 
305, followed by How to Squelch Breakers 
103. 

13. In order to get a QSO on 75, you 
have to be born there! 

14. 75 meters is the St. Petersburg of the 
ham bands! 

15. Did you hear about the robbery at 
the recent ham meeting in St. Petersburg? 
Someone stole 300 crutches! 

16. Heard on 75: Your signal is weak 
here, OM. Only S9. 

17. The roundtables on 40 meters are so 
involved and extensive that when one ham 
checked in, as a bachelor, he got married, 
his XYL had a son, and the son got his Gen¬ 
eral in time to get into the QSO. 

18. The QRM on 40 meters is very gen¬ 
erous, politically — you have your choice of 
the Voice of America or Radio Moscow. 

19. The rig here is a Kenmore washer, 
running about three horsepower into an 
aluminium clothesline up about five feet. 

20. The antenna system here is 5,000 
snails in cascade, fed by raw hamburger. 

21. I won’t say that I’m the epitome of 
Appliance Operators, but we do employ six 
First Phone men for general maintenance 
and equipment polishing. 

22. I won’t say the SWR here is unusual¬ 
ly high, but it’s true that the microphone ra¬ 
diates more than the antenna. 

23. I realize that low angle of radiation 
can be desirable, but who told you to bury 
your antenna underground? 

24. The antenna here is so high it was 
arrested by the narcotics squad. 

25. I won’t say the power here is low, 
but my nightlight draws more current than 
the rig. 

26. Is it true that you have your DXCC 
certificate tatooed on your chest? 

27. The antenna here is so low that it 
was knocked down by two angleworms play¬ 
ing leapfrog. 

28. What are you doing playing ham, 
when it’s obvious you’d be more qualified 
playing bull! 

29. As Guy Lombardo said, see you 
around the band! 

30. You should be pleased — just like the 
DX man who worked 43 countries in 26 
minutes! 

31. Yours is not to reason why; yours is 
just RTTY. 

32. (Insert your best ad lib; Xerox; send 
to friends.) 
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And so it goes. The friendly fraternity of~ 
glib talkers. Truly interested in their fellow 
ham’s scene and problems. Polished and 
poised, hesitant not to dash off the ultimate 
ad lib — duly practiced and recorded for to¬ 
nal quality. Written and edited for punch. 
Eagerly awaiting the retort that stings, only 
to compose more clever spontaneous re¬ 
marks at the next QSO. And, in spite of it 
all, perhaps something better will issue than 
the weather report or a detailed description 
of the antenna system. At least one would 
hope! 



"I gotta keep an eye on him all the time or 
he's down at the radio shop spending 
money." 

Household Helper In The Hamshack 

A cleaning product known to housewifes 
as Scotch-Brite will find many uses in the 
hamshack. The exact parentage of this 
material is unknown to me, but it appears to 
be a form of plastic wool. It comes in sev¬ 
eral grades and sizes to fit the use to which 
it is put. 

The homebrewer will find it excellent for 
cleaning printed circuit boards before solder¬ 
ing, polishing aluminum panels, and clean¬ 
ing corrosion from antennas, ground rods, 
and the like. 

I find the “ultra fine” grade to be the 
ideal filter for the blower on my linear. It 
not only catches the inevitable dust and lint, 
but also does a good job of silencing the 
noise of the air rushing into the intake. 
Try it! William P. Turner, WA0ABI 


"THE COMPLETE HAM STORE' 
WHERE YOUR DOLLAR BUYS THE MOST 

All leading lines of amateur gear: 

We give best trade-in allowance 
for your gear on new equipment: 

Call us for the best deaf: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St., OKLA. CITY, OKLA. 7310# 
Phone 405-CE-5-6387 
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NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES crammed with Gov't Surplus Electron¬ 
ic Gear-the Biggest Bargain Buys in America! It 
will pay you to 

SEND 25 i for your copy -Refunded with your 

First Order! _ 

BC-645 TRANSCEIVER, 15 tubes. 435 
to 500 Me. Easily adapted for 2 way 
voice or code on Ham, Mobile, Tele¬ 
vision Experimental and Citizens' Bands. 

With tubes, less power supply in factory 
carton. 

Brand new.$16.95 

SPECIAL PACKAGE OFFER: BC 645 


Use of Frequency Charts 

The selection of the optimum frequency 
is calculated from basic data published by 
ESS A, Boulder Colorado Research Center of 
the U.S. Government. The time is always in 
GMT, so 00 GMT is equal to 7 P.M. EST; 
6 P.M. CST;and 5 P.M. PST;and so on across 
the chart. Due to our low power limitations 
we need to work as close to the maximum us¬ 
able frequency as possible to reduce noise, 
so we bias the frequency selection toward 
the higher frequency bands when possible. 
During disturbances, try a lower frequency. 

J. H. Nelson 




Name _ 

Address 
City _ 


1 I I Prefer to be a subscriber .$12 for three years These rates are 

valid world-wide 

□ I am a cheap microscriber ...$ 6 for I very short year. until we wlse up ‘ 

73 MAGAZINE PETERBOROUGH. NEW HAMPSHIRE 03458 
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PROPAGATION CHART 
J. H. Nelson 

June 1969 

SUN MON TUES WED THUR FRI SAT 

©@®@© <3 ® 

®@ 10 0 12 ®@ 

21 

(22) (23) (2%) 25 26 [27} 28 


29 Qo) 

Legend: Good O Fair (open) Poor □ 


K A STEU N U N I T H I) S T A T K S TO: 



!9K9(9 innnnnnBfii 

KK^HAl. UN IT HI) STATES rTC):B 



WESTERN UNITED STATES TO: 



IWPlA _ H 14 H 14 | 14 ?B 7B 1 7B I HI HI 14 H 

JAPAN 14 14 14 14 14 14 7B 14 14 _14 14 14 

MEXICO 14A 14 14 14 14 7A 7A 14 _14_14 14 14A 

PHILIPPINES 14 14 HA 14 14 14 14B 14B 1.4 14 14 14 

PUERTO RICO 31 21 14 14 14 1 14 14 14 14 14 14 

SOUTH AFRICA 78 7B IB 14 , 14£ TB TB W 14 14 H 14 


7A 7Ai 7AI TA TA 


1A J H H U M I 1.4 


fEAST COAST j MAI HA| H j 14 I 7AI 7 I TA > 141 141 141 

A - Nest Metier frequency may tee useful this period, 

B - Difficult circuit this period. 


REGUL. PWR SPLY FOR COMMAND, LM, ETC. 
PP-106/U: Metered. Knob-adjustable 90-270 v up 
to 80 ma dc; also select an AC of 6.3 v 5A, or 12.6 
v 2Vi A or 28 v 2'A A. With mating output plug & 

all tech. data. Shpg wt 50#. 19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM-(*) Freq. Meter: .125-20 mhz, .01%, CW or 
AM, with serial-matched calib. book, tech, data, 

mating plug. Checked 8i grtd.57.50 

TS-323 Freq. Meter: Similar to above but 20-480 

mhz, .001%. With data.169.50 

A.R.C. R11A: Modern Q-5'er 190-550 khz... 12.95 
A.R.C. R22: 540-1600 khz w/tuning graph...17.95 
A.R.C. R13B: 108-132 mhz w/tuning graph.27.50 


BEST SHORT-WAVE RCVR FOR THE MONEY: 

SP-600-JX ultra-clean, in cabinet, aligned, ready to use. 
0.54-54 me. w/xtl filter & provisions for 6 favorite sta¬ 
tions to be xtl selected. Only.325.00 

ULTRA-WIDE-BAND RECEIVER: 
AN/ALR-5: Late postwar AM/FM Countermeasures 

revr. Has S-Meter; variable IF Atten. & passband (0.2 or 
2 mhz from 30 mhz center): AF. Video & Pan. outputs. 
New, modified for 120 v 60 hz, includes new (Method II 
pack) 4-band plug-in converter .038-1 ghz. 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched. Sensit. at -6 db setting: 6'/i uv thru 132 mhz, .131 
thru 780 mhz & 45Vz at 1 ghz. BRAND NEW, with book 
& mating pwr-input plug, only.275.00 


VERSATILE PLATE & FILAM. TRANSFORMER 
Depot Spares for SP-600-JX: Pri. 95/105/117/130/ 
190/210/234/260 v 50/60 hz. Sec. 1: 305-0-305 
v, 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec. 4: 7'A v ; 3/4 A. Sec. 5: 7 'A v, 1 V4 A. Legend 
for pins is plainly marked. Herm. sealed. 2.95 

FOUND! A NEAT & COMPACT 


SCOPE XFRMR! 


Freed 12691: DAS Loran Spares, supplied 5" CR, 
plates & htrs. Pri. 105-130v 50/60 hz. Sec's, insul. 
5 kv: 1490 & 1100 V, 5 ma; 390-0 390 v 100 ma; 
electrostatically shielded 6.3 v, 0.8 A; two 2 'A v, 2 
A. Sec's, insul. 1 'A kv: two 6.3 v, 6 A; 5 v, 3 A; 2 'A 
v, 5 A. Case 5%x5x754. With diagram. Shipped 
only by collect REA Express. 2.95 


JUNE SPECIAL TEKTRONIX #545 SCOPE: 
Just to see if anyone reads our ads...because if you 
do, you can't pass this upl #545 is DC to 30 mhz 
pass with calibrated variable sweep delay...take note 
all you who work with pulses! Included will be a 
dual trace 24 mhz plug-in and a 30 mhz single¬ 
trace plug-in...TWO plug-insl As received from a 

large prime Contractor, as is. 595.00 

If we put it thru a shop for NBS -traceable calib. af¬ 
ter complete overhaul, including plug-ins. .750.00 


FAIRCHILD SOLID-STATE SCOPES all w/dual 
trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug ins, w/books, overhauled & grtd. As low 
as.825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalogl Ask for specific items or kinds of 
items you needl We also buyl What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220 GC, Beverly Hills, Calif. 90213 
Phones Area 213 Office-272 5707 
Messages -275 5342 


WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Elizabethport Industrial Park 
Elizabeth, New Jersey 07206 
(201) 351 4200 
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DX 

HAND¬ 

BOOK 

$0®® 


including a 

GIANT 

COUNTRY-ZONE 



★ Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

If Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

ic Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

ft We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 


WALL MAP 

Wall sized world country-zone map 
QSL design secrets for real results 
World airmail postage rates 
World parcel post and air rates 
World QSL and letter rates 
Record list for WAS, WAC, etc. 
Complete up to date DXCC rules 
DXCC and WTW country lists 
Country worked record list 
WAZ record list 
WAZ country-prefix 
ARRL section map 
Logs—propagation charts—2nd op 
Your own DXpedition information 
Card files—QSL managers—contests 
Reciprocal licensing—third party 
Inside top DX secrets 
How to win CW DX contests 
CW DX’ing secrets by the master 
80M. the best DX band of all? 

? uick spotting time chart 
ime. by country around the world 
Breaking the tough QSL’ers 
What value foreign stamps to send 
Latest QSL bureau list 
Great circle maps on four cities 
Bearing charts on ten U.S. cities 
Special ham map of South America 
Ham map of North America 
Caribbean ham map 
Ham map of Africa with latest calls 
World country-zone map in book 


ft For $1 extra we can maintain a reply box tor you. 

ft We cannot check into each advertiser, so Caveat 
Emptor . . . 


DID YOU RECEIVE your QSL information 
rubber stamp? Six Lines, 2% inches wide. 
Please send $2.00 to get yours. Other 
Stamps—$1.00 a line. Large Call Letter 
Stamp, $1.00—John D. Kirke Co. (K8SRA) 
17711 Lakewood Heights Blvd., Cleveland, 
OH 44107. (See Dec. 73 adv., Page 102) 
All Stamps Postpaid. Guaranteed Value. 

SWAN 500C, mint condition with power supply. 
Going to school. Asking $500. Best offer takes. 
Contact WA3JLY, John Martin, 804 W. Broad St., 
Quakertown, Pa. 18951. 


THE AUGUSTA (MAINE) Amateur Radio Club 
will hold their 10th annual Hamfest at the Calumet 
Club, Route 104, Augusta, On 15 June, preceeded 
with an open house and get together on Saturday 
evening the 14th at the same location. 


A' YOUR DISTRIBUTOR OR DIRECT 

Send cash, check, money order to 

73 Magazine, Peterborough, NH 03458 

Name ... 


SELL HEATH HR-10B, calibrator, used very little, 
just factory aligned, overhauled. Asking $85 or 
cash offer. John Linn, Jr., 24 Stuart Place, Manhas- 
set, N.Y. 11030. 

I HAMFEST sponsored by Lancaster & Fairfield 
County ARC at Derby Downs one mile south of 
Lancaster, Ohio on BIS Road, Route 793, June 8th. 
« Gigantic Swap Shop. $1 registration with prizes 
I every half hour. Main prize drawing. Good food at 
I reasonable prices. 


Address . 

City .State .Zip 


FOR SALE—One K.W. custom built transmitter. 
Pair lOOths in final, modulated by pair of 805s in 
class "B." Built in two matching cabinets measur¬ 
ing 40" wide, 68" high and 21" deep. Has 13 me¬ 
ters. Sacrifice $195. Hubert Ingalls, W1NQ, McCril- 
lis Road, Nottingham, N.H. Tel. Epping 679-8862. 
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2-WAY MOBILE TECHNICIAN by S. Florida 2-way 
service corporation established 25 years. No begin¬ 
ners pleasel Minimum 5 years experience required 
on Motorola and GE. Send full resume including 
salary requirements and snapshot to Spencer Com¬ 
munications, 440 25th St., West Palm Beach, Flo¬ 
rida 33407. 

NORTH ALABAMA HAMFEST will be held Aug¬ 
ust 17, 1969, in the cafeteria of John C. Calhoun 
State Technical and Junior College located north of 
Decatur, Alabama, on U.S. Highway 31. 

WANTED ANTIQUE RADIO and wireless equip¬ 
ment. Also radio magazines of teens and twenties. 
Also buying supply catalogs. Duck, Manhattan, etc. 
Farrell, 2252 Dixie, Pontiac, Michigan 48055. 

FOR SALE back issues—Radio TV/Electronic Worlo 
magazines: 1953-1968; $1.50 ea. special issues $2. 
A.C. Gary, 378 W. Palisade Ave., Englewood, N.J. 
07631. 

B8iW 5100s, 51-SB/B SSB generator, together $175. 
HR-10 excellent, just realigned $50. Want Heath 
supplies HP-23 or HP-13. Don Falk, Burton Hall; 
Oberlin, Ohio 44074. 

FOR SALE—R392/URR receiver-mobile version of 
R390/URR-excellent condition with manual and 
accessories—$400. Brock, 2226 E. 28th St., Brook¬ 
lyn, N.Y. 11229. 

AMATEUR RADIO CERTIFICATE: Display im¬ 
pressive 814"x11" personally endorsed certificate 
in your shack. Send $1 to Amateur Radio Certifi¬ 
cate, Box 244, Miami (Kendall Br.) Fla. 33156. 

SELL: COLLINS 51J-4 in Superior condition with 
cabinet 6KC and 3KC mechanical filters. $800. 
Warren Amfahr, W0 WLR/5, 3100 Brookview, 
Piano, Texas 75074. 

REGULATED POWER SUPPLY KITS, .6-4 amp, 
$2.75 to $8.50. Zeners, thermistors, 25^. 10A 
Triac, $1.75. Diodes, 5 i. Nixie, $5. Decimal 
Counter Kits, $3.50. Catalog. Murphy, 204 Ros- 
lyn Ave., Carle Place, N.Y. 11514. 

FILTER-CONDENSERS: Aerovox Oil Filled 100 
mfd. @ 3000 vdc condensers. $30 each. Basil J. 
Weaver, 1821-C-Ave M, Lubbock, Texas 79401. 


SELL: NEW 4CX1000A with socket. Jennings 
10KV 500 pf vacuum variable capacitor; Simpson 
plate and grid current meters; 5700 VCT plate 
transformer, 175 pounds. Package price $125 FOB. 
Pictures available, $1 refunded on purchase. WA6- 
THG, 6279 Stow Canyon, Goleta, Calif. 93017. 


WANTED: Military, commercial surplus Airborne, 
ground, transmitters, receiver, testsets accessories. 
Especially Collins. We pay freight and cash. Ritco 
Electronics, Box 156, Annandale, Va. Phone 703- 
560-5480 collect. 


HIGH VOLTAGE TRANSFORMERS wanted: 
Range 10,000 to 40,000 volts or higher. State vol¬ 
tage, current capabilities, and price. Bible, 409 
Pennsylvania, Oak Ridge, Tennessee 37830. 


ARC7URUS SALE 


1 700 transistor types at 39* each. 

40 watt germanium power transistor, same as Delco 
501, 2N278 (etc.). Cat. 349, 59* each. 

Color TV cartridge focus rectifier 6.5 kv. Used in 
every color TV. Cat: CFR-20, 79* each. 
Motorola 2500 ma. at 1000 piv, high voltage/cur¬ 
rent epoxy silicon rectifier, axial leads. Cat: 
HEP 170, 49* each. 

2 Printed circuit I.F. transformers, 4 lug, 455 kc in 

put and output. Cat: 1909P4, 99* each. 

RCA UHF transistor type TV tuners, KRK-120 
(long-shaft). Cat: UHF 20, KRK-120 (short 
shaft). Cat: UHF-21, each $4.98. 

RCA VHF transistor type TV tuners, KRK-146, 
Cat: VHF 74 t $9.99 each. 

Transistorized UHF tuners used in 1965 to 1967 
TV sets made by Admiral, RCA, Motorola, etc. 
Removable gearing may vary from one make to 
another. Need only 12 volts DC to function. 
No filament voltage needed. Easy replacement 
units. Cat: UHF-567, $4.95. 

UHF Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 thru 
82 t as part no. 94D173-2. Complete with tube. 
Drive gearing is removable. Can be used in most 
sets. Cat: UHF-3, $4.95. 

Color yokes. 70 degrees for all around color CRT's. 
Cat: XRC 70, $12.95. 90 degrees for all rec 
tangular 19 to 25" color CRT's, Cat: XRC-90, 
$12.95. 

Kit of 30 tested germanium diodes. Cat: 100. 99*. 
Silicon rectifier, octal based replacement for 5AS4- 
5AW4-5U4-6Y3-5T4-5V4-5Z4. With diagram. 
Cat: Rect-1 99* each. 

7", 90 degrees TV bench test picture tube with ad¬ 
apter. No ion trap needed. Cat: 78P7, 
$7.99. 

Tube cartons 6AU6 etc., size. $2.15 per 100. 
6SN7 etc., size $2.55 per 100. 5U4GB size 
$2.95 per 100, 5U4G size 3* each. 

Send for complete free catalog. Include 4% of dol¬ 
lar value of order for postage. $5 MINIMUM 
ORDER. Canadian check, 8% dollar differential. 


ARCTURUS ELECTRONICS CORP. 

502-22*d St., Unto* City, N.J. 070*7 Dapt.M73 
Phene: 201-UN 4-55** 


PRICE WAR!! 

WE BEAT ALL AND ANY OFFERS if 

you have the equipment we want! Urgent¬ 
ly need any type of lab grade test equip¬ 
ment, and military electronics such as Gen. 
Rad., H-P, Tektronix, ARC, GRC, TED, 
PRC, VRC, ARN, URR, APN, etc. Tell 
us what you have and what you want in 
first letter! WE PAY FREIGHT! 

COLUMBIA ELECTRONICS 

Dept. 7 4365 W. Pico Blvd.,Los Angeles,Cal.90019 


SURPLUS WANTED 

Equipment with Prefixes: 

ARA, ARC, ARM, ARN, APA, ASN, ASA, 
APN, APR, ARR, ASQ, GRR, GRC, GRM, 
GPM, VRC, UPX, URA, URR, URM, USM, 
UPM, SG, MD, PRM, PSM, PRC, TMQ, TRM, 
TED, SPA, SRT, CV. 

Commercial Equipment by: 

ARC, BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, SPER- 

R T'0 E pfo\SH DOLLAR PAID or TRADE 

WE STOCK NEW HAM GEAR 

WRITE-WIRE-PHONE 

BILL SLEP,W4FHY 
SLEP ELECTRONICS CO. 

2412 Highway 301 INI,, Ellenton, Fla, 33532 
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COMPUTOR BOARDS 

Hare It a fine value for parts 
and a fine breadboard. Each 
computor board contalntabout 
50 diodes In addition to tran¬ 
sistors, hiqh-quality, low-volt¬ 
age electrolytic capacitors, trim 
parts and precision resistors. Components are easily 
removed and have Iona leads. Each board Is different. 
The plug-ln board makes a fine breadboard or com¬ 
ponent board. Dimensions: 16"x4"x1". Weight 1 lb. 
HCB.$1.25 P.P. 

DUAL TRANSISTOR 
IGNITION SYSTEM 

This system was made bv Can¬ 
adian Tire to sell for $35.00. 
These are Brand New fully 
wired surplus, not rejects. The 
extra high voltage coll provides 
smoother running at high 
speeds and longer plug life, and the lower current 
through the points makes for longer point life and fast¬ 
er winter starts. Special connector allows Instant 
changeover to conventional Ignition. Fully guaranteed, 
with Instructions ready to Install for 6 or 12 volt nega¬ 
tive ground car. Closeout Special: DTI.$10.00 P.P. 

.. . ~. GEIGER COUNTER 

-GOV’T SURPLUS 

"CD" Type Radiation Survey 
Detectors are In like new con¬ 
dition, with Instruction man¬ 
ual, and straps. Picture shows 
typical unit. Bright yallow 
plastic case, waterproofed. Me¬ 
ter readings may be made from 0.01 r/hr. to 50r/hr. Un¬ 
its are clean, and are offered untested, as is at a low 
price of $10.00 less batteries, battery price about $1.50. 
With life of 400 hrs. or Intermittent operation. 
CD MD. No. 710.....$10.00 P.P. 





Enterprises 

PO. BOX 44, HATHORNE MASS 

01937 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


SPECIAL ITEM SALE 


VHF RECVR, Collins or Wilcox, 118-136 mhz, AM 110 
vac, makes first class net or monitor recvr, ex FA A 

was $125.$60 

DIGITAL COUNTER, 4 row, good condition.$90 


FREQ. METER, 100 500 mhz, .001% accuracy, excellent 
condition, heterodyne operation, 25 tubes plus crystal 
and original calibration book, 115/230 volts, civilian type 
LA 6 or military FR-6, was $495.$350 


FREQ. METER, 10-100 mhz, similar to above instrument, 
rack mount, 115/230 volts with original calibration book 
and schematic, best quality made, was $495.$250 

PULSE GENERATOR, Measurements Corp type 79A. re¬ 
quired for all digital circuit work, 115 vac, was $88.$49 


Send SASE for list. 

THE R&C WILSON COMPANY 

Box 393, Littleton, Colorado 80120 


3000 V <§> 3/Ltf brand new GE Pyronal oil capacitors 
$3 each. Can mail, 3-lbs. each shipping wt., FOB. 
P. Wandelt, RR#1, Unadilla, New York 13849. 

NEED A VARIABLE CAPACITOR for that home¬ 
brew project? We may have what you need at more 
than 50% below regular amateur net. Send for free 
flyer. A.R.C. Sales, 181 E. Wilson Bridge Rd., 
Worthington, Ohio 43085. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1-or 10 holders $3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

SPECIAL CLOSE-OUT SALE. Rectifiers, Transis¬ 
tors, and many other Electronic Parts. Lowest pri¬ 
ces. Send 15rf for Catalog. Electronic Components 
Company, P.O.Box 2902 S., Baton Rouge, La. 


FOURTH ANNUAL Mini-Hamfest, sponsored by 
the Rockford Amateur Radio Assn., August 17, 
1969, at the Boone County Fairgrounds in Belvid- 
ere, Illinois. Lunch and refreshments. 

SELL: HW-30, GR-64, Globe Chief 90-A, HG-10B. 
All good. $30 each. No manuals. You pay postage. 
WA3HWI, 7940 Gilbert Street, Phila., Pa. 19150. 

WRL'S USED GEAR has trial-terms-guaranteel 
KWM1-$299.95; Swan 240-$179.95; TR3-$399.95; 
SB34-$319.95; Galaxy V-$229.95; Galaxy V Mk 2- 
$279.95; HX50-$199.95; Invader 200-$249.95; 
Galaxy 2000 plus linear-$329.95; Ameco R5— 
$59.95; HR20-$79.95. Hundreds more. Free 
"blue-book." WRL, Box 919, Council Bluffs, Iowa 
51501. 

HT-32A and TURNER MIC, $225, 75A4 #3234, 3 
filters, 312A1 station control with Patch, $450, 
Hq-129X and spkr $90; TS-382 A/U osc. $125; 
Eico 667 checker, mint. $80; all items exc. cond. 
Also misc. parts and test eqpt. SSAE for list, W5LA, 
1725 Valmont St., New Orleans, La. 70115. 

B&W 5100-B Transmitter for sale. Best offer. Exc¬ 
ellent condition. Contact Central Amateur Radio 
Association, 15 Centerville Road, Warwick, Rhode 
Island 02886. 

ATTENTION CANADIAN AND NEW ENGLAND 
HAMSI The annual convention sponsored by Radio 
Amateur of Quebec Inc. will be held in Granby, 
Quebec, on the 27, 28 and 29th of June. Informa¬ 
tion and advanced registration from VE2BLP, Box 
523, Granby, Quebec. 

WANTED HRO COILS—all bands—any year for 
5-7 or 50. Also want an HRO 5 for spare parts. 
Name your price. Wells Chapin, W8GI, 2775 Sem¬ 
inole Road, Ann Arbor, Michigan 48104. 

FOR SALE: Hallicrafter SR150 ACps $350; 
Pr 4x150 Linear ps $50; Heath 10-12 Oscilloscope 
EF2 text and chassis $85; switches meters antennas 
etc., reasonable offers accepted. Geo. Shoner next 
to Library, Dugger, Indiana, 5 miles from US 41 
on Ind. 54. 

SBE 33 CLEAN never used mobile—$160. Walt 
Williams, 1706 ParkridgeTerrace, Arlington, Texas. 
817-261-9653. 
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WORLDS 

send for 
FREE FLYER 


. 1. Top hats or 
flangeless (speci 
fy please) V/>A. 

130) 

PI V 

50 .05 

200 07 

400 09 

600 14 

800 20 

1000 28 

1200 36 

1400 46 

2. Glass 1A di 
odes & awalanch 
types (50). 

Ptv 


50 


06 


200 
400 
600 16 

800 22 

1000 34 

1200 48 

3. Epoxy diffus 
ed junction (60). 
Pl v 

GO 08 

200 10 

400 13 

GOO 20 

800 .24 

1000 32 

1200 46 

1400 52 

1600 68 


4. Epoxy Y/t A 
controlled av’lch 
mil spec mfg'd Jl 
premium diodes 

(60) 

Pi V 

200 14 

400 16 

f>00 24 

800 28 

1000 .38 

1200 50 

1400 68 

1600 74 

1800 88 

2000 .98 

5. Epoxy 3A dif 
fused & avalanch 
types (200/3001 

PI V 

18 


100 


22 


200 
400 
600 

800 61 

1000 8 - 

1200 91 

1400 1 

1600 1 

6 Special 50 
zener diodes 
TO-5 package 
12V ' 1 

14V 1 

16V 1 

18V t 

21V 


24 


Number in ( ) 
represents 
maximum one 
cycle short circuit 
current rating 
in amperes. 

Higher voltages 
prices upon 
request 


SELECTION OF SILICON 
OIODES FROM A SINGLE 


7. New type "OZ-PAK" ass'ys— merit and 100 ohm 25W heat 14. Premium mil-spec type sili- 

complete with instructions for sink type resistor for ideal con replacement for popular 

use as FWCT, FWB or FW Dblr. modification of these rcvrs. 866A family of rectifier tubes 
Jumper ass'ys included Stand Instructions included in pkg. (also replace type 816-3B28, 

ard "OZ-PAK" will deliver all Supply of these pkgs is not un etc.lMin PIV of 10KV <3 1 A. 

the power you need for a legal limited..$3.28 each. $9.80 each. Higher PIV on re-. 

2KW PEP amplifier. 2KV dc @> 10. 2A Mercury Wetted Relay quest. 

1 amp (max current 1.6A) 2 5 type HG2A-1015 24V dc coil. 1 5. Sensational new bifilar fila- 
dc 5y Clare. Relay & brand ment choke for that new linear 

OZ-PAK can be mounted pn any new octal socket.$4.80 JI-FC32, good for 2-30 me & 

position & is unconditionally 1 1, Sprague Hy-pass capacitors full current of 32 amps. Easy 
guaranteed to perform under the w j tb mt g hardware (bulkhead to install and fully guaranteed, 

aforementioned conditions or ur type) for mobjle f||ter or fi , .$8.90 each. 

7’r?n n <^ V back ' Eacb P zPak ' s feed-thru on that big linear, 16. Matching high power plate 

100% power tested before pack- q. 5 mfd 50V 40 amps. choke for that new final; no 

N»t p n9 ' too an .SO.28 each. holes. 2-30 me & good for 800 

8 "Ox-Pak" • 12. Brand new UTC varipower pljjs. 10/32 threaded mtg. 

dz > 3k Jr. I riis rectifier is , , ll-Pl -POO onrh on 

more compact than the standard auto transformers line voltage Jl PL-800.....each. .$5.80 

unit & can only be used as a sin contro1 & reduced power oper- 17. Computer grade capacitors 
ale Dhase FWCT or FWB Leads atlon 11 7V Input, output 0 new and unused, Mallory, GE, 
are 6' ? flexible color coded in 130V ac in 5V ste P s - 2000w Sprague, Aerovox, etc. 

Lad of 8/32 cad Plated hdwr. UTC C VA5, each. $28.80 100 mfd @ 200V (w-bkt) .78 

Entire rectifier ass'y only 7"L x 13. Brand new unused UTC R- @ 75V (w-bkt) .68 

2”W x 1 V*"H. This unit good 77 isolation xfmr, beautiful, 1 m 1 7 tv.oo 

for dc outputs of not more than weighs 70 lbs. Ideal for isolat 3 '50 mfd @ 75V.88 

2500V and max current not to '"9 that revr and exciter and h. .°° 

exceed .75 amp. Power tested keeping them off that noisy 15?:! m l2 2 1 .88 

and guaranteed. line. Also excellent for test 5 °°° @ 55V. 98 

Amateur Net.$24.80 bench hi-power setup. Electro- ® “”°V.1.88 

9 Collins sdcI (also aoorl for static shielding with six ft cord 500 mfd @> 310V....1.98 

u. Collins spcl (also good for . rBCB , ac i B 2500W csds- Hi-capacity low voltage units 

any quality communications . $42 00 ®l so ' n stock. World's largest 

revr using 5V3-5U4 etc). Pkg. ..*. ‘ supply from a single source. 

Includes silicon plug-ln replace- p ERS Q NAUZED /h/STANT, SERVICE 

@ i lennin gs INDUSTRIES INC. WITH A SM,LE 

2730 (Z&amtieleei /4ue. Sa*te 95060 


THE EAST COAST VHF Society will operate sta¬ 
tion WA2WEB/1 on 432 mhz from Mt. Equinox, 
Vermont on June 21 and 22, 1969. The express 
purpose of the expedition is to provide amateurs 
on the East Coast of the United States with the op¬ 
portunity of contacting the state of Vermont on 
432 mhz. 

The station will be on the air for approximate¬ 
ly 24 hours for scheduled and non-scheduled con¬ 
tacts. Schedules are requested from interested ama¬ 
teurs. Write: East Coast VHF Society, P.O.Box 
1263, Paterson, N.J. 07509. All correspondence 
and schedules will be confirmed prior to expedi¬ 
tion. 

RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 mhy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 

WANTED: SCHEMATICS & instruction manual 
for Farnsworth model 600A camera & control mon¬ 
itor. Contact G.D.Petrizze, 2135 N. Allen Ave., 
Althadena, California 91001. 

"TOWER HEADQUARTERS!" 11 Brands! Heights 
aluminum 35% off! Strato Crank-ups-low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-20^ postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 

FOR SALE: HW32A in excellent condition, $89, 
with rugged homebrew power supply, $99.00. 
WA1IRU, Art Karis, 14 Caldwell St., Fitchburg, 
Mass. 01420 (617) 342-3469. 


GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 

Weston Meter—40-0-40 Micro-Amp, 2new. 
Ideal for 2-way radio alignment, etc. Ship¬ 
ping weight 21 lbs., $2.95. 

Ultra-Sonic TV Remote Control Assembly, new, 
complete with transmitter-receiver channel 
stepping switch, on : off control and volume, 
includes instructions. Shipping weight 6 lbs., 
$ 22 . 00 . 

Torroid Cores—Assorted 1 /2 ,, -2 1 /2". Shipping 
weight 11 lbs., 5/$2.00. 

Sensitive Relay—4.5 VDC to 24 VDC SPDT low 
current coil. Shipping weight 1 lb. $1.50. 

12 Volt Center Tapped Transformer @ 70 amps- 
pri. 115 VAC. Shipping weight 35 lbs., $9.95. 

Vac-Var. Cond.—Jennings UCS 300, 10-300 PF 
7.5 kv, new, with drive motor. Shipping 
weight 7 lbs., $35.00. 

12 VDC to 115 VAC Inverter Kit-transistor¬ 
ized, 200 watt output, complete with all parts, 
case and diagram. Shipping weight 25 lbs., 
$18.95. 

Minimum order $5.00. Sorry, no catalog at this 

time. Write for specific items. Watch for our 

ads in 73. Stop in and see us when you're in St. 

Louis. 
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3 INPUT DUAL AND GATE 

Brand new factory marked and packaged 
PHILCO-FORD IC's. Flat pack, long leads, each 
nested in its own plastic protective snap-lid 
shipping pack. 3 input dual AND gate. We 
furnish* circuit diagram and lead connections. 
A real bargain for factory first-line material. 

#69-100 3 for $1.00; 12 for $3.00 



GRAB BAG 
IC’s 


Mixture untested IC’s. flat pack, dual inline, 
TO-5. Most factory marked. Package of 12 
units W/10 pages RTL and DTL specs. $2.00 


Customer pays all shipping 

New catalog #69 now ready 
Send 250 handling & postage charge. 


VARACTOR SIMILAR TO MA4060A 

Good for 40 watts at 432 MC, ea. tested in cir¬ 
cuit, w/diagram for 432 MC tripler. $5.00 ea. 



GEIGER COUNTER, MLTRY SURPLUS 

like new with book, untested 

SURPLUS SPECIAL $10.00 


IBM WIRED MEMORY FRAMES. 

Removed from high priced computors. Exlnt 
condition. 


4,000 Wired Core Plane $ 9.00 

4,096 Wired Core Plane $12.50 

8,000 Wired Core Plane $13.50 

8,192 Wired Core Plane $15.00 

16,384 Wired Core Plane $19.00 


JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 


MINIATURE INVERTER Transformers, $5.50; 
Power your old-fashioned Toob Projects. Convert 
6/12 vdc to 100/250 v @100 ma, diagram supplied, 
W6PJN, Box 611, Clovis Calif. 93612. 

SALE/TRADE-POWERSTAT, 7.5 amp, 120V; 
Super Pro Power Supply; 4 mf @ 1500 v oil conds; 
Ham-Scan HO-13; Heath Scope #10-21; Drake 1A; 
51J1; BC342 and P/S; Hugh Burnham, K6VNU, 
2866 Magnolia Avenue, Long Beach, Calif. 90806. 

FOR SALE: Ht-37 100 watts and HT-41 1000 
watts, both $375; Heath SB-300 rcvr, $175. Tele¬ 
phone 516-295-5411. 

BACK ISSUES QST, CQ, 73 and Pop Elect., 75* 
ppd. Galaxy 300 xcvr/power supply, $125. A, As- 
senza, 82 Florence Aven., Arlington, Mass. 02174. 

TOROIDS 88 OR 44 MHY unpotted. 5 for $1.50 
ppd, continental USA. SASE for list of other bar¬ 
gains. M. Weinschenker, Box 353, Irwin, Pa. 15642 

FOR SALE: Heath HW-32, HP-23, SB-600, Cal., 
cables, manuals, $135. SX-101A, $225. HT-37, 
$225. Extras. All excellent WA2VWG, 6029 56th 
Drive, Maspeth, N.Y. 11378. 

SELL: Clegg Venus 6 mtr. transceiver, ac supply, 
mint condition. Original cartons, $300. WA8ZUA, 
7230 Wilmington Pk,, Dayton, Ohio 45459. 

THE PALMETTO AMATEUR RADIO Club an¬ 
nounces its Second Annual Hamfest to be held in¬ 
doors at the State Fair Grounds, Columbia, South 
Carolina, on June 1, 1969. A dutch supper is in the 
planning for the night before. The Hamfest will 
feature swapping, a transmitter building contest, 
homebrew contest, antique radio display, FM and 
MARS Forums, and bingo for the XYLs. 

FOR SALE: 75A4, Vernier knob, noise blanker, 
.8 & 3.1 khz filters, external compression amplifier 
200 hz filter. $350. GPR 90 rcvr xtal calibrator, 
outboard product detector, vernier knobs, Tapetone 
converter 50-54 mhz. $250. Tristao galv. tower 
54', 10-15-20 Hygain beam, rotator, you dismantle. 
$150. Shipping and packing receivers not included. 
Carl Thorsell, 1195 E. 77th St., Kansas City, Mo. 
64131. 

FOR SALE: HRO-7 with xtal calibrator. It made 
DXCC for me. $50 local only. Virgil Talbott, 
W6GTE, Monterey Pk, Calif. AN8-8868. 

39TH-ARRL WEST GULF Division Convention 
August 15, 16, & 17, Amarillo, Texas. For an ideal 
summertime weekend of ideas, fellowship, enter¬ 
tainment, fun (and maybe good luck) you can't 
miss at $10.50 for registration. W5WX Panhandle 
Amateur Radio Club, Box 5453, Amarillo, Texas 
79107. 

TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General Ra¬ 
dio, Stoddart, Measurements, Boonton. Also mili¬ 
tary types with URM- ( ), USM- ( ), TS- ( ), SG- ( ) 
and similar nomenclatures. Waveguide and coaxial 
components also needed. Please send accurate des¬ 
cription of what you have to sell and its condition 
to Tucker Electronics Company, Box 1050, Garland, 
Texas 75040. 
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Confessions of an Appliance Operator.JCIYSD 

This article is not for those of precarious health. 

The Ancient Modulator.WB6BIH 

AM? Yes, indeed. . .for 160M, 2M, etc. PP 1625 mod. 

A Slow Scan Television Signal Generator.K7YZZ 

Things are really happening on SSTV. Now you can 
join the fun. 

Six Meter Linear Amplifier.WA0ABI 

One kilowatt for 1CW a watt. Why not be heard? 

A New Way to QSL.ZE7JV 

Simpler. . less expensive. . .fajster. 

Kilowatt Amplifier for 420 MHZ. .W2CLL 

Sneaky water-cooled final that perks away as you talk. 

4 Thirty Twoer.WA3AQS 

Converter and transmitting converter for 432. 

CW Can Get Your Goat.K7TTA 

Rettu esnesnon. 

Rio D'Oro.W4QCW 

DXpedition to EA9, complete with incredible 
frustrations. 

Trouble Shooting Antennas.W20LU 

Clever ways to find out what's wrong from the ground. 

Six Meter 1C Converter. .. K2ZEL 

Two IC's, some tuned circuits and a crystal. 

Radio Control Revisited._ WIOLP 

Model airplanes and their modern sophisticated control. 

Long Range Propagation Forecasting.Nelson 

Our expert explains his magic system. 

Simple and Effective RTTY Terminal Unit..W6JMM 

Two IC's, two tuned circuits, and not a lot more! 

Facts and Fads.W1USM 

More history uncovered with negligible reverence. 

An 1C Audio Notch Filter.W2EEY 

One 1C, some resistors and pots, and presto. 

Converting the VRC-19 for VHF FM.W6JTT 

Another attempt to boost the FM population explosion 

The Greatest DX of All!.K5JKX 

Solar flare detector. 

Intelligent Tube Substitution.K3LNZ 

Lovely article for tube fans. 

Passive Reflectors for Amateurs.W7EEX 

Most of us have wondered about this. Here is the info. 

Modification of the Heath HW18-3 VFO.W8QUR 

Whip Antenna Add-Ons. W2EEY 

VHF mobileers can get more gain and directivity. 

Two Meter Transistor Exciter.W6AJF 

All transistor. 

Extra Class Study Course, Part VI.Staff 

The new license is a snap with this series. 

A Stable HF VFO.WB6BIH 

Transistorized PC vfo for the DX-40, or any other rig. 
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Silent Keys 

It seems passing strange to me that I have 
yet to hear of any sort of ham ghost story. 
Do hams who pass beyond suddenly give up 
the passion of a lifetime and find something 
better to do? It may be that there is some¬ 
thing to this tale Dante passed along about 
hell and perhaps most of the DX’ers are 
there, hacking away with bent keys and 
crystals that won’t oscillate. Their dial 
cables probably have a lot of slack too. 

In all semi-seriousness, I wonder if any 
readers have had any hints from the next 
world about DX conditions there? Any 
ouija board communications? Automatic 
writing? Or even via a medium? I gather, 
after a lot of reading, that communications 
with the departed is rather well substantiated 
to all but the most closed of minds. The 
problem with getting through seems to be 
one of converting frequencies. . .time and 
again they try and explain to us that their 
“vibrations” are on a different wavelength 
than ours. Since this obviously is not 
electro-magnetic waves that are involved, we 
may just have a clue that there are other 
types of waves than electromagnetic. 

Mediums seem to be people that are 
sensitive to the other frequencies. Convert¬ 
ers. They usually are connected in, not with¬ 
out QRM and other noise, to a medium in 
the next world who acts as a second convert¬ 
er. The result can be a rather good circuit, 
but is frequently about like trying to work 
a YK long path on a weekend. 

Merely being aware that there is a pos¬ 
sibility of a spectrum other than our electro¬ 
magnetic should be enough to get some 
experimenters working on the problem. I 
am not sure what we might do if we found 
out how to use a new spectrum. I suspect 
that it would tie in with telepathy, might 
well be instantaneous (which make wave¬ 
length hard to define) and spaceless (which 
is an obvious function of instantaneous). 
What do you think? Or would you rather 
not think about it? 

Conversions of Commercial Equipment > 

In the past I have been somewhat reluc¬ 
tant to devote much space in 73 to detailed 
conversions of commercial equipments. The 


concept being that, no matter how fascinat¬ 
ing the conversion, it would be of specific 
value to only a very small percentage of our 
readers. In cases where a conversion or mod¬ 
ification would work with a number of dif¬ 
ferent pieces of equipment we have gone 
right ahead and published the articles. 

While this policy was good for the majority 
of our readers, it still had the drawback of 
withholding valuable information from others. 
Now I have a little scheme that may solve 
this problem. I propose to publish modifica¬ 
tion articles separately and make them avail¬ 
able to those interested at a nominal price. 
The author would still be paid the regular 
price for his article. . .the readers who need 
information on their particular piece of 
equipment could get it. . .and we wouldn’t 
have to fill up the pages of 73 with mods on 
commercial gear owned by 2% of our read¬ 
ers. 

So, if you have worked out any interest¬ 
ing improvements on your gear, perhaps this 
is the time to sit down and write an article 
on it. Send in the complete schematic dia¬ 
gram with the article. While it is virtually 
impossible to print these in 73 because they 
take up too much room, we can easily in¬ 
clude them in a modification booklet. 

Proofing 73 

Now and then an incautious reader has, 
in the past, offered to help us beat back the 
growing tide of small errors and typos in 73. 
Unfortunately we have never been far enough 
ahead to do anything as simple as that. Now 
that we are setting our own type right here 
in our own headquarters there is a glimmer 
of hope that we may someday have a few 
articles ready for publication more than one 
week before the presses start running. 

If you would like to have a chance to 
look at some of our incredibly fabulous 
articles before publication and promise to 
read them, watching for obvious typos and 
unobvious author errors. . .and even down¬ 
right mistakes. . .and return them at the next 
high tide, all done with the welfare of 
amateur radio in your heart (no pay, this 
means), then keep not your intentions a 
secret. 

(continued on page 98) 
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Confessions 



Robert A. Manning, Kl YSD 
915 Washington Road 
P.O. Box 66 

West Rye, New Hampshire 03891 


an Appliance Operator 


Thundering across the airways and re¬ 
verberating from speaker cones throughout 
the length and breadth of “hamdom” has 
come, like the piercing wail of a cow with a 
stepped-on udder, yet another epithet with 
which to flail and degrade an ethnic group 
within the amateur radio fraternity, i.e., You! 
You! You! Unspeakable appliance operator, 
you!!! 

By over-simplification, an appliance op¬ 
erator is one who does not build his own 
equipment. He allegedly has the intelligence 
of a mentally retarded and recently pole- 
axed ox, the energy of a three-toed tree sloth, 
thinks manual labor is a Spanish War hero, 
is as socially acceptable as a skunk-farming 
roto rooter man with an aversion to soap, 
deodorant and mouth wash (in fact, he sup¬ 
posedly possesses all the mandatory prere¬ 
quisites for becoming one of Katy Winter’s 
closest friends); and his family tree-always 
suspect-is believed to be something he’s liv¬ 
ing in rather than descended from! 

At this point, it is necessary to clarify 
what is and what is not an appliance operator. 
Those who build at least 60% of their equip¬ 
ment can be classified as “homebrew special¬ 
ists” or “artisans”, those who build 10% or 
less are “appliance operators.” The in- 
betweeners, for the purpose of this article, 
don’t count. 

There is, however, one nebulous Tinker 
Toy group that assumes the aura of, and is 
tolerated by, the artisan. They, in turn, 
look down their noses at the pure appliance 
operator. These ersatz artisans, called Gahz- 



inters or Gahzonters do, in fact, build then- 
own equipment...Uh Huh! In KIT form! 
(Hell, I know a 75 year old li’l ole lady with 
arthritis, palsy, 60/60 vision who didn’t know 
the difference between a soldering iron and 
the south end of a north-bound mule who 
assembled a 23” television kit—this hardly 
qualifies her as this year’s nominee for the 
second lead in David Susskind’s off-Broadway 
production of “Tom Swift and His Electron¬ 
ic Grandmother.”) 

The Gahzinter is theoretically superior 
to the appliance operator ’cause he really 
knows what goes on behind the front panel 
of his equipment. For instance, Tl-the big 
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black whatsis-gahzonter the chassis, the little 
glass things gahzinter the little holes, then 
the chassis gahzinter the cabinet, the cabinet 
gahzonter the table and the plug gahzinter 
the wall socket! (Whoopee! electronic “silly 
putty.”) 

It must be obvious-even to the Gahzin- 
ter-from the title and tenor of this article 
that 1 am that most loathesome of all crea¬ 
tures, an appliance operator! 

There are many reasons that a person 
follows the path of the appliance operator- 
lack of time-lack of interest—inaccessability 
of parts- ad infinitum-ad nauseum. My rea¬ 
sons are two-fold; I was born under an un¬ 
lucky sign and am afflicted with the domino 
syndrome! 

Astrologers tell us that there are only 
12 signs of the Zodiac-a gross untruth: there 
is a 13th sign (Heinie, The Municorn). The 
name Heinie was selected as a tribute to two 
of the unluckiest M unicorns of them all, Bus¬ 
ter and Lotta Heinie(named by parents with 
a perverse sense of humor). Uncoordinated 
“Three Thumbed” Buster Heinie, so uncoor¬ 
dinated, he couldn’t walk and whistle at the 
same time, and his twin sister, Lotta, a cross¬ 
eyed seamstress who couldn’t mend straight; 
both came to untimely ends. Buster traveled 
to India to take up snake charming and, on 
his first solo mission, was assigned a “deaf” 
cobra. Lotta, out of remorse, became a street 
walker in Venice. 

The symbol for the thirteenth sign. The 
Municorn (a cross between a large mule and 
a pygmy unicorn) was selected because it 
epitomizes a continuous exercise in futility. 

The male Municorn (the Gaffer) retains 
its pygmy size and horn, while the female 
(the Frail) remains large and mule-like. 

The Municorn, understandably, proved to 
be unprolific and soon became extinct. For 
each time the Gaffer approached the taller 
Frail, it was necessary to get a running start 
and launch himself into the air. (Now, the 
Gaffer, like the Koala bear, feeds exclusively 
on eucalyptus leaves and is in a constant state 
of inebriation- accompanied by the blind 
staggers which tended to limit the height and 
often times the direction of his hunger). Keep 
ing in mind that the Gaffer retained the one 
single horn directly in the center of his fore¬ 
head and his inability to gain the required 


altitude.it was not an uncommon sight to see 
a Frail-with a startled, open-mouthed, buldg- 
ing eyeball pained-look on her face-vaulting 
high into the air or dangling uncertainly from 
the uppermost limb of an apple tree. 

You can usually recognize a “Municorn” 
by the soldering iron burns on his fingers, the 
crazy-quilt outer skin of band-aids, the bat¬ 
tery acid holes in his clothes, singed eyebrows 
from overfilling his Zippo, and the cauli¬ 
flower ear he got when, trying to put a 
“gleem” in his xyl’s eye (he goosed her while 
she was brushing her teeth and she damned 
near decapitated him with the bathroom 
dixiecup dispenser. 

My second drawback, the domino syn¬ 
drome, is a series of cataclysmic and destruc¬ 
tive events set in motion by one single action 
which blossoms out in mathematical sequence 
inversely proportional to their desirability. 

It can best be explained by an example. 
Let’s say it snows: you haul out your snow 
blower and attack the mountains of snow, 
accidentally gulping up the aluminum drive¬ 
way reflector which feeds through the chute 
with unbelievable force and, like some vindic¬ 
tive NIKE missile, imbeds itself in your new¬ 
est $65 snow tire. 

The tire, suddenly devoid of air, goes 
wham! The rear end goes plop! And the 
shock absorber goes snap! pffsst! clunk! 
Now, while you’re watching these mechanical 
hi-jinx, you absent mindedly run the snow 
blower into your son’s brand new Flexible 
Flyer, which he’d brought out just before the 
snow fell, transforming it immediately into 
basket weaving material, bend hell out of 
your impeller blades and send slivers into 
everything withi» a radius of 50 feet-includ- 
ing the omni-present goggle-eyed poodle. 

Thence, in a fit of pique, you become, for 
the moment, an Olympic hammer thrower 
and hurl your snow blower high into a fir 
tree, ripping down your phone lines in the 
process. 

This, essentially, is the domino syndrome. 

The hardest part, of course, is trying to 
explain-coherently—to the phone repairman 
(who, when coming up the drive has wonder- 
ingly observed the harpooned snow tire, the 
pile of sawdust, the twisted sled runners and 
your wall-eyed hedgehog-like poodle and is 
now peering at you with a jaundiced eye. 


6 


73 MAGAZINE 


ready to burst into frenzied flight at your 
first suspicious move) exactly what snapped 
your phone line and precisely what your snow 
blower is doing, roaring away, in a fir tree 30 
feet above the ground. 

Not long ago, I was involved in a domino 
repair project that began, as they all do, in¬ 
nocently enough. I had discovered that with 
two TV’s coupled together on the same an¬ 
tenna, the broadcast receivers in the upstairs 
bedrooms buzzed loudly. Investigation show¬ 
ed that a simple two-set coupler eliminated 
the problem. I screwed the coupler into a 
shingle and, as usual, ended up needing about 
two inches of extra twin line. I gave a slight 
tug-just enough to not only pull down the 
twin line, but the antenna and a cleverly 
secreted hornets nest, complete with its irate 
inhabitants! 

Later, after disengaging myself from the 
aluminum monstrosity, hiking back from the 
tar pit where I’d gone to escape the now 
homeless hornets and applying unguentine 
to the now-swelling stings, I climbed the roof 
and successfully re-installed the antenna. Un¬ 
fortunately, on the way down, I slipped and 
clutched at the rain gutter for support. One 
end' let go and I swung, pendulum fashion, 
back and forth past the kitchen window 
where my xyl was conducting a suburbian 
covin—a koffee klotch—with a local Gossi- 
porter (Gossip/Reporter). (A Gossiporter- 
there’sonein every neighborhood—is the end 
product of careful selective breeding during 
which the brain is completely disconnected 
from any thought processes and left to con¬ 
trol only the dynamics for muscular activity. 
Since the brain no longer functions, the eyes 
and ears are left to absorb bits and pieces of 
information seen through curtained windows, 
heard over the back fence, or just imagined. 
These bits and pieces are assembled at a cen¬ 
tral point which I sincerely suspect is located 
slightly below the bottom-most verterbrae in 
that portion of the female Gossiporter’s ana¬ 
tomy which looks the most ridiculous in 
slacks or shorts. There, it is embellished, dis¬ 
torted and transmitted to the tongue—a per¬ 
petual motion muscle-which oscillates at a 
fantastic rate of speed and in a screech that 
will peel paint, break glass and give every dog 
in the county an earache! 

As I swung back and forth loudly scream- 


It Speaks 

for Itself 


It takes a ham to recognize a really great 
piece of ham gear. 

The well-known distributors listed below 
have already ordered more SIGNAL/ONE 
equipment than we originally scheduled 
for production this year. 


( . . . and we're revising production plans.) 


■ AM A TEUR ELECTRONIC SUPPL Y 
4828 West Fond Du Lac Avenue 
Milwaukee, Wisconsin 53216 

m AMATEUR-WHOLESALE ELECTRONICS 
280 Aragon Ave., Coral Gables, Fla. 33134 

■ AMR AD SUPPL Y, INC. 

3425 Balboa St., San Francisco, Calif. 94121 
1025 Harrison St., Oakland, Calif. 94607 
m DAKOTA SUPPL Y COMPANY 
P.O. Box 57, 8th & Walnut Streets 
Yankton, South Dakota 57078 
M DOUGLAS ELECTRONICS 
1118 South Staples 
Corpus Christi, Texas 78404 

■ ELECTRONIC DISTRIBUTORS, INC. 

1960 Peck St., Muskegon, Mich. 49441 

■ HAM RADIO CENTER 
8342 Olive Boulevard 

St. Louis, Missouri 63132 

■ HARRISON RADIO STORES 

8 Barclay St., New York, N. Y. 10007 
139-20 Hillside A ve„ Jamaica. L.I..N.Y. 11418 
Rt. 110 at Smith Street, 

Farmingdale, L.I., New York 11735 

■ HE NR Y RADIO STORES 

11240 tV, Olympic, Los Angeles, Calif. 90064 
931 N. Euclid, Anaheim, California 92801 
Butler, Missouri 64730 

■ STELLAR INDUSTRIES 

10 Graham Road West, Ithaca, N. Y. 14850 


OR SEE OUR EXHIBIT AT 
■ Salt Lake City ( Rocky Mtn. Div'n Conv.) 
■ Tacoma ( Washington State Hamfest) 

■ Amarillo (West Gulf Div'n Conv.) 

■ Louisville (Kenvention ) 



A Division of ECI (An NCR Subsidiary) 
2200 Anvil Street N. - St. Petersburg, Fla. 33710 
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ing for aid and assistance, I heard the scorch¬ 
ed tongue visitor exclaim, “Good Lord! 
there's a huge bumpy faced ‘ape’ swinging 
outside your window!” To this, my xyl re¬ 
plied, “Don't pay any attention. That's my 
husband, the Dingbat! Yesterday he was 
playing Lloyd Bridges in the septic tank and 
today, apparently, he's Tarzan!” 

The other end of the rain gutter finally 
let go and 1 sailed in a beautiful arc and was 
unceremoniously deposited into our utility 
trailer which, predictably, was filled to over¬ 
flowing with a week’s greasy garbage, a num¬ 
ber of dust-filled vacuum cleaner bags and 
several shovelfulls of rabbit droppings from 
our pet rabbit (my children, little sadists that 
they are, they take after their mother, call 
the rabbit droppings, “fat raisins).” 

Now, I’ve heard of being tarred and feath¬ 
ered for some heinous crime, but to be un- 
guentined, garbage-greased, dusted and rabbit 
raisined should be reserved as a Rettysnitch 
for failing to prostrate oneself in the direction 
of Newington, Connecticut, during the 2100 
broadcast, omitting a genuflection at the 
mere mention of the Newington deity—the 
spark gap-or for using Wouff Hong’s name 
in vain. (Incidently, I understand that the 
National Simian Society is also located at 
Newington, C’onnecticut-there must be some 
moral significance in that fact somewhere!) 

Naturally, I had an audience that burst 
into immediate and uncontrollable, hysteri¬ 
cal laughter, claiming that, as I climbed out 
of the utility trailer, I looked not unlike a 
giant animated, slightly fuzzy and extremely 
malodorous toll house cookie. 

To make a long story short, after de-rais- 
ining myself, I finally managed to remove the 
buzz from the broadcast receivers, but not 
before I’d discovered that the holes I’d dril¬ 
led in the shingle were letting rainwater into 
the cellar and managed to drop the largest of 
the AM receivers on my foot. 

Sitting, ankle-deep in rainwater, repairing 
the AM receiver was the project I was involv¬ 
ed in when I first heard the phrase, “appliance 
operator!” 

I'd just finished one of my better solder 
joints-slightly under an ounce of solder on 
the terminal board. Hearing the phrase ap¬ 
pliance operator caused me to pop a diode 
and solder both my wedding ring and Timex 


watch to the B plus. 

In an attempt to loosen the ring and 
watch, I overheated the connection, spoiling 
my solder joint, and accidentally slid my 
right thumb down the soldering iron, burning 
the thumb, my ring finger, left wrist and 
splattered boiling solder into the most inap¬ 
propriate spot in my lap - yeah! in fact, it 
went right through the button holes-talk 
about lead in your pencil...wheee!!! 

I screamed and leaped to my feet- the AM 
receiver still attached to my left wrist. I was 
sucking on my burned right thumb, trying to 
extinguish the fire and shake loose that 
damned AM chassis when I noticed my fath¬ 
er-in-law poke his head into the shack. He 
looked at me sadly and shook his head and, 
turning to my xyl, said, “Daughter, please 
don’t look in there-puulleease!!!—the damn 
fool is hopping around like a 230-pound sea 
numph, doing what appears to be a semi-lunar 
fertility rites dance, waving a radio over his 
head with his left hand and alternately suck¬ 
ing on his right thumb like a middle-aged 
male counterpart of Lolita and whomping 
himself on the lower abdomen-or crotch— 
which, believe it or not, appears to be on fire! 
If that clot-headed wahoo ever starts fanning 
with the other hand, he’s gonna start riding 
side-saddle, need a transplant, sound like 
Wayne Newton and you’ll be able to hear the 
‘top forty records’ booming out of his 
navel. It wouldn’t surprise me if the jerk yel¬ 
led, ‘Shazzam!’ and leaped out the window!” 

All this happened one evening at—for the 
ham: 2130 local—for the swl: 9:30 p.m. and 
for any Citizen Bander who may be having 
this read to him, that’s when the little hand 
is on the 9 and the big hand is on the 6 and 
it’s dark outside. 

For what they’re worth, these are my rea¬ 
sons for being an appliance operator. 

In order to co-exist in the Artisan/Gahzin- 
ter world of amateur radio it has become ne¬ 
cessary to devise a two-phase system to make 
it appear that I am a non-appliance operator. 
I’ve listed them here in the hope that they 
may help others in the same predicament. 
Phase 1 (Making your shack look non-appli¬ 
ance operator). Assemble the following: 

a. 1 ea. !4” wire brush to remove all the 
factory paint and lettering and give your 
equipment that “Spirit of St. Louis” look. 
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b. 1 ea. Dymo labeller to relabel all the 
lettering you just wire brushed off. (A magic 
marker is optional for the purist). Be sure to 
over-label every* hing-a light switch should 
read, “Switch,” “Lights,” “On-Off,” “Up 
and Down.” 

c. 1 ea. pop rivet gun (remove all factory 
permanent screws, nuts and bolts and replace 
with pop rivets). 

d. 1 ea. pkg of slightly rusted machine 
screws for replacing non-permanent fasteners. 

e. 1 ea. package of assorted knobs, no two 
alike in size, shape or color. 

f. 1 ea. can of spray crinkle paint com¬ 
plete with “paste on” paint runs. 

Points to remember for Phase 1: 

a. Always have a chassis or two laid out 
on the bench with a Sams photo-fax laying 
beside it. 

b. Maintain a number of suspicious look¬ 
ing wires dangling from various and sundry 
places—give the impression that one false 
move by the visitor will instantaneously turn 
him into an unrecognizable cinder or arc weld 
him to the thunder jug in the corner. 
Phase 2 (Second, but by far the most impor¬ 
tant, in co-existance is sounding like a non¬ 
appliance operator. 

1. Break in on a net or round table at the 
most inopportune time to ask how your sig¬ 
nal sounds since you substituted 8298A’s for 
6DQ6’s in your final. If someone should fall 
into the trap and ask what an 8298A is, you 
can assume a pompous self-righteous air and 
inform him that to a dummy, that’s a 6146B. 

2. Be sure to be always looking for some 
Obscure item-perhaps a transformer with one 
secondary of 5,000 volts, one at 7.3 volts 
and one at 1.9 volts-all at 2 amps or possibly 
a .007894 mfd electrolytic rated at 52 kvdc. 
One disadvantage to this is that you’re liable 
to get some of this junk. 

3. Be critical of all other signals. Make it 
sound as if you were carefully scrutinizing 
them on a scope (homebrew, of course). 
He’s always drifting, flat-topping or pushing 
it a little too hard. (I had one fella give me a 
complete analytical observation of my signal. 
I later found out he was running mobile at 70 
mph—half in the bag- and a hitch-hiker was 
tuning the rig. 

4. During qso’s, nets or roundtables, al¬ 


ways miss a turn; then boom in explaining 
that you were just putting the finishing 
touches on your final stage. 

5. If the other station is using a trans¬ 
ceiver, keep coming up a little higher in fre¬ 
quency until you’ve reached the extremity of 
the band. 

6. Become a specialist in some practically 
unknown subject, like the comparative value 
of aluminum waveguides as opposed to gal¬ 
vanized waveguides. 

7. Become expert on one tube and its 
exact replacement. Be able to argue the non- 
existant merits of each. 

8. During qso’s, slowly insert carrier into 
your SSB signal, or slowly reduce your out¬ 
put until someone brings it to your attention. 
Then correct it. 

9. Install a toggle switch in your mike 
cord. By flicking it a few times during trans¬ 
missions, you’ll give the appearance of 
“breaking up.” 

10. When asked about your equipment, 
tell 'em it’s home-made—home modified, al¬ 
tered and destandardized equipment. 

11. Assemble a glossary of epithets con¬ 
cerning those “durned appliance operators ” 

12. So that you won’t sound like a young 
whippersnapper, keep a memorobilia folder 
containing a list of old time operators, info 
on old radio shows, a sheet of “I remember 
when...” items. 

Incidently, if you need any good unused 
ideas, let me know. I’m running a “going out 
of mind’ sale... 

Treat your fellow radio amateur as if he 
were someone special...he is!! 

...K1YSD 


MOVING? 

Every day we get a handful of wrappers 
back from the post office with either a change 
of address on them or a note that the sub¬ 
scriber has moved and left no address. The 
magazines are thrown out and Just the wrap¬ 
per returned. Please don't expect us to send 
you another copy if you forget to let us know 
about your new address. And remember that 
in this day of the extra rapid computer it 
takes six weeks to make an address change 
instead of the few days it used to when we 
worked slowly and by hand. 
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NEWEST DELUXE ADDITION TO 
THE SWAN LINE 


SWAN 500 C 



SSB-CW-AM TRANSCEIVER 


5 BAND 520 WATTS 


A COMPLETE AMATEUR 
SSB-CW STATION IN ONE 
PORTABLE PACKAGE. 


SWAN CYGNET 



HOME STATION-MOBILE-PORTABLE 


260 WATTS P E.P. FULL COVERAGE. 


AMATEUR NET PRICE $520 


AMATEUR NET PRICE $435 


WE SHIP PREPAID IF CASH ACCOMPANIES ORDER AND OFFER FREE OUR SWB-2 BRIDGE 
1515.951 WITH THE 500C AND OUR SWB-4 IS9 95) WITH THE 260 IN STOCK 



SINCE 1933 PHONE 408 294-0464 FAST SERVICE 

QUEMEIMT 

1000 SO* BASCOM AVE. SAN JOSE. CALIFORNIA 95128 

CALIFORNIA RESIDENTS INCLUDE 5-. SALES TAX » 


New Auto 
Theft Protector 

Do you live in an area where car theft is 
high? Are you afraid of going to a movie, 
only to come out and find your car and 
mobile equipment gone? If so, then try in¬ 
stalling the Bussman Time-Delay Auto-Pro¬ 
tector. (Bussman Mfg. Div., 2536 West Uni¬ 
versity St.. St. Louis. Mo. 63107). 



The top protector has the activator arm 
removed to show ease of access in replac¬ 
ing fuses. 

The heart of the protector is a time-delay 
fuse contained in a small hard plastic case. 
It’s easily mounted in the glove compartment 

completely out of sight. The wiring is not 


tricky and connections are made between the 
thin ground wire leading from the distributor 
and coil (Fig. 1). 



Fig. 1. Hookup of protector is very simple. 


Anyone who tries to start the engine with 
the protector in the on position will find the 
engine quitting within one minute or less. 
When this happens, a thief is not going to 
take the time to look under the hood for 
problems, he’s going to abandon the car. 
Remember, most thieves would rather drive 
your car to a safe spot before they strip it or 
try to take out your radio equipment. 

The Auto-Protector sells for a little under 
S5 and can save you thousands in grief. 

Robert N. Taylor. WA2SQZ 
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Clifford Klinert, WB6B1H 
520 Division St. 

National City, Calif. 92050 


The Ancient Modulator 


With the opening of new 160 meter 
frequencies and the tenacity of AM oper¬ 
ators on VHF, a low power modulator can 
be quite handy in the shack of either a 
beginner or old timer, when a power supply 
and switching are included, it can provide 
power and control to any rf unit that is 
plugged into it. Let’s take a look at this 
handy unit, and see how it was built. 

Design 

The first step toward bringing any project 
to life is to decide what is desired with 
respect to performance, and compare this 
with what is available. However, in this case, 
the parts in the junk box made the decision. 
Power transformers that would deliver 400 
volts were there, and since 807’s and 1625’s 
were present in large numbers, the input of 
the rf amplifier would be limited to 40 
watts, the plate current limitation of the 
tube at 100 milliamperes. This is still a very 
reasonable power level for vhf, and with the 
tubes and transformers operating at so con¬ 
servative a level, long and dependable service 
could be expected. 

Even with the low power required from 
the modulator, a pair of 1625’s were used in 
push-pull as shown in Fig. 1 T2, the 
modulation transformer, was a junk box 
item that does not exactly match the re¬ 
quirements. The required impedance is given 
by 

Z = E/1 = 400 volts/0.1 amp = 4,000 ohms 


the modulator plate current can be included, 
but it should not be considered as an 
accurate indication of the percentage of 
modulation. 

The 6J5 was chosen to drive the 1625’s 
because it was in the junk box. Tl, the 
driver transformer, can be almost any single¬ 
plate to push-pull grids interstage audio 
transformer. The exact specifications of the 
one used are unknown. The one megohm 
gain control was placed in the grid of this 
stage as is customary to provide a good 
signal to noise ratio. 


6SJ7 

VOtTAOE AMP. 



Fig.1. Modulator. 


So, it would be wise to consider this in the 
initial design. The unit used, however, had 
an impedance of 6,000 (Ams, but no prob¬ 
lems were encountered. The screen voltage 
was held at 300 volts by two voltage 
regulator tubes and the bias was provided by 
three nine volt transistor radio batteries in 
an attempt to run the modulators in class 
AB2. Again, these voltages are not exactly 
correct, but they are easily obtained and 
seem to work perfectly. A meter to measure 


After a great deal of experimentation 
with twin triodes the 6SJ7 was finally 
chosen for the voltage amplifier first stage. It 
provides better than adequate gain from a 
single stage. The 47 K ohm resistor in the 
grid return of this stage was used to reduce 
rf feedback. It also reduces the gain of the 
stage considerably, but this was not a prob¬ 
lem. A better solution would be a small rf 
choke in series with the grid lead, with a 500 
pf capacitor from the grid to ground. RF 
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feedback may not be a problem on the lower 
bands, but it is sure to show up on the vhf 
bands as the howl that is so familiar. 

Fig. 2 shows the power supplies, which 
require very little explanation. Again, com¬ 
ponents were selected for their reliability 
and availability. Two separate supplies were 
used to prevent the current variation of the 
modulators from causing a simultaneous 
drop in the voltage on the rf amplifier that 
would cause downward modulation. Two 
filament transformers were used to provide 
the twelve volts required for the 1625’sand 
the six volts for the other tubes. 


8 5 R « rOft *50 MA 



♦400V TO 
TRANSMITTED 
CONTROL. K, b 
IN FIG 3 


♦400V TO 
MODULATOR 
CONTROL. K,* 
IN FIG 3 


R„-R,4*40Kn 23WATT 
WIRE WOUNQ 


Fig.2. Power Supply. 


The control circuit consists mainly of the 
relay and transformer shown in Fig. 3 . T5 
was used to provide isolation from the 115 
vac line, and to provide six volts for indica¬ 
tor lamps. The isolation is necessary if one 
side of the microphone push-to-talk switch is 
to be grounded. The relay was used for rf 
switching as well as power and control 
switching. At vhf a coaxial switch would 


probably be desired for lIlls application to 
provide low loss anil shielding against feed¬ 
back. Ihe method used, however, was con¬ 
sidered adequate considering cost and sim¬ 
plicity. 

This is how it all started, now let's lake a 
look at how it was built. 

Construction 

A standard 14 by 17 by 2 inch chassis 
was chosen along with the l l > by S-3/4 inch 
rack panel and the side braces. They are all 
made by California Chassis. Handles were 
used on the panel because the unit is quite 
heavy. The layout and wiring are not critical 
except for the input audio stage, which 
should be carefully shielded to prevent hum 
and feedback. 

If the relay is to be used for rf switching, 
the leads should be coaxial cables. In my 
case RG-58 was used. 

Operation 

The assembly can be tested one part at a 
time, first starting with the power supplies 
by measuring voltages, and proceeding 
through the amplifiers checking for output. 
Some typical voltages are shown in Fig. 1 . 
These voltages were measured with a 20,000 
ohm per volt vom, with all power applied 
and no load or audio signal. The final checks 
can be made with a suitable resistor or an 
output transformer connected to a speaker 
used for a load. Under no circumstances 
should the modulator be operated with no 
load. Even a small signal at the input can 
cause high voltages in the modulation trans¬ 
former that can break down the insulation. 
Once the unit has been checked and is found 
to be operating satisfactorily, the output can 
be connected to the screen and plate of a 
suitable rf amplifier final stage 


TO RECEIVER 
MUTING 


*ic 



-O TO RCVR 

-o TO XMTR 
-O TO ANT 


NOT USED 



Fig.3. Control. 


This unit has given excellent service and 
has been very dependable over a period of 
six months since the final version was put 
into service. The only failure was the result 
of a cold solder joint that had worked loose. 

This modulator and power supply can 
become the basic starting point for a system 
made up of any number of low power rj 
units. Switching from one band to another 
can be accomplished by simply switching the 
filament power to each transmitter. I he 
modulator could also be used in a more 
modest installation, as a part of a single 
transmitter. If this unit is used properly, it 
will give reliable and high quality perfor¬ 
mance in any system that its owner desires. 

. . . WB6B1H 
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Slow Scan Television 


Signal Generator 


Louis I Hutton, K7YZZ 
j 2235 SE 6 2ND St 
Bellevue Washington 98004 


For a two year period (1967-1968) I was 
granted permission by the FCC to conduct 
experimental tests with other amateurs 
authorized for SSTV transmissions on the 
HF bands. This is a relatively new mode of 
communication and has only recently been 
made available for general amateur use. The 
interested amateur will soon find that he 
must construct his own SSTV equipment in 
order to enjoy this new mode of communi¬ 
cation. The first item necessary for SSTV 
reception is a monitor. Details on the con¬ 
struction of an economical monitor may be 
found in 73 Magazine for July 1967. Once 
the budding SSTV enthusiast has completed 
construction of his monitor, he wonders 
how can he test it? What is needed is some 
type of signal generator that would generate 
the various signals required to check out the 
monitor. Signals of this type are generated 
by a SSTV Camera*, or a SSTV Flying Spot 
Scanner 2 . In either case a lot of equipment 



Three circuit boards that comprise the ger 

**rn? nr 

I "\ I ,im St.m Vidicon lit l he Slow-Sean TV 

( amcia." M.ii'.a/ine. 

2. "A Slow-Sc.in television 1’ieture Generator." 73 
Magazine. Oft., ft7. 



Generator with Panadapti 


is involved in generating a test signal. The 
unit described in this article has been devel¬ 
oped to provide SSTV test signals. 

Circuit Description 

The SSTV Signal Generator provides 
selectable test signals of the Sync, Black and 
White Frequencies, a variable Grey Scale 
signal, a vertical Bar pattern and a variable 
Dot-Bar pattern. The sync signals are stabi¬ 
lized by synchronization with the 60 Hz 
power line frequency. 

The transistors Q1 and Q2 are used to 
shape the 60 Hz power line frequency sine 
wave into a square wave so that it will 
stabilize the horizontal frequency miltivibra- 
tor (Q3 and Q4) at 15 Hz. The 8 second per 
cycle vertical oscillator (Q5 and Q6) is 
frequency stabilized by inter-connecting the 
horizontal oscillator through the IN-648 
diode and the .047 coupling capacitor. Sync 
pulses are taken from the collectors of Q4 
and Q6. combined and fed to the sync 
amplifier Q10 and modulator Q1 1. The 
vertical sync pulse is 30 ms long and the 
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Flg.1. Schematic of SSTV signal generator. 


horizontal sync pulse is S ms long. The 
Dot-Bar oscillator (Q7 and Q8) output fre¬ 
quency is manually adjustable from approxi¬ 
mately 7 Hz to 80 Hz. This signal is 
amplified by Q9 and is connected to the 
Modulation Switch Dot-Bar position. 

The 1500 Hz SSTV sub-carrier oscillator 
(Q12 and Q13) output is amplified by Q14 
and is connected to the low pass filter 
through the step down transformer Tl. The 
low pass filter rounds off the square wave 
output from the sub-carrier oscillator and 
attenuates any spurious frequencies gener¬ 
ated above 3000 Hz. Positive going voltages 



Fig.2. Oscilloscope patterns at audio output 
Jack. 


appearing at the base of Qll will shift the 
sub-carrier oscillator up in frequency and 
negative going voltages will shift it down in 
frequency. 

The sync pulses from the sync oscillators 
are of the proper polarity when they appear 
at the base of Qll to cause the 1500 Hz 
sub-carrier oscillator to shift to 1200 Hz for 
the duration of the sync pulse. The positive 



Bottom view of the generator. 
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Flg.3. Power supply schematic. 

12 volts from the “White” frequency posi¬ 
tion on the Modulation function control 
drives the sub-carrier oscillator from 1500 
Hz to 2300 Hz. In the “Grey Scale” posi¬ 
tion, the voltage is manually adjusted from a 
positive 12 volts to near 0 volts which in 
turn shifts the sub-carrier oscillator to any 
frequency between 2300 Hz and 1500 Hz 
(White to Black). 

Several fixed vertical bars are generated 
when the Modulation control switch is in the 
“Bar” position. The 60 Hz sine wave from 
the 6.3v filament transformer is rectified to 
a positive half wave by the IN457 diode 
(Dl). This half wave dc voltage is used to 
modulate the sub-carrier oscillator thereby 
generating the desired stable vertical bar 
pattern. 

Construction 

The major portion of the electronic cir¬ 
cuitry is assembled on three plug-in 
perf-boards. One board contains the circuits 
for Q1 through Q6. The second contains the 
circuits for Q10 through Q14. The third 
board is used for the low pass filter and Q7 
through Q9. The chassis is of hand-formed 
aluminum and is 5” D x 6Vi” W x 114” H. 
The cabinet is 6” D x 8” W x 6” H. Point to 



Back view, showing circuit boards in place. 


point wiring was used throughout the unit. 
All resistors are of the 14 watt size unless 
noted otherwise. All transistors are of the 
NPN silicon type used for audio or switching 
applications. Many different types of NPN 
transistors were tried and all seemed to work 
satisfactorily in these non-critical circuits. 
The reader may probably note that some 
types used are old numbers, but that just 
happened to be the type left in my juflk 
box. 



Generator with Panadaptor 


Adjustment 

Connect a low capacity probe from an 
oscilloscope to the test point TP-1. With the 
scope sweep set to 15 Hz and the horizontal 
sweep sync at 60 Hz the signal generator 
horizontal frequency oscillator control 
should be adjusted for 15 Hz. There will be 
one 5 ms pulse appearing on the screen of 
the scope. The adjustment of the vertical 
sync pulse is more time consuming because 
of the long time lapse between pulses (8 
seconds). Slowly adjust the vertical fre¬ 
quency control until the start of the vertical 
sync pulse coincides with the start of the 
horizontal sync pulse at each 8 second 
interval. 

An audio frequency meter or audio digi¬ 
tal frequency counter of the type described 
in 73 Magazine for November 1967 is 
connected to the SSTV Audio Output Jack. 
Preset the Black, White and Sync frequency 
controls to mid-rotation. Select “White” on 
the Modulation control and adjust the white 
frequency control to 2300 Hz. Then turn 
the Modulation control to “Black” and 
adjust the black frequency control to 1500 
Hz. With the modulation control at “Sync” 
adjust the sync control to 1200 Hz. Repeat 
these adjustments several times as there is 
some interaction between the three controls. 
Typical oscilloscope patterns as observed at 
the SSTV Audio Output Jack are shown in 
accompanying diagrams. 

. . .K7YZZ 


18 


73 MAGAZINE 









A Six Meter Kilowatt 


William P. Turner, WAHABI 
Five Chestnut Court 
Saint Peters, Missouri 63376 


Pep Linear For 10$ a Witt 



Top view of the amplifier. The resistor at 
the bottom of the picture is in series with 
the 100 CFM blower used to reduce air flow 
noise. 

With the increasing sales of 6 meter SSB 
gear in kit and wired form and the sunspot 
cycle on the upswing, many hams are showing 
interest in running greater power in hopes of 
working longdistance ground wave and inter¬ 
national DX. This article will outline a sim¬ 
ple, inexpensive kilowatt PEP linear and pow¬ 
er supply. Quite frankly, the original ampli¬ 
fier was based on one described by K6QQN 
and W6QMN in the November 1961 issue of 
“73.” The original has been rebuilt and mod¬ 
ified several times during the past year. Three 
additional amplifiers of this type have been 
built, two more are under construction and 
several are in the talking stage. Performance 
has been outstanding, all have shown a signal 
increase on the order of 10 db and have been 
free of bugs. This power level was decided 
upon for several reasons. The tubes and 
transformers are readily available at reason¬ 
able prices, and the size and weight are in 
keeping with the state of the art. 

Experience has shown that with careful 
shopping the complete unit can be built for 
less than S100, even if all parts are purchased. 
The average junkbox will make a dent in this 
figure. In fact, many parts may be salvaged 


from a TV if desired. All of the capacitors 
in the linear, the bias network resistors and 
potentiometer, low voltage-transformer and 
rectifiers, etc., may be obtained from this 
source at little or no cost. 

General Description 

The linear consists of a pair of 4xl50A/ 
7034 or 4CX250B tubes in parallel in a pas¬ 
sive grid circuit. The plate voltage is 2000V, 
plate current is 500 ma peak. 

The grid circuit load is dependent upon 
the amount of drive available. A 50 ohm, 50 
watt Globar may be mounted internally for 
rigs in tlje 100 watt PEP output class or a Can- 
tenna may be connected to the input through 
a coax “tee” connector. Much lower drive 
levels may be used by increasing the resis¬ 
tance at this point. A noninductive (carbon) 
resistor of sufficient wattage rating will allow 
the amplifier to be driven by five watts or 
less. The plate circuit is shunt fed through 
a home-brew or Ohmite Z-50 choke. Match¬ 
ing the load is accomplished by tapping down 
on the tank coil with a clip. Screen overcur¬ 
rent protection is afforded by a #327 light 
bulb which acts both as an indicator of screen 
current and as a fuse. 



Bottom view of the amplifier. The large cyl¬ 
inder is the load globar for the 100 watt 
PEP output of the exciter. 
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N0TE 3 500 PF TO 



2. C4-C7 = 600V CERAMIC. CONNECT CS - C7 DIRECTLY 
TO GROUND USING AS SHORT AS POSSIBLE LEADS. 

3. R6 + RM = 1000 OHMS. 

4. RFCl, RFC2 = 1-3/4" »28E ON 3/8" TEFLON, 

OR OHMITE Z-SO 

5. VI, V2 = 4XI50A, 7034, ETC. 


Fig. 1. The schematic for the six meter linear amplifier. 


Purists may frown on some of the preced¬ 
ing, however there are good reasons for it. 
The passive grid circuit will accommodate any 
reasonable drive level and while wasteful at 
high levels it should be remembered that lin- 
ears are for use only when required to main¬ 
tain communication. It also eliminates neu¬ 
tralization as well as several parts. The shunt 
fed tank also makes for simpler, less expen¬ 
sive, and easier to adjust equipment. The 
bulb in the screen circuit functions as a pro¬ 
tection relay and meter as well, but costs only 
a small fraction as much. 

The screen power supply consists of a 
light to medium duty replacement or TV 
transformer, with full-wave rectifier and cap¬ 
acitor input filter. This supply is zener reg¬ 
ulated at 300 to 350 volts- One half of the 
same winding is half-wave rectified and regu¬ 
lated (in the linear) at 100 volts negative for 
operating bias. The same supply furnishes 


cutoff bias in the receive condition. Filament 
voltage is obtained by phasing the 6.3 and 5 
volt transformer windings in series. Slightly 
over 11.3 volts is available to the filaments 
which are also wired in series. This arrange¬ 
ment runs the finals at approximately 5% be¬ 
low their nominal 6.0 volts, which is within 
tolerance.* 

The DC Supply 

The high voltage transformer is rated at 
850 to 1000 volts center tapped at 350 to 
500 ma. Several power supplies have been 
built with a commercial surplus transformer 
available locally at S5.95. This transformer 
is rated at 1000 volts CT at 400 ma and pro¬ 
vides 2200 volts at 450 ma in SSB service. 
Several nationally known supply houses list 

*Ed. note: This voltage should be measured during 
normal operation to ensure that it stays inside 
tolerances. 
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usable transformers at S2.00 to S5.00. In 
some eases it may be necessary to series or 
parallel two transformers in order to arrive at 
the proper voltage or current rating. 1 would 
recommend a transformer of about 850 to 
000 volts ( T, otherwise the maximum volt¬ 
age rating of the tube will be exceeded (this 
has been done without harm, however). Only 
the high voltage winding is used in order to 
increase the available current. Rectification 
is by eight 700 volt PIV silicon diodes in a 
voltage doubler and the filter consists of six¬ 
teen 40-40/450 volt capacitors in series- 
parallel. The total filter rating is 20 mf at 
3600 volts. Twenty capacitors of the same 
type were purchased for S7.80 and used for 
all filtering purposes. The 10" x 14” x 3” 
chassis on which the power supply is moun¬ 
ted is not crowded. All bleeders are 13 K, 10 
watt obtained at 20 for 59 4- Each bleeder 
section in the high voltage supply consists of 
two of these resistors in series. The remain¬ 
ing resistors are used in the bias and low volt¬ 
age supplies. 



Power supply 


Finishing Up 

The controls are all on the amplifier and 
consist of a two pole, three position switch 
which turns on the 60 CFM blower and the 
filament, bias, and screen supplies in the 
"standby" position and also keys the high 
voltage primary relay in the "operate" posi¬ 
tion. This primary voltage is also fed to the 
antenna relay coil through the normally open 
contacts (spare) on the exciter PTT relay so 
that in "standby" it is possible to operate the 
exciter alone and in "operate” the linear is 
automatically sw itched into service. The only 
other panel control is the plate tuning capaci¬ 
tor. Neon lights indicate the position of the 
function switch. Inside controls adjust the 
bias in "operate" position and control the 
antenna loading. All of the control and low 
voltage wiring is contained within an 8 con¬ 
ductor cable: the high voltage lead is separate 


and consists of a length of RG-8U with PL- 
259 connectors which have been painted red 
to indicate their unusual function. Other 
connectors may be used if desired. Plate cur¬ 
rent metering consists of a 0-1 ma meter 
which with the proper multiplier indicates 
full scale when 1 ampere is drawn through a 
one ohm resistor which is in series with the 
high voltage lead. 

The amplifier shown was built in a Heath 



The amplifier matches the Heath SB series. 

It should be possible to use it on other bands 

by changing the tank circuit. 

SB series speaker cabinet and fitted with 
Heath knobs in order to compliment an SB- 
110. A 10”x5”x3” chassis is supported with¬ 
in the case by the front and rear panels. 

The panel was sprayed with Illbronze, 
“forest green” wrinkle paint, which is good 
for the Heath green. For Swan owners, I 
suggest the possibility of using a power supply 
cabinet. The above mentioned paint also 
comes in black. 

Adjustment is simplicity itself. The exci¬ 
ter is tuned up per usual with the linear func¬ 
tion switch in the “off” or “standby” posi¬ 
tion. The linear is then switched to “operate” 
and keyed momentarily while the bias con¬ 
trol is adjusted to a static current reading of 
200 ma. At this point a small amount of 
drive is applied and the plate tuning is peaked 
for maximum output as indicated by an SWR 
bridge in the forward mode or by using a 
monitor scope. Modulation is now applied 
until the plate current peaks at 500 ma. 
Some slight adjustment of the tank coil tap 
may be required at this time in order to load 
the amplifier properly. 

The possibility of using commercial pull¬ 
out tubes should not be overlooked. These 
tubes are common in FM broadcast and air¬ 
craft ground station transmitters and as such 
are often changed on a time basis rather than 
on condition. They are available at hamfests 
and at surplus stores at nominal prices. 

Amplifiers have been built with coax and 
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Fig. 2. Power supply diagram. See caution note at the end of the article. 


open type antenna relays. The coax type 
have been found to be preferable; however, 
the open type will work quite well and will 
save the builder much cash. 

For the sake of economy the blown fuse 
indicator and power supply cover interlock 
may be omitted. It is suggested that in the 
interest of safety the interlock be included.* 

Post of the parts are of a highly non- 
critical nature. The input and output coup¬ 
ling capacitors have been varied from 500 pf 
to .005 without degrading performance. Var¬ 
ious tuning capacitors have been used and all 
have worked well. The plate coil in each case 
was adjusted to resonate at 50 mhz with the 
capacitor fully meshed. Blowers from 30 to 


100 CFM have been tried, the only undesir¬ 
able effect noted was increased air How noise 
above about 60 CFM. 

The most critical item is the tube socket. 
Do not use sockets without the built-in bypass 
and do not leave out the external screen by¬ 
pass. 

...WA0ABI 

*Ed. note: I would suggest safe plastic covers for 
the large electrolytic capacitors at the top of the 
chassis. The interlock should not be eliminated 
under any circumstances, and do not depend on the 
bleeder resistor to drain the capacitor bank. Short 
each one before working on this rig. The amplifier 
is a good design, but could become a death trap for 
the uninitiated. If you haven't been burned yet, 
believe me, it isn't fun. 
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Ken Millar, ZE7JV 
8 Plympton Road 
Chadcombe, Salisbury, Rhodesia 


A New Why to QSL 


When I first started out in Amateur Radio, 
it was a pleasure to send and receive QSL 
cards. Now, after nine years of operating, 
and a lot of contests behind me, there is no 
longer any pleasure in QSLing. Just a lot of 
work, and a large backlog of QSL’s to catch 
up with. Like most other amateurs, I use a 
personal card, which has spaces at the appro¬ 
priate places for filling in QSO information. 

Some amateurs use cards which have all 
the necessary information ready printed, and, 
in order to save time and effort, check, ring, 
or strike out where necessary, but I have 
never adopted this method. I feel that it can 
lead to errors in vital information, unless 
great care is taken to check the correct item. 

Some amateurs who QSL 100%, get into 
the routine of completing cards while still in 
QSO. This is a good system, but few of us 
are sufficiently methodical to keep it up, and 
when contest operating, it isn’t practical to 
write out cards at the same time. 

It seems, though, that present day practice 
is to QSL on receipt, unless, of course, the 
worked station’s card is required, and the ec¬ 
onomy is justified-although the extra work 
and time spent looking through logs for pre¬ 
vious months and years for a station’s entry 
is considerable. What the active operator real¬ 
ly needs, is an easy way of keeping up to 
date, but to take most of the work out of 
QSLing, a radical change is necessary. 

While working on my backlog of QSLs, I 
thought about how the task could be simpli¬ 
fied. I recalled that while operating in con¬ 
tests, log-keeping had been simplified by tak¬ 
ing carbon copies, sending the original to the 
contest organizers, and keeping the carbon 
copy for my station records. I remembered, 
also, those “GE” cards which were so popular 
a few years ago, that used a small extract of 
dn ARRL log book for the QSO information. 
It seemed to me that the way to simplify 
QSLing would be to use a method which 
would transfer the log information onto the 
QSL, with a minimum of effort. 

If the logbook were made so that a strip of 
paper with the QSO information on it, it 
could be torn out and gummed to the QSL 
card, this would greatly reduce the amount of 
work required. The pages of the log book 
would be in duplicate, with a carbon in be- 


tween-the upper page for the QSL, and .the 
carbon for the actual log. The upper page 
need only be half the width of the log page, 
as the only writing on this portion would be 
the QSL information. Additional informa¬ 
tion, power input, time of ending QSO, re¬ 
marks, etc. would be written directly onto 
the log page. The paper used for the QSL 
page could be gummed, or plain with gum ap¬ 
plied by an applicator. 

The QSL sheet does npt need any printed 
wording on it, just the columns necessary, 
and perforations, although perforations are 
not absolutely necessary as a little practice 
with a pair of scissors, or razor blade and rule 
should soon make light work of it. The col¬ 
umn headings in the ARRL logbook aren’t 
quite suitable for this application, as the line 
spacing isn’t sufficient for easy tearing. The 
strip should be about 14 inch deep to allow 
ease of handling. 

Suggested column headings for the QSL 
sheet are: Date; Time; Station Worked; 
Freq.; Mode, 2-Way; Report. 

All other columns appear on the log sheet. 
For contest operating, a second log sheet 
could be inserted, making a total of three 
copies, and it may be preferable to use loose- 
leaf pages, or a binder, rather than a bound 
logbook which cannot be varied at will. 

The QSL card will need a slight modifica¬ 
tion. The column headings will be printed 
across the QSL, with sufficient space allowed 
below for the strip to be positioned without 
covering up other information. If the strip is 
made slightly narrower than the length of the 
card, it will be easier to place the strip in the 
correct alignment. A check should be made 
to insure that the card used for the QSL is 
suitable for a firm adhesion by the gum used. 

The one disadvantage to this method of 
log-keeping and QSLing is the fact that more 
log pages will be used. An entry in the log 
will use about twice the space used in a cur¬ 
rent log, but the advantage gained more than 
outweighs this. A 100% QSLer using this, 
will just tear out the strips, gum them to his 
QSLs, and send them off. The “QSL on re¬ 
ceipt” amateur can tear these strips out of his 
log as each page is completed, file or pigeon¬ 
hole them in call-sign order; and as incoming 
cards are received, can quickly locate the cor- 


24 


73 MAGAZINE 


rect strip without referring to his log at all. 
The contest operator has most to gain, as 
while actually operating, he can, at one fell 
swoop, complete his station record, contest 
logs, and QSL cards. 

As I had a printing of QSL cards recently, 
I am unable to change over immediately, but 
1 certainly will as soon as possible. 

...ZE7JV 

The Clothes Line 

How often have you wanted a mobile an¬ 
tenna that could be assembled in minutes, 
costs pennies, adaptable to almost any 
band- then removable without a trace? 

We needed such an antenna last winter. 
A friend and I had planned a trip to North 
Carolina for several weeks, but hadn’t de¬ 
cided to take our rigs along until the last 
moment. Needing some sort of antenna, I 
stuck a large suction cup on the end of a 
five foot tomato stake and planted it on the 
roof of his station wagon. Four nylon lines 
were run from the corners of the front and 
rear bumpers as guy lines to hold the stake 
upright. A six meter dipole and a CB end- 
fed wire were attached from the top of this 
mast to two places on the hood of the car. 
Their coax feed lines went in thru a rolled 
down window. 

So well did the “clothes line” antenna 
perform that a revised model was tried on a 
following journey. This time, two poles 
were used, giving better elevation and more 
efficient performance. For the mobileer 
who doesn’t mind the way this set up looks, 
the wooden stakes become miniature towers 
that can hold any number of arrays. Ground 
planes, halo and whip types, even dipoles 
(which work surprisingly well on a moving 
car) are just a few of the antennas that can 
be suspended from the masts. 

The next time you see a car with a 
clothes line on top, look again, it’s someone 
operating mobile. 




500-Watt 

5-Bander 



You can’t buy a more potent package than the 
new NRCI NCX-500 transceiver. This versatile 
5-bander is packed with the performance extras 
that give you the sharpest signal on the band, 
plus an enviable collection of QSL’s. Check it out! 


• 500-Watt PEP input on SSB, gridblock keying 
on CW and compatible AM operation. 

• Receive vernier, with tuning range greater 
than i 3kHz. 

• Rugged heavy-duty 6LQ6’s. 

• Crystal-controlled pre mixing with single VFO 
for effective frequency stability, plus identical 
calibration rate on all bands. 

• Crystal lattice filter for high sideband suppres¬ 
sion on transmit, and rejection of adjacent- 
channel QRM on receive . . . plus solid-state 
balanced modulator for "set-and-forget” carrier 
suppression. 

• Universal mobile mount included. 


AC 500 power supply available. Great things are 
happening at NRCI. 

AMATEUR NET PRICE: $425.00 


For complete details arid specifications,, write: 

NATIONAL RADIO COMPANY, INC. 


\ fiB D ^ i 37 Washington St.. Melrose. Mass. 02176 
Telephone (617) 662 7700 TWX: 617 665 


5032 


tHter'MtmfMi M.irketmr through 

Ad. Auriema, Inc. 85 Broad Street. New York. New York 


® 1969. National Radio Company. Inc. 
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Robert S. Larkin, W2CLL 
RFD 1 Box 28R 
Flanders, New Jersey 07836 


Power Perk 

432 MHZ Power Amplifier 


Here’s an amplifier capable of running a 
full kilowatt on 432 mhz, without straining 
either the budget or the final tubes. The big 
difference between this amplifier and others 
that have been described, is the use of vapor 
phase cooling. This allows a relatively small 
tube to dissipate a lot of power. 


ically different in not having any air cooling 
fins. Fins are not required when vapor phase 
cooling is used. 

Dissipation of plate power is accomplished 
by boiling water inside the plate trough. This 
holds the plate temperature at about boiling 



Other features of this amplifier are: 

1. Simple construction requiring no ma¬ 
chine tools. 

2. Single ended operation with no balanc¬ 
ing problems. 

3. Large overload capacity. 

4. No noisy blowers. 

The tube used isa4CN15A. Electrically, 
it is the same as the 4CX300A, but mechan¬ 


432 mhz amplifier. 


Looking into the grid department. 


The fan over the grid compartment cools the 
tube pins and keeps steam away from the 
socket. Braces are used to support the plate 
trough to allow more room for the stand¬ 
off insulators. 


Inside the grid compartment the tab capaci¬ 
tor can be seen attached to the BNC input 
connector. Filament, grid and screen volt¬ 
ages come through the capacitors in the end 
of the compartment. 
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Schematic of the 432 amplifier. 

temperature (100° C). As more power is dis¬ 
sipated the water boils harder but never gets 
any hotter. The tube anode is actually some¬ 
what hotter than the water because it is not 
entirely immersed. Being inside the plate 
trough, the water is separated from r/and dc 
fields, and therefore causes no electrical pro¬ 
blems. 

W6MJG built a vapor phase cooled hf am¬ 
plifier (May 1966 QST) that used many spec¬ 
ial pieces of hardware. He had a closed cycle 
operation using reservoirs and condensers to 
save the water. But why? Water is cheap! 
Here we let it boil away into the air. The rate 
of usage for intermittent amateur operation 
is modest; one filling normally lasts several 
evenings. 

Construction 


The construction of the amplifier is clear 



The plate trough corners are all soldered ex¬ 
cept those holding the top cover. Fourteen 
flat head screws hold the top and allow ac¬ 
cess for cleaning. 


from the drawings and pictures. Half wave, 
capacitively loaded lines are used in the grid 
and plate circuits. The grid line is made from 
flashing copper and tuned by a 5 pf variable 
capacitor. Coupling into the grid circuit is by 
a capacitive probe also built from flashing 
copper. This is adjusted by bending to maxi¬ 
mize the drive. A small fan is mounted over 
the grid circuit to cool the tube pins and pre¬ 
vent steam from coming up through the tube 
socket. A slight modulation can be heard lo¬ 
cally from the fan blades passing near the grid 


GRID COMPARTMENT 



Water inside plate trough boils to keep the 
tube plate temperature from rising above 
100 °C. Steam escapes from ventillation 
holes in the plate trough and plate compart¬ 
ment. 

circuit. A wire mesh shield could be used to 
prevent this effect. 

Brass stock 2”xl/16” is used to make all 
sides of the plate line. Since, mechanically, 
the line is a water trough it is made leak-proof 
by careful soldering of all joints. Acid flux is 
used and, after soldering, thoroughly scrub¬ 
bed out. The top of the trough is made re¬ 
movable for cleaning. 

Electrical contact to the 4CN15A is made 



Basic simplicity is seen in this underneath 
view with the plate trough removed. 
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from cut down Eimac CF100 finger stock. 

The outside of the plate compartment is a 
5x13x3 inch chassis. Ceramic standoff insul¬ 
ators are used to support the plate trough. 
In order for the tube anode to protrude as 


f 17 FINGERS 

FINGER STOCK FOR 4CNI5A-CUT DOWN 

FROM EIMAC CFlOO STOCK 

/5/16* VENTILATION HOLES 
/ 7/8" 0 HOLE FOR 4CN15A 


Kill ignition noise 

and other strong impulses 


with a 


ll !?; 1 


m NOISE 
Jfl BLANKER 
■ KIT for 
U TR-3 or TR-4 


total / 


/ o> ° 

Po f 


(2J 1/8* HOLES FOR " 
CERAMIC INSULATORS 


R^C 2 

8T,»I8, TINNED 
IM'o.Ol (PLATE RFC) 


I. 1/8 SQUARE BRASS STOCK SOLOERED ALL AROUND;!/*" BELOW TOP 
TAPPED TO HOLD TOP WITH 4-40 BEVELLED SCREWS. 

Dimensions of the plate line box. 

far as possible inside the plate trough, the 
clearance left is insufficient for standoffs in¬ 
side the plate compartment. For this reason 
braces are mounted over the main chassis as 
can be seen in the photos. The height of the 


JOHNSON 

0 ! 60-«02 



' 1/2 WIDE COPPER 


OUTPUT COUPLING LOOP 


1/2" D.Xl“ CERAMIC INSULATOR 



2 1/2" X 3* LIGHT BUT 
STIFF ALUMINUM 


PLATE TUNING CAPACITOR 


1/32" TEFLON 



v l XI 1/2 COPPER ' 
PLATE BYPASS 


Details of construction. 




Unlike the usual noise clippers or limiters, the 
34-NB is an advanced noise blanker which actually 
mutes the receiver for the duration of the noise 
pulse. Between noise pulses, full receiver gain is 
restored. (The receiver AGC is affected only by the 
desired signal strength, not by the noise at the an¬ 
tenna.) Low level signals masked by noise impulses 
without the noise blanker can be copied when the 
blanker is used. The 34-NB is a must for the mo¬ 
bile operator. 

HOW IT WORKS ... 

A noiseless electronic series switch is inserted at 
the output of the receiver mixer. This switch is 
operated by the output of a special receiving cir¬ 
cuit which is tuned to the 9 MHz IF with bandwidth 
of 10 kHz. The switch opens for noise impulses but 
closes to allow the signal to pass. 

The kit consists of these main parts: 9-NB board 
(composed of 17 transistors, 4 diodes and circuitry), 
NBK board, capacitor assembly, switch assembly, 
lever knob, and miscellaneous hardware. 

Installation of the kit is about a two hour job for 
the competent technician only, requiring the usual 
hand tools, plus soldering iron and electric drill. 
Factory installation, $15 plus shipping. 


Model 34-NB 


$12900 


Amateur Net 


At your distributor or write to 

-R. L. DRAKE COMPANY^ 

Dept. 379, 540 Richard St., Miamisburg, Ohio 45342 
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plate trough is adjusted so the anode seal is 
flush with the top of the trough. The plate 
tuning capacitor is a sheet of “springy” alum¬ 
inum, operated by a 10-32 screw with a cer¬ 
amic insulator between the screw and the al¬ 
uminum. When the amplifier was first assem¬ 
bled, the insulator was not used and consider¬ 
able arcing took place at the metal-to-metal 
contact. 

Operation 

The maximum power capacity of the am¬ 
plifier is difficult to determine. The maximum 
allowable temperature for the ceramic-to- 
metal seal is 250° C. Measurements of the 


About 25 watts of grid drive are required 
for full output. This gives 25 ma of grid cur¬ 
rent at about 90 volts bias. The screen volt¬ 
age is adjusted to give the desired input. This 
requires about 250 volts for 500 watts input 
and 300 volts for a kilowatt. Screen current 
is usually not more than 10 to 15 ma and, 
under some conditions, will be 5 or 10 ma 
negative. The plate current dips at resonance 
but the best tuning device is a power output 
indicator. Another method of tuning at high 
power levels is for minimum boiling sound 
(this requires a reasonably quiet room!) 
Efficiency generally runs about 50%. 


seal temperature were made using Tempilac 
indicator with no rf applied. It was found 
that the tube can dissipate well over a kilo¬ 
watt in a good rolling boil (see graph). About 
200 watts is dissipated with no boiling occur¬ 
ring. Thus, in general, dissipation of heat is 
not a limiting factor for amateur power levels. 


COUPLING CAPACITOR 
SPACED \ 


JOHNSON 
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3/8 COPPER 
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ElMAC 

SK- 710 SOCKET 
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CAPACITORS 


DIP STICK 
(INSULATE0) 



BNC 
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View of water levels inside plate trough. 
Water must cover part of main body of the 
tube. Small portion on end of tube is a 
seal cover and cannot conduct any quantity 
of heat. 

Manufacturers specifications for CW op¬ 
eration limit the plate voltage to 2000 volts 
and the current to 250 ma. This gives an in¬ 
put of only 500 watts. However, this ampli¬ 
fier has been operated for many hours at a kil¬ 
owatt (2500 volts, 400 ma) with no sign of 
tube deterioration. At W2CLL, the amplifier 
has been operated at 500 watts for general 
operation and a kilowatt for schedules and 
band openings for the past three years using 
the same tube with no drop in output. 


RFC' 

ST *18 TINNED 
1/4 I D. 


TOP VIEW GRID CIRCUIT 


Grid compartment details. 

Screen modulation has been used for AM 
operation. Here the screen is dropped to 
about 100 volts for a carrier power of about 
100 watts. About 300 peak-to-peak volts of 
modulation is applied from a modulator with 
4000 ohms output impedance. This was a 
push-pull 6146 modulator with 8000 ohms 
output impedance, swamped by an 8000 ohm 
resistor. 

The trough is normally filled to within ' 4 ” 
of the top and allowed to boil down to half 
the tube length before refilling. An insulated 
dip stick is used to measure the water level 
with power off and the high voltage grounded. 
Remember, full high voltage exists on the 
plate trough. Filling is done by siphoning 
water from a bottle with a length of ‘ 4 ” plas¬ 
tic aquarium air hose. The hose is placed 
through a ventilation hole. 

Distilled water is not required, since no 
voltages are impressed across the water. How¬ 
ever, if tap water is used, deposits will build 
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up inside the trough necessitating frequent 
cleaning and making distilled water a worth¬ 
while convenience. 

Modifications 

Although finless tubes such as the 4CN15A 
are mechanically ideal for amplifiers with 
“poor man’s” vapor phase cooling, almost 
ariy external artode tube with ceramic insula¬ 
tion can be used. Check the temperature ra¬ 
ting on the seals—if they are 250 • C or higher 
there should be no problems. Glass-to-metal 


SPEC' 250* 
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5 

* 

HJ 

< 

Ui 


DISSIPATION WATTS 



seals are generally rated at 150° C which is 
not far enough above the 100° C boiling 
point to be safe. 

A version of the 2C39 series, the 3CPN- 
10A5, has no cooling fins and can be easily 
used in this type of amplifier. Additionally, 
many of the 2C39A’s have their fins held on 
by a set screw and can be easily removed. 

Some additional ideas may be obtained 
from the 220 mhz amplifier described by 
K2UYH (July 1968 CQ). This amplifier used 
the 4CX250. 

...W2CLL 


SERVICE AND FRIENDLINESS 
To Radio Amateurs For 32 Years 

WE MUST BE DOING SOMETHING RIGHT. 

PHONE 
518-842 
8350 


B & W LPA-1 linear + power supply ■ $275.00 
Drake Hammarlund 

*R4A -$325.00 HQ-180 -1250.00 

*T4X $325.00 HQ-215 $479.00 

•AC4-MS4 - $90.00 



* Collins - To settle estate - Unused 32S3B + 516F-2 - $885.00 


Johnson 

•Valiant $119.00 
National 

NCX-500-$350.00 


Swan 

250 $275.00 
250, late, nuvistor 
front end - $325.00 
117XC $75.00 


Waters 

334 dummy load - $85.00 


SPECIALS 

Estes Ignition Shielding Kits 

6500F-6. Ford 57 68 all 6 s $20.00 
6500DR-6. GMC 63-68 all 6 s $20.00 
6500F8. Ford 57-68 all 8 s - $33.75 
•Equipment on consignment. No trades or discounts. 
Prices may be discounted 10% in lieu of trade. 
Just off Exit 27 on Thruway 

Distributors of all major lines 


n of amateur equipment. 




RADIO 

SUPPLY. 


INC. 


Its WEST MAIN, AMSTERDAM. N.Y. 12010 


NEW 51-51-5 

MULTIBAND DIPOLE ANTENNA 

For Amateurs 
— SWLs 

UTILITY 

REPLACES BALUNS 
REPLACES ALL WIRE 
EXCEPT COAX 
OPERATES 10 
THROUGH 80 
METERS 

IMPROVED RECEP¬ 
TION FOR SWLs 

SPECIFICATIONS 

MODEL 68A - 688 
AVERAGE SWR 1.7 to 
I or better. 
OVERALL LENGTH 
102 feet 

INCLUDES 30 feet 
leadin 

10-15-20-40-80 Meters WEIGHT 2% lbs. 

Model &8A—1000 Watts-2000 P.fe.P.34.50 

Model 68B—500 Watts-1000 P.E.P.26.50 

Model 86D—For Reception Only - .... 17,95 

Models 68A and 68B operate 10 through 80 meters with 
a typical dipole radiation pattern within the frequency 
range. A sealed center unit provides connection to 7-22 
copper antenna wire and 30 feet of heavy duty twin 
lead. Twin lead is equipped with a sealed coax fitting 
for connection to a random length of coax transmission 
line. May be used as a flat dipole or "inverted V". Not 
effected by wide changes in climatic conditions. 
Model 86D is for reception only and covers all short¬ 
wave and broadcast bands. Consists of 100 feet an¬ 
tenna wire, 30 feet twin lead plus 25 feet of coax for 
direct connection to receiver. 

MURCH ELECTRONICS 

FRANKLIN, MAINE 04634 
See your distributor or order direct. 
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Larry Jack, WA3AQS 
3 Barry Ave., Bay Ridge 
Annapolis, Md. 21403 


4 Thirty Two’er 


432: a band just itching for new opera¬ 
tors. Sooner or later, most VHF’ers want to 
try this frequency. But here they run into a 
problem; little, if any commercial equipment 
is available for 432. The operator must ei¬ 
ther convert surplus or build the entire sys¬ 
tem himself. Of course, the gear can be as 
simple or complex as the builder’s funds al¬ 
low, although most will agree, it’s better to 
start out with a simple station and work up. 

Here are two simple, easily constructed a- 
dapters for the Heathkit Two’er which will 
allow the budding 432’er a glimpse at the 
band. Granted, no DX records are going to 
be set by these little units, but solid contacts 
5 to 10 miles are possible with good antenna 
systems. An added feature is that they still 
remain useful around the shack as rf moni¬ 
tor, signal source, converter and so on, when 
more elaborate equipment is later added. 
Transmitting Converter 

From the dark recesses of a basement, an 
old, well-punched mini-box was recovered. 
Measuring 5x3x2 y h inches, it was decided 
one-half was to be used for the transmitting 



Fig. 1, Transmitting converter built in Mini¬ 
box. 



Fig. 2. Parti layout for converter. 


converter, saving the other for the receiver 
section. The parts were arranged about the 
chassis as in Fig. 2. Their placement is quite 
critical, so in duplicating the unit, follow the 
layout closely. Especially pay attention to 



Fig. 3- Schematic of converter. 
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the way the keys on the tube sockets face. 

For those who are just wetting their feet 
in UHF, (for whom the article is really inten¬ 
ded) at these frequencies, please remember 
that lead lengths just aren’t. Any stray in¬ 
ductance or capacitance at the UHF’s will 
cause unstable operation. That is, if the rig 
will function at all! 

Small isolation shields are soldered from 
the tube socket center pins to ground, in 
such a manner as to separate the plates from 
their grids. These shields are about one inch 
long by half an inch high. If your sockets 
have grounding rings, puddle lots of solder 
about its and the shield’s junction. Good, 
short connections are paramount. Lacking 
grounding rings, make the chassis connec¬ 
tions thru large lugs, fastened to the same 
screws that hold the sockets secure. 



Fig. 4. Detail of V2 socket. 


Capacitor Cc is two lengths of insulated 
wire, each one inch long. The first runs from 
the junction of Cl and LI, twisting two turns 
with the second wire, which comes from pin 
1 of V2. This forms the coupling capacitor 
from the tripler stage to the final amplifier 



Cn is also insulated hookup wire. Run¬ 
ning % inches from pin 1 of V2, over the iso¬ 
lation shield and close to pin 5, it becomes 
the neutralizing capacitor for the final. Its 
adjustment will be described later. 



When scrounging tube sockets for these u- 
nits, use only ceramic types. Bakelite and 
plastic ones just don’t work at these frequen¬ 
cies. 

The plate “coils” are hairpin loops of soft 
copper wire with small chokes connected at 



Fig. 5. Output load fortuning transmitting 
converter. 

points (a) for VI and (b) for V2, Fig. 7. The 
positioning of these chokes isn’t too critical, 
nor are their values. The chokes are made by 
winding five turns of bare hookup wire 
closely spaced, a quarter inch in diameter. 


Fig. 7. Details of coils. 

L4, which couples the final to the anten¬ 
na, is positioned within 1/8 of an inch from 
the cold end of L2, Fig. 6. 

Tuning Adjustments 

A source of 250vdc and 6.3 v needed for 
the unit, may be taken directly from the 
Two’er. By tapping the high voltage off the 
transmit side of the Two’ers TR switch, the 
transmit/receive function may be controlled 
from this switch. After checking solder 
joints for poor connections and shortening 
that last bit of extra lead, already very short, 
you’re set to try the rig out. 

While it is warming up, preset Cl to 25% 
mesh and C2 to 75% mesh. Insert a dummy 
load made from a #47 pilot bulb into the 
output connector (Fig. 5). Keying the Two’¬ 
er should cause the dummy load to light 
brightly. Peak Cl and C2 for maximum bril¬ 
liance. Moving L4 nearer or farther from L3 
may further increase power output. Check 
for neutralization by momentarily removing 
the crystal from the Two’er. The output 
should drop completely. If the dummy load 
continues to glow, move Cn to another posi- 
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tion near the plate lead until no output is 
obtained when the two meter drive is remov¬ 
ed. At full power, there should be .2 MA of 
grid current between R3 and ground. 

The transmitting unit is now complete 
and will deliver better than a watt of output 
power. I haven’t attempted to modulate ei¬ 
ther stage of this converter, relying solely on 
the modulated two meter signal for audio. 
The result is a weird form of AM (mostly 
downward modulating) but seems to be cop- 
iable on any receiver. For the purist, modu¬ 
lation can be taken from the Two’er but you 
have to modify the unit to get it. Something 
1 don’t want to do; not now anyway. 



Fig. 8. Receiving converter layout. 


Receiving Converter 

The receiver end is probably the simplest 
project you’re likely to build. A single mix¬ 
er diode when coupled with the sensitive 
Two’er makes a good UHF receiver. And, 
after all, that is all there is involved in the 
modern UHF television tuners, which seem 
to do a fair job. If later you wish to add a 
transistor preamp, the combination makes a 
very hot little rig. 

The second half of the mini-box is used 
for this converter’s chassis. A fruit juice can 
(Minute Maid, 6 oz. variety) is mounted in 
a convenient corner. This will be the mixer 
cavity. Three holes are punched 114 inches 



converter. 

from the bottom of the can (Fig. 7) and into 
two of these are mounted coax connectors 
for the antenna input and mixer output. 

A miniature variable capacitor is mounted 
on the upper lip of the can and soldered to 
LI. LI runs thru the center of the cavity. 
This capacitor will tune the mixer to reson¬ 
ance. The tip of a UHF diode (1N21,1N25) is 
soldered (watch the heat!) to the bottom of 
the can, close to LI. An easy way to attach 
this diode is first punch a hole thru the met¬ 
al, stick the tip thru the hole, then solder it 
from the outside. Another wire runs from 
the remaining side of the diode to the out¬ 
put connector (again watch the heat while 
soldering). 

If you feel lazy, a grid dip meter will do 
for the oscillator section of this converter. 



ACT.UAL SIZE 
(L2.L3) 


Fig. 10. Schematic of receiving converter. 

Parts List 

VI - 6AF4. 

LI - f\2 wire running thru center of can. 
L2 - 14” loop closely coupled to L3, hookup 
wire. 

L3 - 14” loop, copper strap. 

Cl - 1-14 uuf. 

C2 - 1-10 uuf per section. 
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However, for those who want a more per¬ 
manent set up, I’ve included an oscillator in 
the schematic. By adjusting C2, the receiver 
will cover a very wide range of frequencies. 
Aircraft, CB, television and radar all make 
the listening more interesting if you can’t 
find anyone on 432. 

Tuning 

But we’re primarily concerned with 432 
MHz, so to start off, first move the Twoer’s 
receive frequency down to about 130 MHz. 
This is because the regeneration from the 
Two’er at 144 sort of messes things up at 432 
(144x3-hmmm). 

A piece of wire three or four inches long 
stuck into J1 will serve as an antenna during 
tune up. Like the transmitter converter, 
power for this unit can be drawn from the 
Two’er. Set the converter’s oscillator near 
300 MHz. Now radiate some signal at 432; 
it can be from another two meter rig’s har¬ 
monic, a grid dip meter (if not already using 
it for your local oscillator), a signal genera¬ 
tor, etc. A signal should then be heard at 
the Two’er. Now peak Cl for maximum sig-< 



TWO'ER 


TWER •«-♦-0 ^o-•-» RECEIVER 

TRANSMITTER T I | RECEIVER 

TOADAPTER 250VDC TO ADAPTER 

TRANSMITTING CONVERTER RECEIVER CAVITY 

TWO ER T/R SWITCH 

Fig. 11. Interconnections of converters to 
Twoer. 

The system is now complete. All that re¬ 
mains is to connect the units up and begin 
operating. In order to put them on 432, 
you’ll first have to disconnect the capacitor 
C20 in the receiver section of the Two’er, 
from the T/R switch. Reconnect it directly 
to the cavity mixer. This is the only real mo¬ 
dification of the Two’er. Maybe you might 
want to by-pass this altogether by using a 
small relay to switch the Two’er from the 
transmitting converter to the receiving cavity. 

Separate antennas are utilized for trans¬ 
mitting and receiving. Here again, a suitable 
rf relay can be used if you want to simplify 
things. 

That’s all the installation. You’re now on 
4 Thirty Two. ...WA3AQS 


Incentive Licensing 



Brush up - Tone up - Shape up 
with AMECO Technical Books 
and code practice records. 

EASY TO UNDERSTAND BOOKS 


# 16-01 Advanced class license guide.50 

# 17-01 Extra class license guide.75 

Radio amateur theory course. Latest edition 

is ideal-tor brushing up. 

#102-01 (over 300 pages).3.95 


THE FASTEST AND SIMPLEST WAY 
TO INCREASE CODE SPEED ... 
AMECO CODE PRACTICE RECORDS 


(331/3 RPM) 

#104-33 Contains material to increase 

code speed from 13 wpm to 22 wpm.3.95 

# 106-33 19 to 24 wpm supplement 

to above .3.95 


AND FOR THOSE OF YOU 
WHO ARE A BIT RUSTY 

#103-33 Contains material for 8 to 18 wpm ....3.95 
#105-33 supplement to above.3.95 

AT LEADING 
HAM DISTRIBUTORS 



DIVISION OF AEROTRON, INC. 

P. O. BOX 6527 • RALEIGH N. C. 27608 
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George Shearer, K7TTA 
Rte. 1, Box 1013 
Buckley, Washington 98321 


CW Can Get Your Goat 


Dear avid and sometimes rabid readers of 
73. I am sure you recall my initial contact 
with Rotaciraverp which was so graphically 
described in a recent issue and how the goat 
ate the converter which made this contact 
possible. Also the dit dahs which began to 
emanate from the goat, possible due in part 
to having swallowed an 807. And, that I 
thought my friend Rota (for short) was 
trying to contact me through the goat, using 
dit dahs. Well, early one evening when the 
moon was low, I later refilled the jug, don’t 
drink myself but the goat sure got hooked 
after one 807, it seemed that the dit dahs 
were beginning to form strange sounding 
words. Suddenly I realized why he sounded 
like off-resonance SSB when he was talking 
to me. These people pronounce their words 
backwards so, naturally, talk backwards. I 
have the ability to reverse my mental facili¬ 
ties and did it without thinking. We have a 
name for people who do this but I don’t 
remember what it is. Other people talk in 
circles and they are called politicians. 

I began to copy the letters which spelled 
Moolb Alyak and suddenly I realized the 
score. Personally, I use that new product 
called Tint Scalp. Now I want to clarify 
something once and for all and that is that 
the following has no reference, insinuated or 
otherwise, to our dear sweet editor who has 
shown such a compassion for the trials and 
tribulations of the Little People. It is pure 
coincidence and nothing more that when 
this small bundle of femininity burst upon 
this earthly scene for the first time, kicking 
and squirming and squalling loudly, her 
parents named her Kayla and I doubt that 
they could have known she was to become a 
Ham. Nor do I make any inference to her 


having what is commonly called a big 
mouth. But it is odd that the reversal of the 
letters of her first name spells Alyak, pro¬ 
nounced All Yak which seems to be a by 
product of this means of communication 
whereby everyone becomes a faceless per¬ 
sonality who looks like a loud speaker. On 
the other hand, it does seem strange that she 
should become editor of 73 and that she 
would be the one to reveal Rotaciraverp to 
the electronic denizens of this planet called 
earth and that her name would be so closely 
linked with the stock in trade of this hobby. 
Could it be possible that Rota foresaw all 
this? The use of thought transmission gives 
him unlimited possibilities and I am glad 
that he is the benevolent type and he assured 
me that he had nothing to do with the birth 
of the “Great Society.” 

Rota flatly refused to give me the name 
of their planet or its spaceographic location. 
He said they had no desire to have someone 
with more of the taxpayers’ billions than 
common sense making their outerspace a 
rocket wrecking yard. He doesn’t blame 
people for wanting to escape the mess they 
have made on this planet but as he said, 
“Why mess up another one?” He did tell me 
which way to point the goat’s horns for the 
best reception but made me swear an oath 
stronger than a politician’s promises before 
election that I wouldn’t reveal it. 

The atmosphere on their planet is made 
up of a blend of electrons from conductors 
and non-conductors with a dash from semi¬ 
conductors thrown in. Thus, when they 
breathe, they get a mild tingle rather than a 
severe shock and in comparison to our 
polluted atmosphere is pleasant indeed. At 
one time they all got on an electronic drunk 
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due to a malfunction of the blending 
machine which fortunately righted itself: but 
if you have never had an electronic hang¬ 
over, you don’t know what a hangover is. 
The liquid they drink is beyond description 
in that it is akin to voltage as we know it. 
After the planetary binge, some of the 
residents with a tendency toward alcoholism 
started deep breathing exercises and drinking 
heavily of their liquid in an effort to 
recapture the feeling of intoxication but it 
didn’t work so they said, “Watts the use,” 
and gave the idea up. Speaking of watts, 
they have no need to eat anything because 
by breathing and drinking they have all the 
PEP they need. 

Before marriage, the males and females 
are, atomically, in an ionic condition. The 
males have an excess of electrons, the 
females are short a few and 1 didn’t say 
marbles. When an ioness sees an ion with a 
magnetic personality who attracts her, she 
exerts a great deal of perveance and tries to 
bypass his capacity to resistor. However, as 
usually is the case, his dielectric breaks down 
which, in turn, short circuits the impedance 
he has generated and he cannot choke his 
reactance towards being resonant through 
mutual inductance. The marriage ceremony 
is simple in that they step into a converter, a 
heterodyning process takes place and they 
become atomically balanced. Being in a 
balanced condition, their toroid hysterisis 
for each other collapses and they phase life 
with a minimum of harmonic distortion. 

The men enjoy fission and sometimes 
catch a gamma ray if they beta hook 
properly. Fish or no fish, they love to watch 
the oscillations on the newclear pool. Or 
they will go down to the village square and 
try to talk the squares into cutting off their 
beards and long hair and taking a bath. If 
they desire children, they have a com¬ 
puterized propagation machine which de¬ 
livers children according to the frequency 
allocation. Once and only once, the com¬ 
puter delivered an atomically balanced baby 
and later they named it “Millie Henry.” If 
the men get mad at their wives they call 
them meghertz and if you have been married 
as long as 1 have, you know how painful that 
can be at times. On other occasions they tell 
them to shut their ion traps and neutralize 
the feedback but, being females, this doesn’t 
seem to phase them because they are deter¬ 
mined to have the final output probably due 
to their natural excitation. 

The barbers are called trimmers and some 


people think their clippers should be applied 
to their modulators. Although thc\ seem 
crude, they have counterpoise and hioadcasl 
audio which contains some bias and needs 
filtering. Some people wear pigtails and this 
shunts business away from their station. A 
barber named I’ico Farad got over charged 
about this and degenerated to the point 
where he couldn't sine his log. 

Molly C'ule married Mike Kofone who 
was quite an emitter. Mike was a collector of 
germaniums which bothered Molly's sineus 
because of the field effect anil she had to 
give him the gale, lie tried to tell her that it 
was caused by negative bias but she was 
positive and told him to take his silly con 
somewhere else because he no longer got to 
first base with her. Mike did a flip flop and 
started practicing Vagi and was right in his 
element until he choked on a balun while 
trying to make a match with Sue I’erhet. 
They tried artificial reactivation but got no 
reactance so poor Mike went to ground. 

Just as things were feeding interesting, 
trouble developed: the moon got low and 
the goat was high and started to hiccup. 
Now 1 have copied ( W signals which 
sounded like a chipmunk burping under 
water and others which sounded like some¬ 
one keying the power line. Or the catch-me- 
if-you-can boys who drift up and down like 
a yo yo. And then we have the high speed 
boys who send part of a word about 17 
mistake symbols of their own choosing and 
finally get the other two letters for a grand 
finale. All this is bad enough but you try 
copying a goat with the hiccups. Here a dit. 
there a hie. There a dah, here a hie. I gave up 
on the copy and as I was leaving, the goat 
was weaving and heaving and the moral of 
this story is, “If you are a goat on the 
receiving end of Ham radio, don’t get moon 
struck with CW (Corn Whiskey) and make a 
pig of yourself.” 

. .. K7TTA 

Ed. Note: My secret is out! K7TTA has revealed 
to the readers that I am "out of this World." 
Actually, I was born at the age of 7, and for any¬ 
one to call me a "small bundle of femininity" is 
ridiculous, as anyone who has met me will attest. 

I am a large bundle of femininity. My Father, 
who's name is Llib, is 6’ 4" tall, and my Mother, 
Neelhtak, is 4' 11". The probability of these two 
people ever having children is remote, so it was 
fortunate that I arrived by mail. I followed a 
brother by 3 years. They were pleased with him, 
so put in another order. They have never quite re¬ 
covered from the shock, and now live in retirement 
in a small town in Ohio, where they are trying to 
forget the whole unpleasant incident. . .Kayla 
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Bob Eshleman, W4QCW 
3716 Drakeshire Rd. 
Richmond, Va. 23234 


Rio de Oro 



In the past ten years, peaceful Rio de Oro 
lias become the rarest African country on the 
dxcc countries list. This is ironic since most 
of the rest of the continent has been politi¬ 
cally disturbed during this same period. From 
1050 until late 1966, there was a complete 
absence of amateur activity from Rio de Oro. 

In September of 1966 the long silence was 
broken by Justo Perez, EA9KJ. It is strange 
that not a single dx publication carried news 
of this dxciting event. About eight weeks 
later. Justo was discovered by Eva, PY2PE, 
and the dx grapevines began to hum. Un¬ 
fortunately, Justo spoke no English, could 
not copy SSB signals, and worked only on 15 
meter AM. DX’ers are a plucky lot, though, 
and 15-meter beams began to sprout all across 
the country. With Eva's encouragement, 
Justo agreed to attempt to work some of the 
W/K gang. In mid-December, W3DJZ and a 
few others broke the ice with AM qso’s, but 
the odds of making a qso for an East Coast 
station were formidable and for a West Coast 
station impossible. The biggest single pro¬ 
blem confronting the North American dx’ers 
was that Justo's signal was always extremely 
weak. 

Most of the Richmond dx gang needed Rio 
de Oro, and our six meter net was buzzing 
with ideas on how to improve our chances of 
making a qso. Frank, WA4HTR. offered to 
donate a used TA33 Jr. beam if we could 
raise enough money to air freight it to Justo. 
In the meantime, PY2PE and EA8CI made 
all the necessary arrangements with Justo. 
Since a twelve-foot package will not go 
aboard a DC-3, it was necessary for Manuel, 
EA8C1, to pick up the beam in Las Palmas 
and sea freight it the last 300 miles. When 
the beam arrived in March, I had no idea that 
this event would have such a bearing on my 
already planned European vacation. Shortly 
after the beam reached its destination, I 
learned that Jack. HB9TL, was sending or.e of 
his famous 20-meter transceivers to Justo. 
Jack's little rigs are similar to a Swan 1 20 
except that they cover 14.000 to 14,320 and 





Fig. 1. Justo in his shack. Gear L. to R. is: 
HB9TL transceiver, Geloso transmitter, S-40 
receiver and voltage regulator. 


the transmitter portion can be crystal control¬ 
led for split frequency operation. 

In early April the first two way SSB qso’s 
with Rio de Oro took place. Unfortunately, 
the large number of expected qso’s did hot 
materialize. With Justo making an average of 
two or three contacts per day with the USA 
it was obvious that in the remaining year of 
operation only a small percentage of the sta¬ 
tions needing EA9EJ Would make a qso. La¬ 
ter I learned why most amateurs in Justo’s 
circumstances would probably have made far 
fewer contacts, especially with English speak¬ 
ing stations. 

As a result of qso’s between Justo, Eva, 
and myself, we worked out a plan to break 
my European vacation for several days and 
fly down to visit Justo. The success or fail¬ 
ure of the plan depended on whether I could 
obtain a visa to visit Villa Cisneros. Gus 
Browning, the Colvins, and others told me 
that it was impossible, but I had one thing 
going for me which they didn’t -inside help. 
With six weeks left before our departure date 
for Europe, I applied for a visa. I was told 
that my application would either be granted 
or denied within three weeks. Five weeks la¬ 
ter, when there was no word from Madrid, the 
whole idea was scrapped. Just five days be¬ 
fore our scheduled departure for London, a 
WA3 called me on the telephone and told me 
to come on 15 meters immediately as Eva 
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had urgent traffic for me. Eva had just spoken 
with Justo and he had informed her that an 
authorization for me to visit Rio de Oro was 
waiting for me in Las Palmas! Justo had in¬ 
terceded on my behalf with the governor of 
the Sahara, and the governor had telegraphed 
the permission to Las Palmas. I immediately 
Wrote to Justo and asked him to send a con¬ 
firming letter to Amsterdam before July 29 
if everything was still go. This seetned safer 
than flying from France to the Canary Islands 
merely on the strength of one relayed radio 
message. 

On July 19, my xyl, Rosie, and I flew from 
New York to London. Space does not permit 
me to relate what a wonderful group the G 
gang and their ladies are, but I must mention 
just one example. George, G3LNS, and his 
fiancee, Sylvia, took us for an all-day excur¬ 
sion through the English countryside, where 
we visited such interesting places as Salisbury 
cathedral, Stonehenge, Stratford-on-Avon, 
and many others. When we arrived in Am¬ 
sterdam on July 25th, the confirming letter 
from Justo was waiting for me. Justo told 
me to give up the idea of bringing a generator 
along. I interpreted this to mean that the 
long-promised 24-hour electric power service 
for Villa Cisneros was now in effect. Eleven 
days later I would have given my OK7HZ/ZA 
qsl for the little generator George offered me 
while we were in Birmingham, but that’s get¬ 
ting ahead of my story. 

To carry out the dx’pedition successfully 
and still not foul up the rest of our trip, I 
needed bookings on five different flights. A 
single miss would leave things in a terrible 
mess. My travel agent in Amsterdam put all 
five flights “on request” but was unable to 
confirm a single one before we had to leave 
for Paris. Our plans called for me to leave 
Rosie on August 4th and fly from Bordeaux 
to Las Palmas. On Saturday, the 5th, I would 
pick up my visa and catch one of the tri¬ 
weekly flights to Villa Cisneros. Flying by 
way of Las Palmas and Madrid, I was to meet 
Rosie in Barcelona on the 9th. Meanwhile, 
Rosie and two friends would drive from Bor¬ 
deaux via Andorra to Barcelona. When we 
reached Paris on July 31st, I was able to con¬ 
firm the Bordeaux-Las Palmas flight with Air 
France. As for the four remaining flights with 
Iberia I would just have to hope for the best. 

Early Saturday morning I went by the 
Sahara Administration Office in Las Palmas 
to pick up the promised visa. With a little 
luck, I should have the visa and airline tickets 
within an hour which would leave me the rest 
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of the day to see the island. The visa was is¬ 
sued within twenty minutes, but then my 
luck began to run out. I was told to go to the 
post office and buy a 3 pesata stamp for the 
visa. Then I was to take the visa to the Las 
Palmas police for their validation. I wasted 
30 minutes looking for the post office and 
finally wound up buying a stamp at a news 
stand. Since the Las Palmas police station 
was on the opposite side of town, I caught a 
taxi to save time. Ten minutes and six pesa- 
tas later the visa was duly validated by the po¬ 
lice. Rio de Oro seemed a lot nearer now. 

With just such pleasant thoughts in mind, 
I took the first long hard look at this magic 
carpet which had eluded so many dx’pedi- 
tioners before me. To my horror, my eyes 
fell on the phrase, “Y con una duration de 
48 horas. ” The return flight from Villa Cis¬ 
neros to Las Palmas was not until Tuesday 
evening, 72 hours later. I walked back into 
the police station and attempted to explain 
this to them. The officer just shrugged his 
shoulders and said it wasn’t of any concern 
to him. The Sahara Administration officials 
didn’t seem inclined to issue a new visa al¬ 
though they did find a second telegram in 
their files authorizing a 72-hour stay. 

I taxied back across town for the third 
time to the Iberian Airlines office. Unfor¬ 
tunately, the Iberian representative refused 
to sell me tickets on the basis that I could 
not possibly return before the visa expired. 
I explained to her that I had already made a 
second trip to both offices about this and 
everyone said that the present visa was satis¬ 
factory. “Oh, yes, but when you get out to 
the airport (20 miles from town) this evening 
the airport police won’t let you board the 



Fig. 2. Justo and son in front of his house. 
Quad is for TV reception from Las Palmas. 
TV I was a probleml Note how the wind 
blows the TA33 Jr. elements. 


plane.” At this point, I practically got down 
on my knees and begged the little girl to 
phone the airport police, explain the situa¬ 
tion to them, and find out if they would let 
me board the plane. An hour later, she came 
back smiling. Yes, I could go, but she 
couldn’t promise what would happen to me 
when I was ready to return. Since I was going 
as a guest of Teniente Coronel Perez, second 
highest ranking officer in the Sahara, I deci¬ 
ded to take that risk. By this time, it was too 
late for a tour of the island, but at least I 
could relax for a change. • 

The little T-47 took off promptly at 
7:00 p.m., and 90 minutes later I could see 
dim lights of a small village. The runway was 
outlined with a row of smudge pots, but this 
seemed to be adequate for a safe landing. 
Just as I reached the fence a tall man stepped 
forward and said, “Bob!” It was Justo, ac¬ 
companied by an English-speaking military 
chaplin, Father Eusebio Espinosa. Justo said 
a few words to the police, and I was informed 
that 1 could stay in Villa Cisneros as long as I 
liked. 

At 21:39 GMT, I logged W2FXA for the 
first qso. I had expected to work 100 stations 
per hour easily, but when the first twenty 
minutes produced only four qso’s, I began 
to realize that something was wrong with my 
signal. The transceiver seemed to be working 
satisfactorily so the trouble had to be in the 
antenna. To make matters worse, Justo in¬ 
formed me that the power was off daily from 
about 00:50 GMT until 07:00 GMT and that 
from 07:00 until 19:00 the regulation was so 
poor that operation was impossible. As the 
evening wore on, conditions gradually im¬ 
proved and by 00:45, when I went qrt for 
the night, my qso rate was up to one per 
minute. I made a dash for the officers’ bar- 
ricks, and, just as I finished undressing, the 
lights went out abruptly. From my second 
story window, I could see most of the village, 
and to my surprise there were a few electric 



Fig. 3. The Villa Cisneros skyline. 
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Fig, 4. Justo's legionaires drilling on a Sun¬ 
day morning. 


lights still burning. If I could just figure out 
a way to get some of that power! 

In the morning. Father Eusebio and Pvt. 
Allen Marcos, an English speaking legion¬ 
naire. whom Justo provided as a valet, 
took me sightseeing through the village. I 
was pleasantly surprised to learn that I could 
take pictures of anything I wished. Roughly, 
half of the population is Arab with a few of 
their darker-skinned former slaves and the 
other half mainly Spanish military personnel 
with their dependents. After lunch. Justo de¬ 
cided we should try 20 meters as the power 
regulation seemed better than usual. 

The first thing I heard was friend George, 
G3LNS, calling CQ AFRICA right on our 
crystal frequency. It was a pleasure to repay 
some of George's kindness by giving him a 
new country the easy way. The next hour’s 
operation produced only a dozen contacts, so 
I decided to see what could be done about 
the antenna. An ohm meter revealed that 
there was 10,000 ohms resistance across the 
feedline when it was disconnected from the 
transceiver. Since the TA33 Jr. has a split 
driven element, this had to mean trouble in 
the line or its connectors. I traced the line 
to a DPDT ac-type knife switch. From the 
switch it ran up to the wall where it was 
spliced to the main cable from the beam with 
two wood screws. With Justo’s permission. I 
decided to run the line directly to the trans¬ 
ceiver As I disassembled the line. I discovered 
that the braid of the RG8U wasn’t soldered 
to the l’E-25'E The center conductor was 
soldered, however, and Justo’s soldering iron 
was still cold A soldier was dispatched to 
find another iron. An hour later, he returned 
with a mighty fifty watt job. In the mean¬ 
time. I had prepared the end of the coax to 
receive the salvaged PI-25T Unfortunately, 
the braid was so corroded that I couldn't 
clean it adequately to make a good solder 
ioint. especially with a fifty watt iron. With 
the toh completed, the line still read 10.000 
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ohms across the end so apparently the trouble 
was in the line itself. I asked Justo through 
my interpreter if I could replace the feedline 
With the new coax which we sent with the 
beam. No, it was impossible to reach the 
beam without taking it down and with the 
high winds he didn't think it should be taken 
down. 

Since there was no possibility of improv¬ 
ing the antenna. I began to explore the idea of 
some source of power from 01 to 07 GMT. 
Every lead drew a blank. There just simply 
wasn't any way that I could get the trans¬ 
ceiver. an antenna, and a power source all to¬ 
gether for those hours of optimum propaga¬ 
tion to the States. 

Since 1956, no W6 or W7 stations had 
t|So'd Rio de Oro and at this point, it was 
beginning to look as though there might not 
be any qso’s in the next eleven years either. 
Then at 00:39 GMT, with a scant eleven 
minutes of power left, Allen, K6YRA, broke 
through for the first west coast qso. With 
numerous repeats, I managed to get five Cal¬ 
ifornians in the log before the shack was 
plunged into darkness. The next morning, as 
1 was having coffee in the mess hall, Justo 
came bursting through the door and excitedly 
announced that he had worked two W6’s. 
Obviously, my planned trip into the desert 
With the Spanish army would have to be given 
up* In the next hour, I logged 74 stations of 
which 61 were sixes. The 07-09 opening was 
a bonus I hadn’t expected, and luckily the 
power regulation held out just long epough. 

A second unexpected bonus materialized 
from what was supposed to have been a joke. 
Since Justo does not work CW, Eva had sug¬ 
gested I take him a gift of a hand key as a 
gag. With my SSB results not up to expecta¬ 
tions. I decided to try CW. In order to work 
C'W, I had to hold the mike in my left hand 
since the PTT button was the only transmit 
switch the little transceiver had. With a mike 
in one hand and a straight key in the other, I 
managed around 250 CW qso’s in five hours 
Operating time. With a little advance notice, 
the number would have been much higher. 

On the last afternoon of my visit to Rio 
de Oro all of the native musicians and dancers 
\yere assembled to put on a show for me. 
The stars of the show turned out to be two 
eleven year old female dancers. It was diffi¬ 
cult for me to believe that these two little 
girls were already married. As the show pro- 
gfessed, we all sat around with our legs cros¬ 
sed drinking syrupy Arab tea and eating 
spiced camel meat off of metal skewers. 



Fig. 5. The eleven year old dancing girls at 

farewell party. 

This was a grand climax to a wonderful three 
days in Villa Cisneros and it made me wonder 
why any dx’peditioners would want to spend 
their time on some barren uninhabited rocks 
in the middle of the ocean which have absol¬ 
utely no cultural value. After the show, I 
went back to the shack for one final operating 
session. At 20:28 GMT on August 8th, I pul¬ 
led the switch after a final qso with 12LAG. 
Twenty hours later, I was getting a big wel¬ 
come back kiss from Rosie at Barcelona. 

A check of the logs showed that in twenty- 
two hours operation a total of 801 qso’s were 
made with all US call areas and all continents. 
Although I I percent of the contacts were 
with the sixes only two sevens, K7GCM and 
K.7ABV, were worked. VK4YP was the only 
Oceania station worked, although others were 
heard and called. Contrary to the claims of 
one of the better known dx’peditioners that 
most of the “big gun” W/K dx'ers are lids, I 
found the exact opposite to be the case. Both 
the big guns and small fry behaved extremely 
well. When I asked for particular call areas, 
everyone who copied my request cooperated, 
and I rarely had difficulty copying reports 
being given to me. 

For those who still haven’t worked Justo 
or myself, I suggest learning a little Spanish. 
If you will just learn your call letters and his 
call letters in Spanish, your chances of making 
a qso will improve 100 percent. If you could 
not speak Spanish, as Justo cannot speak 
English, can you imagine how difficult it 
would be to identify a single station out of 
twenty South Americans calling you in Span¬ 
ish on the same frequency? My advice is do 
your homework, monitor 14,115 and 14.125 
and hope for the best. 

...W4QCW 
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THE STELLAR - CASE STATION IS NOW A REALITY 

THE ANSWER TO THE TRAVELING HAMS NEEDS 

Aii internationally-known DXY-r, Mr. Gus Browning, W4BPD, is planning to leave on a new 
I ).Y prclilinii during the month of February, 1969. He is taking with him two specially designed 
Sti llar-C.'ase stations. These stations will be contained in two custom cases, containing a Galaxy 
V transceiver lor 80-10 meters, power supplies, remote Y.F.O.’s, a specially-built Galaxy 160 
ini ter transceiver, spare parts kits, microphone, keys, log books, tools, meter, and so on. 

Naturally, one case size will not meet all requirements, so Stellar has arranged to utilize 
several different sized cases, in order to best meet the customer’s requirements. 

A special case will be custom fitted to the customer’s requirements, whatever they may be. 
These cases are extra-heavy-duty fibreglass, bound with aluminum. The fibreglass is, in most 
instances, over Vs" thick. A traveling ham station, which weighs between 35 and 75 pounds, 
is quite heavy, and requires extra protection. The interior of the Stellar-Case is lined with 
poly-urethane foam to prevent the equipment from moving within the case. 

For a quotation on your Stellar-Case, please submit the following information: 

Make and model of equipment to be installed 
Dimensions of any home brew' units 
List of all accessories 

Whether you wish all to be in one case, or in two cases 
Stellar Industries also maintains an extensive inventory of all major lines of amateur equip¬ 
ment, and consequently can supply these Stellar-Cases complete with all-new equipment in¬ 
stalled. Write us for a quick reply quotation. 



stellar! ndustries 

DIV. OF STCUAR I. lac. 

SALES AND SERVICE 


10 GRAHAM ROAD WEST 
ITHACA, N Y. 14850 
TELEPHONE: AREA CODE 607 273-9333 


METER DE-PEGGING CIRCUIT 

Does your S-meter peg when you switch 
from operate to standby? We had that prob¬ 
lem with our Heath SB-301 (a really fine rec¬ 
eiver, by the way) and it was annoying 
enough to be worth fixing. 

All it takes is a 2N404 transistor and a 
33 to 100K resistor. Install the transistor 
across the S-meter with the emitter to the + 
side and the collector to the — side of the 
transistor, saturating it and thus just about 
shorting it out. 

OFF-ST8Y-OPER-CAL S-METER REAR VIEW 

SWITCH REAR VIEW 



Let the receiver warm up on STBY until 
the filaments are warm and the mute voltage 
is available for the meter protection. 

This should be helpful for any piece of 
equipment that has this problem. 

Michael Tenore, WB2LCW 
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Designed specifically 
for the Radio Amateur 

• 60, 70, and 80 Foot Tiltover Towers 

• No guys—AH Models Self Supporting 

• All Welded Construction Using 55,000 
PSI Heavy Wall Steel Tubing 

• The Dura Tower Will Support Any 
Quad or Tri Band Beam ana SURVIVE 
An 85 MPH Wind 

• Erection Aids Will be Loaned Free 
of Charge 

• Financing Now Available 

For More Information on fhls low cost, 
high qualify tower write 

DURA TOWER SALES 

Box 322, Angola, Indiana 46703 
Phone 219 665-2901 Eves Only 
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Neil Johnson, W20LU 
74 Pine Tree Lane 
Tappan, New York 1 0983 


Trouble Shoot Your 
Antenna from Indoors 


W ould you like to shoot trouble on your 
TV or short-wave antenna without going out¬ 
doors? It can be done, without the need for 
any complex instruments. The cost? Just a 
few cents. Here’s how it’s done. Assuming 
your antenna feeds into a transmission line 
of the 300-ohm type—this applies to most in- 
stallations-the trouble shooting setup be¬ 
comes simplicity itself: two carbon resistors, 
plus an ordinary ohmmeter (Fig. 1). 

Two composition resistors, of values ap¬ 
proximating 100K ohms each, are connected 
in series. This combination is then connected 
to the '“top” end of the twin lead, where it 
joins to the antenna proper. Now...the twin 
lead is disconnected from the equipment 
which it feeds, such as TV receiver or short¬ 
wave apparatus. The normal reading for a 
“folded-dipole” type antenna installation will 
be in the order of a few ohms, possibly as 
high as 5 or 10 ohms at most. Should a break 
occur in the antenna or “flat-top” portion, 
the ohmmeter will read in the neighborhood 
of 200,000 ohms. On the other hand, if the 
meter readings should be extremely high, it 
is safe to assume that the twin lead coming 
down from the antenna has a break in it 
somewhere. Through this simple process of 
elimination, the experimenter quickly pin¬ 
points the area of trouble. This reduces the 
total time needed for diagnosis and repair. It 
will also eliminate, or reduce, the need to 
climb over hazardous rooftops, thus cutting 
down on a few bruises, or possibly broken 
bones. 

This scheme, using resistors, is not confin- 

IOOK IOOK 



#1 Possibility: Ohmmeter reads "low ohms," 
5-10 ohms maximum. System OK. 

#2 Possibility: Ohmmeter reads 200K ohms, 
folded dipole section of system disconnected 
from feedline; or, folded dipole "open." 
#3 Possibility: Ohmmeter reads much high¬ 
er than 200K ohms, the feediine has an 
"open circuit" before it joins the antenna 
section. 


ed to antennas of' the folded-dipole type. 
Many short-wave and TV antennas have a 
single conductor for the flat-top, such as a 
copper wire or an aluminum rod or tube. 
Breakage in the antenna proper is thus easily 
spotted. But twin-lead breakage, concealed 
inside a plastic overlay, cannot be detected 
without a minute and close-up inspection. 
Rather than needlessly risk a broken arm or 
leg, why not put two ten cent resistors to 
work? (Fig. 2). 

In the case of “intermittents,” one of the 
hardest of all radio troubles to spot, some¬ 
times the fault may be determined by placing 
the ohmmeter terminals across the lower end 
of the down-lead, while at the same time keep¬ 
ing a sharp eye on the ohmmeter and simul¬ 
taneously shaking the twin lead. The few 
check-points in this elementary “system” are 
not a 100% cure-all, but each only takes a 
few minutes’ time; and in the majority of 
cases, diagnosis can be completed while the 
experimenter stands on “terra firma.” Half 
watt resistors will suffice for all receiving 
set-ups, and 1 watt resistors will work out fine 
for all low-power amateur applications, both 
receiving and transmitting. Two watt resis¬ 
tors should be used for high-powered “ham” 
applications. In any case, very little power 
loss takes place through the resistors, since 
their total of 200,000 ohms is approximately 
3,000 times the nominal impedance of a re¬ 
sonant dipole, or 70 ohms. The reason for 
using two resistors in series is mechanical, 
rather than electrical. Located as they are 
shown in the diagram, there is no physical 
strain on the resistors, and no chance for 
them to “open up.” To avoid any chance of 
trouble, clean all connections thoroughly, and 
then solder them. 

In addition to connecting the resistors to 
the antenna, trouble can be avoided by using 
twin-lead that is made with copperweld steel. 
The cost is no more, and it is far stronger 
than ordinary twin-lead, which is made with 
copper. Several manufacturers produce this 
“long life” variety of twin-lead. Belden offers 
these under several designations, such as type 
8285 Permohm, type 8275 Celluline,and type 
8230 Weldohm. Of these three, the last men¬ 
tioned is least expensive. Amphenol makes 
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LETDOWrKEYHELPSOLVE YOUR'ANTENNA 
SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C. 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level !o 1 KW use. 
The unit illustrated is equipped with a special high isolation connector ("G” type) at the normally closed or re¬ 
ceive position. This "G” connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, M, TNC,, C or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 



ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sales representative, or write direct to the factory. 


2260 INDUSTRIAL LANE • BROOMFIELD. COLORADO S0020 
TELEPHONE AREA CODE 303/466-7303 • P.O.BOX 348 



#1 Possibility: Ohmmeter reads approxima¬ 
tely 200K ohms. System is OK. 

#2 Possibility: Ohmmeter reads very high, 
in megohms. Twin lead is "open." 

a similar flat line, “Steelcore,” number 214- 
559. A somewhat more expensive line by 
Amphenol is their number 214-022, which 
has two number 16 conductors and is suit¬ 
able for transmitting amateurs. Other makers 
offer copperweld twin-lead under such names 
as “lifeline.” If doubt should exist as to the 
wire’s having a steel center or core, a small 
magnet will give an indication of the wire’s 
being copperweld. If you have been having 
trouble with ordinary twin-lead breaking fre¬ 
quently, why not give one of these copper¬ 
weld lines a trial? You will be impressed by 
their relatively greater durability. Through 
the utilization of long-life twin-lead, plus the 
resistor scheme, it should not be necessary 
to make that dangerous trip to the roof so 
often. ...W20LU 


MORE RANGE... 
with NO NOISE 



JULY 1969 


45 





A Six-Meter 


G. William Reynolds, K2ZEL 
32 Perry Avenue 
Latham. New York 12110 


IC Converter 


This converter is one module of a solid 
state mobile receiver and transmitter de¬ 
signed, constructed and tested by the author. 
The advent of solid state devices make it pos¬ 
sible to design highly stable receivers and 
transmitters which will operate directly from 
the car battery. The modular system was sel¬ 
ected to insure adequate shielding between 
sections of the receiver and the transmitter 
and to facilitate changes in the system at a 
flit lire date if desired. 

The converter is constructed of two "ICs" 
and associated components. The one is an rf 
amplifier of 30 db gain and the second is a 
crystal oscillator, mixer, amplifier stage of 
40 db gain. Evaluating insertion losses, the 
overall gain of the converter is 55 db. The 
factors considered when selecting the parti¬ 
cular "1C” used were cost, availability and 
suitability. The Fairchild 703 operates as a 
differential amplifier of 20 to 30 db gain at 
frequencies up to 200 mhz and is inexpen¬ 
sive and readily available. The RC’A CA-3028 
is more expensive and can be used as an rf dif¬ 
ferential amplifier with nearly the same gain 
figure, but its advantage in this converter is 
that it can be used as a mixer, local (crystal 
or tuned circuit controlled) oscillator and 
amplifier of 40 db gain. The circuit employs 
a third overtone crystal in the series resonant 
feed back position of the oscillator circuit. 

The shield placed across 1C is necessary 
to prevent inductive feedback and self-oscil¬ 
lation of this "IC." The tuned circuit L1C1 
is provided to match the antenna input to the 
converter and link coupled through a shield 
to reduce cross-talk and birdies being fed 
through the converter to the tunable// mod¬ 
ule tor receiver). 

Construction 

Construction was made on a vector board 
using vector board clips as mounting termin¬ 
als. This form of construction permits sub¬ 
stitution of electrically similar components 


without detriment to the circuit configura¬ 
tion. The vector board was cut to fit the 
standard 5"x21'4"x2 l A” minibox and mounted 
with 5/8" nylon (plastic) standoff insulators. 
The metallic shields were made of sheet cop¬ 
per and soldered to supporting vector board 
clips. All resistors used are % watt dissipa¬ 
tion and the capacitors are either disc ceram¬ 
ic or mylar printed circuit type. The jacks 
for coupling the converter to the antenna and 
to the tunable if module (or receiver) are 
standard BNC jacks. Coil forms are '/f' ny~ 


Ion rod. Component 
Fig. 1. 

Alignment Procedure 

layout is shown in 

After completing construction use a grid 
dip meter or tunnel dipper to adjust the fre¬ 
quency of the LC combinations to the ap¬ 
propriate frequencies per chart. 

Tuned Circuit 

Frequency 

LI Cl 

50 mhz 

L4C2 

50 mhz 

L5C3 

50 mhz 

L6C4 

Xtal Frequency 

L7C5 

IF out. 


The ij output will be the difference be¬ 
tween the crystal frequency and the 50 mhz. 

Connect the converter to a receiver set 
and apply power to the converter. Using the 
grid dip oscillator in the wavemeter condition 
adjust C4 for maximum rf Signal when the 
dipper is near L6. 

Next apply a 50 mhz modulated signal 



---« 5/0'- 

Fig. 1. Component layout. 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 



■ 6 THRU 160 METERS ■ FEEDS 2nd RECEIVER 

Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. 

■ A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mutmg lf ' AMECO 

DIVISION OF AEROTRON, INC. > P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 



Li 6 T %" 
lJ, 2T 'A" 
1-3 2T V4" 
6 T %,** 
6 T V*" 
5 Xap 2T 
L g 6 T 'A" 
Tap 2T 


dia. closewound 

dia. 

dia. 

dia. 

dia. 

dia. 


Fig. 2. 

Ly 30T J4" dia. 
Cg 3T V& dia. 

C, 50 pf 
C 2 50 pf 
C 3 50 pf 
50 pf 
C 5 100 pf 


Y 1 = Xtal 43.5 mhz for 6.5 ic.5 mhz if 


R - 'A watts 
C = 50 vdc 

C1-4 = 7-45 pf trimmers 


from a signal generator to pin 2 of IC2 and 
adjust the receiver for the signal at the //out¬ 
put. Adjust C5 for maximum output. Dis¬ 
connect the signal generator and apply signal 
to Ji and adjust first C3, then C2, and then 
Cl for maximum signal output. Repeat ad¬ 


justments C5, C3, C2, Cl with the generator 
at antenna input (Jl) because of slight inter¬ 
action between adjustments. Remove the 
signal generator ahd connect the antenna. 
Happy listening to six meters. 

. K2Z1 L 
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George A Wilson. Jr.. WIOLP 
318 Fisher Street 
Walpole, Massachusetts 


Radio Control 
Revisited 


With no apology to Aldous Huxley,* the 
title of this article describes my intention 
and purpose quite adequately.. This article 
will up-date an article published in the Sep¬ 
tember. 1963, issue of QST and. as in the 
case of "Brave New World Revisited,” we 
must report changes that have materialized 
seemingly before their time. 

The previous article covered the basics of 
radio control (rc) and defined a number of 
terms which have been specially applied in 
the literature on rc. It is suggested that the 
reader review the previous article if he is not 
familiar with the subject. Although many 
amateurs have contributed in large measure 
to the development of the rc hobby, the main 
body of enthusiasts has sprung from the ranks 
of the model aircraft builders. With this 
background it is easy to understand why the 
terminology tends toward the aeronautical 
vernacular. “Glitches" in the electronics are 
recognized as the cause of crashes but the 
"Red Baron” is a more likely cause of any 
spectacular "clobber.” 

High Lights of Recent Developments 

The changes that have occurred are most 
noticeable in the electronics and the basic 
controlling elements, i.e., the control systems 
and the devices that drive the control sur¬ 
faces. Radio control airplanes have not 
changed greatly except to become more func¬ 
tional. Typically, strip ailerons attached to 
the trailing edges of the wings which have 
almost entirely replaced the scale-like ailerons 
previously used. A number of new building 
techniques such as "foam wings” are preva¬ 
lent. The particular technique involves the 

1. In the 1920’s Aldous Huxley wrote a science 
fiction novel entitled Brave New World. It dealt 
\s ith a situation in the year 2.000. some 80 years in 
the future. In 1963. less than 40 years later. Hux¬ 
ley wrote a sequel. Brave New World Revisited, 
which pointed out how many of the things he des¬ 
cribed as existing in 2.000 actually existed in 1960. 



W1QON, Eleanor Wilson, poses with W1- 
OLP's latest RC model called the "Seappren- 
tice.” This model is capable of water take¬ 
offs and landings. Seaplanes are a rapidly 
growing part of the R.C. hobby. 

use of polystyrene (or similar) foam as a core 
and covering this core with sheet balsa wood. 
The result is an extremely crash resistant, 
warp-proof, light-weight wing. 

Two phases of activity have had recent 
surges of interest. The first is that of radio 
controlled seaplanes and the second is radio 
controlled sailboats. The interest in seaplanes 
stems at least in part from the increasing dif¬ 
ficulty in finding adequate flying sites for 
land planes. Lakes provide a large, flat land¬ 
ing area which is considerably softer than the 
usual landing area. Water take-offs and land¬ 
ings can be easily made into the wind since no 
"landing strip” limitations exist. Airplanes 
can be water-proofed without much difficulty 
and, in general, the life of a seaplane appears 
to be longer than its land equivalent. 

Sailboat interest has been prompted by the 
availability of kits and hardware for relative¬ 
ly large racing type models. The hardware in- 


JULY 1969 


49 




eludes special servos which operate winches 
for trimming the sails as'well as for setting 
the rudder. These models stand six to seven 
feet tall from topmast to keel and tend to be 
expensive if one goes the route of buying a 
fiberglass hull and a ready-made suit of dac¬ 
ron sails. 

Transistorization 

The use of vacuum tubes has all but dis¬ 
appeared. Transmitters, receivers and control 
circuitry are all transistorized. This approach 
has increased reliability, reduced battery 
drain and reduced the over-all weight of con¬ 
trol equipment. In fact, without the use of 


transistors much of the new proportional con¬ 
trol equipment, which will be described later, 
would be completely impractical. Silicon 
transistors have been used extensively be¬ 
cause of their ability to operate over wide 
temperature variations. Integrated circuits 
are beginning to find application in the new¬ 
est commercial equipment. Since re equip¬ 
ment must work outdoors, it has this handi¬ 
cap to overcome as w-ell as the other more 
obvious environmental hazards such as vibra¬ 
tion and shock. 

Fig. 1 is the circuit for a single channel 
transmitter developed by Dick Jansson. A 
commercial version of this unit is available 



WHEN 

USED 


Fig. 1 A . Basic transmitter with tone modulator, 
in uf unless marked. 


All resistors are Vi watt; capacitors are disc ceramic 


LI -8V4t, #26, tapped 4 1/8 from 
+9V CTC form #2173-3. 

L2—2%t, #26 over center of LI. 
L3—4t. #20, dia. self-supporting. 
Crystal —50 mhz, 3rd overtone. 


C3-ARCO 423 (100-7 pf) 
C4-ARCO 422 (40-4 pf) 
Antenna—50 inch whip (approx, 
length) 


Cl 


0.082 

0.047 

0.027 

0.015 


Tone Freq. 
Range 


450-900 cps 
800-1600 
1400-2600 
2500-4400 



pulse pulse w«tm switch 

GENERATOR CONTROL 


Fig. IB. Pulser circuit. 

Pulse Freq. 

C2 Range _ 

8 pf 7.5 20 pps 
6 10 27 

4 15 40 


Keyed-tone (escapement control). 

+ 9V<- or''* • ► PT.A 


Pulse-rudder control. 

49V 4-Wv . -» PT.C 

22K 

Pulse-width and pulse-rate control. 

(See motor control below) 


49V 4-VV V » » PT.C 

!00Kl__1 

Motor Control Circuits 


No control 

PT.A-#— 


—► PTB 

Solid tone 

49V4— 

<• 

—(► PTA 

No tone 

PTA#— 

NC 

—4PTB 

Fast pulse 

49V 4— 

NO 

-► PT.C 


Fig. 1C. Control circuits. 


Fig. 1. Six meter single channel R.C. transmitter. 
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from Ace Radio This circuit provides for 
two basic modes of control: Escapement 
control and pulse-proportional control. The 
rf section and its modulator are all that are 
necessary for escapement control. The pulse 
control circuits may be added to provide con¬ 
trol of modulation pulse-rate and pulse-width. 
In the latter case, the absence of pulsing, 
extra fast pulsing, or continuous tone modu¬ 
lation may be used for additional control(s). 
The following system has been used many 
times: 

Control Function Control Signal 


Rudder 
Elevator 
Motor Speed 


Pulse width (20 to 80%) 
Pulse Rate (5 to 30 cps) 
Continuous tone or 
absence of tone. 



Scale R.C. model of Cessna Skylane built 
by Roger Carignan, W1NRO. A simple pulse- 
proportional control system is used in this 
model with a switching circuit designed by 
Roger and shown schematically in Fig. 2. 


Developments in Simple Pulse Proportional 
Control 

Since the previous article was written there 
has been a rebirth of interest in simple pulse 
proportional equipment. The merits of this 
system from a cost standpoint are immediat¬ 
ely obvious when compared with multichan¬ 
nel proportional equipment cost. Its major 
disadvantages are: 1) The relatively high 
(and continuous) current required by the ac¬ 
tuator (servo) in the airplane and 2) the fact 
that the rudder and elevator surfaces contin¬ 
uously vibrate back and forth. The vibra¬ 
tions may cause the airplane to noticeably 


SPECIAL 
TV CAMERA 
PARTS KIT 

ONLY 

$ 99.95 

including vidicon and lens! 

To meet the many requests for a low-priced 
solid state TV camera Itit, we have made avail¬ 
able from our factory stock the following parts 
which you can assemble at very little additional 
expense into a superb TV camera. Included in 
the kit are the following: 

1) Completely assembled and tested video 
amplifier plug-in circuit board with a 10- 
transistor 6 MHz bandwidth amplifier and 
keyed clamp with adjustable pedestal and 
sync mixer. 

2) Completely assembled plug-in sweep cir¬ 
cuit board with 8 transistor and 5 diode 
horizontal and vertical sweep generators 
and amplifiers featuring excellent linearity 
and more than enough drive for 1" vidicons. 

3) Excellent quality deflection yoke and 
focus coil with beam alignment magnets and 
raster positioning adjustment. Also included 
is the vidicon tube clamp and target con¬ 
nector. 

4) Camera tested vidicon excellent for 
amateur use and matched to the deflection 
assembly above. 

5) Good quality FI.9 or better achromatic 
lens with matching lens mount. 

Note: All items are brand new except vidicons 
which we guarantee will work with the parts kit 
supplied when assembled according to the sche¬ 
matic and adjusted according to normal pro¬ 
cedure. Since step-by-step instructions are not 
available, we recommend this kit only to those 
who can follow a schematic. 

Due to the low price and limited quantity, we 
cannot sell the above components separately. 

When our present stock is exhausted, it will cost 
at least $160.00 to repeat this offer. Order now 
to avoid disappointment. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 
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weave up and down or left and right. This 
has given rise to this type of control being 
known as the "Galloping Ghost” system. 

Several “Galloping Ghost” or pulse-prop¬ 
ortional actuators are now available that al¬ 
low push rod connections to the control sur¬ 
faces. Previously, these connections were 
made using an oscillating torque rod from a 
simple actuator to a motion-sorting linkage 
that was exposed at the tail end of the air¬ 
plane. The exposed linkage was very vulner¬ 
able to damage and gave the appearance of a 
mousetrap (bat trap?) hanging onto the rear 
of the model. The use of low impedance 
nickel-cadmium batteries is essential in this 
system. Transistorized switchers are becom¬ 
ing more prevalent. These allow the use of 


REClivI*- 

REIAt 



Switcher circuit for pulse actua¬ 
tors that eliminates the need for 
both positive and negative batter¬ 
ies. 


RECEIVER 

OUTPUT 

TRANSISTOR 



Relay eliminating switcher for use 
with switcher circuit shown above. 


Fig. 2 Pulse control switcher circuits. All 
resistors are ’ .■ watt NPN transistors are 
type 4JX1 1C1847 (GE). PNP transistors 
are type 4JX1C1132 (GE). Motor is per 
manent magnet type with armature resis¬ 
tance greater than 6 ohms. 


one set of batteries in place of the balanced 
negative and positive supplies previously 
used. This approach saves battery weight^ 
and assures that balanced control occurs in 
both directions (left/right and up/down) as 
the battery discharges. Transistors can also 
be used to replace relay contacts for added 
reliability. Fig. 2 is the circuit for a pulse 
proportional switcher developed by Roger 
Carignan, W1NRO. This switcher is used in 
Roger’s Cessna Sky lane model shown in one 
of the pictures accompanying this article. 



Seen one lately? This flying saucer is real. 
It is radio controlled and performs very well 
with a galloping-ghost proportional control 
system. This off-beat project was undertak¬ 
en by WIOLP, writer of this article. 


Improvements in Single Channel Servos 
In the area of escapement control there 
have also been notable changes. In fact, the 
term escapement control is no longer general¬ 
ly correct since most single channel “escape¬ 
ment control” is now performed using elec¬ 
trically driven “servos" rather than rubber 
band driven escapements. Several excellent 
single channel servos are now available and 
have eliminated the hazard of forgetting to 
wind the escapement rubber before a flight is 
begun. Single channel servos work in a man¬ 
ner similar to their predecessors; an electric 
motor and a battery have replaced the rubber- 
band. A continuous signal causes the actuator 
arm to move 90 degrees. When the sig¬ 
nal is stopped the arm moves in its initial dir¬ 
ection until it stops at the 0 degrees position. 
A signal like an “A” in CW with the dash 
held, will move the arm through the 90 de¬ 
grees position and cause it to stop at 270 de¬ 
grees. Interruption of the dash part of the 
"A" will cause the arm to return to 0 degrees. 

2. I or equal battery life the basic weight of the 
battery is the same except for mounting hardware 
and wiring which is equalized by the switcher’s 
weight. 
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A third position is attained by sending a “U” 
with the dash held. This stop occurs at about 
350 degrees. The 90 degrees position is used 
for right rudder; the 270 degrees position 
gives left rudder and the 350 degrees posi¬ 
tion gives negligible rudder movement but 
actuates a switch in the servo which can be 
connected to an auxiliary servo that controls 
the throttle. Note that the third position 
(350 degrees) switch is fed from the back 
contact of the control relay in the receiver. 
In this way the auxiliary servo is actuated 
only when the third position is called for and 
not when the arm passes through this posi¬ 
tion on its way back to neutral (0 degrees). 
A number of systems exist for getting more 
control functions from single and “cascaded” 
compound escapements. 

Single channel servos are more expensive 
and are heavier than an equivalent rubberband 
escapement system. However, they tend to 
be more reliable and to perform their appoint¬ 
ed task over long periods of time without ad¬ 
justments. Rubber driven escapements have 
shorter life and take some tinkering to keep 
them in top-notch condition. 
Multi-Proportional Advancements 

In 1963, essentially all multi-channel con¬ 
trol systems used a series of tones selected by 
the pilot at the transmitter to actuate tuned 
reeds in the airplane. The reeds, in turn, ac¬ 
tuated on-off servos that worked the control 
surfaces or other functions in the airplane. 
At that time “multi-proportional systems” 
existed, but only a few people gave them a 
chance for survival. Only the most enthus¬ 
iastic supporter of proportional control 
would have predicted in 1963 that in five 
years it would replace the reed system which 



Cliff Piper, WA1IEC, Academy of Model 
Aeronautics, District I, Vice President poses 
with his six channel reed system R.C. model. 
Cliff is a long time modeler and recent ama 
teur radio enthusiast. He's active on 75 me 
ters from his Atkinson, N.H, QTH. 


Harrison says — if best value 

AND FULL SATISFACTION ARE 
IMPORTANT TO YOU, GET YOUR 
HAM GEAR FROM 

“HAM HEADQUARTERS, USA’’" 


All Top Lines IN STOCK! 


v TRADES 



SPECIAL 
MOBILE MOUNTS 

MR-150 Deluxe lor SR-150 
(Easily modified for SR *100 utr ) 

reg S39 9b SPECIAL $1 9 95 

MR-40 For SR4? 40 Complete 
with 12V vibrator S*^95 


DEALS x / TERMS 

frallicrafters 

BARGAINS! 

6 and 2 VFO 

Model HA-2G Fundamental 
output 24-27 mH; 

$2995 


HT-46 

5 Band 1 Ginsmith 
Brand New, 
lull warranty 

Only $250 


and For Latest 
USED LIST 


ir>, r ■ USA 

18 Smilh St. Farmingdate. N Y 11735 
- VISIT OUR NEW YORK STORES 

Barclay St Hillside Ave Route I ill 

at Broadway at M9 St Farmiitplalc. I I 

JUST OUT * Our New Equipment Catalog 




Pre-tuned solid state IF strip 

Two-stage 455 kHz II strip gives 8 Ml/ 
selectivity at f> tlb when used with model 
8901 B input II transformer; can be used 
without input transformer when less selet - 
1 1 v 1 1\ is ,i< (eplable: gain 45-50 <lb. 

If Strip Dim. .51” VV x .35" II x 1.5" L 
Input Ti. Dim. 1 1/5 i" Srp x 5/8" II 
8902-B II Slop ft, $4.75. 

1390TB Inpul Transformer (5; $2.10. 

Bolh units $5.75 when ordered as kil 8903-13 

MlM-W. MILLER CO. 

pzmza i 9070 Reyes Ave * P 0 Bo* 5825 
wm Compton, Call! 90224 

--> AVAILABLE NATIONWIDE FROM 

' DISTRIBUTORS AND MAIL OHDf R HOUSES 
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had been the standard for many years. 

Proportional control allows the pilot to 
position the control devices in the airplane to 
any position in proportion to the setting of 
joy-sticks, knobs or levers on the transmitter. 
Unlike escapement and reed systems which 
give full control (e.g., full-right or full-left) 
when control is called for, the proportional 
control system allows the pilot to give any 
partial amount of control action he desires. 
Additionally, this type of control inherently 
allows each control function to be “trimnled” 
as well as actuated. Rudder, elevator and 
aileron trim can be provided with no addi¬ 
tions in the airplane and very simple addi¬ 
tions in the transmitter. In a reed system 
trim for one function (e.g., elevator trim) 
requires an added servo in the airplane and 
two additional channels in the transmitter 
and receiver. 

Unlike reed systems, proportional systems 
use joy-sticks in place of switches to initiate 
control action. There is considerable varia¬ 
tion between systems in the number of sticks 
used and in what functions the motion of 
these sticks control. One of the most used 
systems employs a single stick. Back and 
forth motion controls the elevator: left and 
right motion controls the ailerons; and a knob 
on the top of the stick controls the rudder. 
Trim for the foregoing controls is provided by 
thumb-adjustments located on three sides of 
the stick. Motor speed and auxilliary con¬ 
trols such as flap position (when flaps are in¬ 
stalled on the airplane) are controlled by oth¬ 
er t hu mb-adjust ments, levers or knobs located 
on the face or side(s) of the transmitter. Con¬ 
trol of brakes on the left, right and nose 
wheels is obtained by tying them into the 
rudder and elevator or flap controls. Use of 
three separate brakes greatly improves the 
ground handling capability of a model air¬ 
plane. Both mechanical and electric brakes 
are being used successfully. 

Two basic control philosophies exist for 
proportional model control. Originally, pro¬ 
portional systems were of the “analog” vari¬ 
ety. Later a so-called “digital” control ap¬ 
proach was introduced and. today, is the most 
popular by far The rudiments of both ap¬ 
proaches are alike: A signal proportional to 
tiie desired control position is generated in 
the transmitter, this is used to modulate the 
transmitter's // output: the receiver demodu¬ 
lates the signal and converts it to a voltage; 
and this voltage is used as the input to a 
closed-loop servo which actuates the control 
surface Fig. 3 is a block diagram of the typi¬ 


cal closed-loop servo. Those who have 
worked with servo-mechanisms will immed¬ 
iately recognize that this is a true “servo¬ 
mechanism” and can rightfully be termed a 
“servo.” Previous usage of the term in the 
r.c. vocabulary has referred to a device which 
performs a similar function but in an open- 
loop manner. 


£*R0ft VOLTAGE 



Fig. 3. The closed-loop servo shown in block 
diagram style in thisfigure is a major element 
in a fully proportional control system. 

The motor in the closed-loop servo will 
run until the error-voltage is reduced to a low 
value. The error-voltage is generated by com¬ 
paring the input-signal-voltage with a feed¬ 
back-voltage. The latter voltage is obtained 
from a potentiometer or variable capacitor 
which is driven by the servo’s output gear- 
train. It is a measure of what position the 
servo is actually in. If the input-voltage and 
the feedback-voltage are alike, the servo is in 
the correct position. If there is a difference, 
an error exists and the resulting error-voltage 
is amplified and fed to the motor which, in 
turn, goes in the direction necessary to cor¬ 
rect the error. Fig. 4 illustrates the error vol¬ 
tage as a function of the mechanical (angular) 
error at the output of the servo. Note that 
a closed-loop servo will respond to changes in 
the input signal; i.e., it will make corrections 
until the output position agrees with the po¬ 
sition called for by the input signal and, un¬ 
like open-loop systems, it will also correct 
for “load errors.” A typical load error in 
model control system results from wind pres¬ 
sure on a control surface as it is moved into 
the airstream. If this pressure is large enough 
it will tend to neutralize the control position 
and the control becomes less effective. In a 



Fig 4. Error voltage in a closed-loop analog 
servo. 
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close-loop servo the error caused by “blow- 
back” of a control surface is recognized by 
the error detector and the servo motor oper¬ 
ates to correct the error. Notice that this oc¬ 
curs without the need for the pilot to recog¬ 
nize the error and make changes in his com¬ 
mand to the airplane. 

A servo is needed for each basic function 
to be controlled in the airplane. They weigh 
between 1 and 2 ounces; they are roughly 
l”xl%”xlV4” in size; and they have seven to 
nine transistors in their amplifiers. Control 
action is relatively fast; no lag is perceptable 
between the pilots command, and the control 
response in the airplane. 

Analog control signals are most often 
transmitted in the form of frequency varia¬ 
tions. Discriminator lf circuits are used in the 
receiver to convert these variations into vol¬ 
tage variations. This method of transmission 
is independent of signal strength and is fairly 
immune to interference. “Digital” control 
systems use various forms of pulse-code-mod¬ 
ulation and de-modulation to transfer com¬ 
mands from the transmitter to the servos. A 
discussion of the various systems used (or 
possible) and their relative merits is far be¬ 
yond the scope of this article and, perhaps, 
is beyond the present state-of-the-art. Most 



Fig. 5. Error voltage in a closed-loop "Digi¬ 
tal" servo system. This curve is idealized. 

digital systems use pulse-position modulation. 
Combinations of pulse-rate, pulse-width, and 
pulse-spacing are used in other systems to 
convey the needed information. When lis¬ 
tened to on a communications receiver, the 
signals from a digital transmitter sound like 
a 19th-century music box programmed to 
play notes in a relatively unmusical order. 

Digital systems have error-voltage charac¬ 
teristics like that shown in Fig. 5. This type 
of error characteristic causes relatively stiff 
control action for small errors and yet does 
not cause oscillation in the servo system. The 
analog system (see Fig. 4) generates an error 
signal that is proportional to the error and. 


VHF FM MONITOR RECEIVER 


100% MADE 
IN U.S.A. 


Only 
$59.95 
Postpaid 
in the U.S.A. 



The new VANGUARD FMR-150 is not just another frequency converter but a com¬ 
plete FM receiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating 
those closely spaced stations you hear together on other sets* Double conversion to 
eliminate interference from image frequencies* Dual Gate MOSFET RF stage for 
low noise, .2 uv. sensitivity, and minimum cross modulation* Automatic squelch 
for eliminating noise* Self-contained speaker* Operates on 12 v. D.C. negative 
ground* Heavy gauge anodized aluminum case 6” x 7" x 1-3/8''* Provision for 4 
crystal controlled channels at the push of a button* One channel of your choice 
supplied with receiver. Additional channels available just by plugging in another 
crystal at $4.95 ea. No need to buy another RF unit as in some other sets* Factory 
tuned to cover any 6 MHz segment from 135 to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our 
factory. Include remittance in full plus sales tax if you reside in N.Y. Be sure to 
state the 6 MHz segment you will want to cover and the exact push button frequen- 

cies ,o be included. VANGUARD LABS H&Fk'Fnm** 
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hence, has relatively soft control action when 
the error is near zero. When more gain is ad¬ 
ded to an analog servo to make it more stiff, 
it tends to oscillate (or “hunt”) unless pre¬ 
cisiongearing or special control functions are 
included. 

Many proportional systems include a “fail¬ 
safe” feature which prevents serious fly-away 
situations. In most cases, these features work 
on the basis of remembering when the last 
control signal was received from the ground. 
If no signal has been received for a preset 
length of time (generally set between 15 and 
30 seconds) the motor speed is reduced to 
minimum and all controls are set to their 
neutral positions. These settings will normal¬ 
ly cause a gentle descent and a landing within 
reasonable walking distance. 

Proportional systems have two disadvanta¬ 
ges. first high cost, and second, less immuni¬ 
ty to interference than reed control systems. 
Interference problems are related largely to 
the “equivalent bandwidth" of the receiving 
system. In proportional systems "equivalent 
bandwidlhs” are wide because of the pulse 
type modulation used. In reed systems the 
bandwidlhs for each channel is about 30 cps: 
the reeds themselves being the limiting devic¬ 
es 

I he cost of proportional systems run from 
S200 to SbOO for the electronics including 
the transmitter, receiver, servos, and batter¬ 
ies I he $200 system is in kit form. The 
most preferred proportional systems are sel¬ 
ling m the $300 to VsOO range. Needless to 
say. it is important to investigate carefully 
before you decide "to go proportional.” 
Performance Records 

Model airplane competition has been on an 
international scale almost from the inception 
of the hobby. Hie United States sponsors 
free flight, control-line and radio control 
teams that compete yearly for international 
honors. 1 lie United States radio control team 
has placed high in both an individual and a 
team basis for the post several years. Compe¬ 
titions are held every other year in Europe, 
which lias made it necessary to subsidize the 
travel expenses of the competitors. The Ac¬ 
ademy ol Model Aeronautics (AM AI has 
played a major role in this area as well as 
governing the competitions within the U.S.A. 
Chart I summari/es our performance in the 
l'R’7 International rc Championships. Phil 
Kraft. K(>Sf)I . who look tirsi place, is an 
amateur 

In addition to ihe world championships, 
a continuous world wide competition exists 


COUNTRY 

INDIVIDUAL P 

Austria 

21, 30,39 

Belgium 

15, 25,27 

Czechoslovakia 

29, 36 

Den mark 

33 

France 

2, 12, 26 

Germany 

3, 5, 24 

Great Britain 

9, 23, 32 

Greece 

35 

Holland 

13 

Italy 

16, 20, 28 

Liechtenstein 

6 

Luxembourg 

37, 38,40 

Norway 

19, 41,42 

South Africa 

7, 11, 22 

Sweden 

14, 18,31 

Switzerland 

8, 17,34 

United States 

1, 4, 10 

Chart 1. 1967 International r.c. Chami 


ship score summary. United States placed 
first both on a team and individual basts. 
Phil Kraft, K6SQF, is world champion. 


to extend certain specific records. These 
records are summarized in Chart 2. The Fed¬ 
eration Aeronautique International (FAl) 
governs all record attempts and establishes 
the rules for each event. The FAI is the 
same organization that performs this function 
for full size aircraft records. This competi¬ 
tion is a deliberate process that requires much 
from the competitor, himself, and a great 
deal from others who must act as witnesses 
and who must provide the precise measuring 
equipment required by FAI rules. The armed 
services, governmental agencies, educational 
institutions and private industry have been 
very cooperative in assisting individuals to es¬ 
tablish new records. 

Radio Control Frequency Considerations 
Amateurs have a great advantage over those 
who arc limited to Citizen’s Band frequencies 
for r.c. activity. Chart 3 lists the CB and 
amateur radio control frequencies presently 
in use. The CB frequencies are shown here to 
indicate the type of competition amateurs 
may expect from CB rc enthusiasts. Note 
that very few 27 mhz CB rc transmitters and 
no 72-75 mhz CB r.c. transmitters exceed 
1 watt input to the final stage. Even in the 
face of interference where high power trans¬ 
mitters and low sensitivity receivers are in 
order, no trend toward higher power has oc¬ 
curred. The use of selective superheterodyne 
receivers has solved most of the CB rc inter¬ 
ference problems. With 1 watt input there 
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HIGHER V OLTAGES 
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LARGEST SELECTION Of SILICON 
DIODES FROM A SINGLE SOURCE 


Brand new Disc ceramic ca¬ 
pacitors - Top U.S. Mfg. 1 KV 
DC voltage rating. 

.005 $ 04 ea. 

.01 $ .075 ea. 

.022 $ .09 ea. 

Rectifier Ass'ys lor the bat¬ 
tery charges. L.V. welder & 
plating boys. (Also good for 
those who need Hi current DC 
on the test bench or in the 
lab). 

FWCT Configuration (good for 
2 times the diode current rat¬ 
ing with proper cooling. 

On 2 " x 2 " heatsinks. 


Diodes mounted, wired 

& test- 

ed @ full power. 


12 Amp Diodes 


50V PIV 

$1.88 

100V PIV 

$2.18 

400V PIV 

$3.28 

40 Amp Diodes (FWCT 

3" xT 

plates 


50 PIV 

$3.88 

100 PIV 

$4,18 

200V PIV 

$4.68 

400V PIV 

$5.28 

600V PIV 

$5.98 


FWCT Single Phase Full Wave 

on heat sink plates 

12 Amp Rect on 2 " x 2" 


plates. 

50V PIV $1 88 

100V PIV $2 18 

200V PIV $2 68 

300V PIV $2 88 

400V PIV $3 28 

500V PIV $3 68 


12 Amp. Rect on 3” x 3" 
Plates same as 2 “ x 2 " Plus 
$1.00 each. 

All ass'y fully tested & guaran 
teed same as above 40 Amp 
units on 3" x 3" plates add 
$2.00 ea. ass y. 40 Amp units 
on 5” x 5" plates add $3 00 
ea. ass’y. 

7"L x 2"W x 1-1/4'H Hi-V 
Rectifier Stack Ass'ys. with 
bolt/nut connections or color 
coded flexible leads 
Single phase FWCT Ass'ys 1.5A 
2.OKV DC output $18.80 

2.5KV DC output $22.80 

3.0 DC output $26.80 

Single phase FWB same price 
can be built to other voltages 
& circuit configurations. 


FWB (Full Wave Bridge) Single 
Phase Ass'vs. 12A or 40A de¬ 


vices on 2" x 
plates. 

50V PIV $2 48 
200V PIV$2 98 
400V PIV$3 48 
600V PIV$4.28 
50V PIV $3.88 
200 PIV $4 48 
400 PIV $4 88 
600 PIV $5 98 
On 3'' x 3" plates 
■xS* 


2" heat sink 

12A Devices 
12A Devices 
12A Devices 
12A Devices 
40A Devices 
40A Devices 
40A Devices 
40A Devices 
add each 


Brand new RG62A/U Coax. 
93Qhms Excellent for test 
eqpt or Hi-V cable double 
shielded min. qty 
100 Ft. @ $ 025/ft. 


Supervalueforthose new power 
supplies Sprague or GE Pyrano 
1 types 

8 MFD @ I KV DC 88 ea. 

15 MFD @ 1 KV DC 1 48 ea. 

25 MFD @ 1 KV DC 1 88 ea 

These are all tested at full DC 

voltage and money back-guar¬ 
anteed. 


Send for 
FREE FLYER 


( 5 ) jenmngi 

V —'2730 fiUa&Ue* f4<*. S 


PERSONALIZED INSTANT, SERVICE 
INDUSTRIES INC. WITH A SMILE 


(PjamMetem /4oe. Sonia 95060 


RADIO CONTROL RECORDS 
FOR MODEL AIRCRAFT 

(As of February 1, 1967) 


EVENT 

RECORD 

HOLDER 

ALTITUDE 

Powered 

16,610 ft. 

Northrop, USA 

Glider 

3,660 ft. 

Hill, USA 

ENDURANCE 

Powered 

8h, 52m, 25s 

Hill, USA 

Glider 

1 1 h, 33m, 28s 

Smith, So. Africa 

SPEED 

Powered 

140.28 mph 

Hill, USA 

Glider 

29.5 mph 

Hahn, USA 

DISTANCE (Straight Line) 
Powered 

184.146 m 

Hill. USA 

Glider 

10.39 m 

Malikov. USSR 

DISTANCE (Closed Course) 
Powered 

173.89 m 

Piston, USA 

Glider 

43.55 m 

Colver, USA 


Chart 2. The records listed iri the chart are 
those recognized by the Federation Aeron- 
autique International (FAD. The FAI is the 
organization which governs and records all 
international aircraft records. It has head¬ 


quarters in Paris, France. Since this chart 
was compiled, many of the records shown 
have been broken Typically, the altitude 
record is now in excess of 19,000 feet. 


is no practical limit to the range that may be 
obtained. Recent high altitude flights have 
gone to over 19.000 feet with no loss in re¬ 


liability. At distances over 1.000 feet in the 
normal rc case, the model becomes difficult 
toseeispiralstorspins) to the right cannot he 


JULY 1969 


hi 



distinguished from their left-hand equivalents. 
It is generally agreed that long, reliable bat¬ 
tery performance is much more advantageous 
than extra range which is never used. 

Amateurs will no doubt choose frequencies 
in the line-of-sight bands to preclude regular 
interference from dx stations. Choice of the 
uhfs has other advantages, the most impor¬ 
tant being freedom from local interference. 
Even the uhf bands that are most used are 
quiet during the daytime when most r.c. ac¬ 
tivity takes place. 



Citizen's Band R.C. Frequencies 

27 MEGAHERTZ BAND 

26.995 mhz 

27.045 

27.095 

27.145 

27.195 

27.255* 

1. Class "C” CB license required** 

2. 5 watts input maximum 

3. .005% frequency tolerance 

4. Shared with other r.c. users 

* 30 watts input maximum; shared with CB voice 
(Class D). 

** Less than 100 mw; transmitters do not require 
licenses. 

72-75 MEGAHERTZ BAND 
72.08 mhz 
72.24 
72.40 
72.96 
75.62 


Maiden flight tension shows as Bob Fish 
starts the take-off run of Charlie French's 
'Duster'' biplane. Bob and Charlie are typ¬ 
ical radio controllers who operate on CB 
licenses 

All amateur frequencies above 51 mhz, 
with the exception of 147.9 to 148.0, are 
legal for A0 and A2 emission. A0is defined 
as the "absence of modulation” and A2 is 
tone modulation. A2 is legal as low as 50.1 
mhz, but the question of call signing becomes 
an interesting one. In any case, for interfer¬ 
ence reasons, operation below 51 mhz is not 
desirable the bulk of all amateur communi¬ 
cations on six meters is at the low frequency 
end of the band. The high end of the six me¬ 
ter band is most attractive. The author has 
operated for years at 53.4 mhz with super- 
regenerative receivers. No interference has 
been experienced from a channel 2 (54-58 
mhz) television station located within 5 miles. 
No amateur interference has been experienc¬ 
ed. Some difficulty has been experienced 
with harmonics of a 5 watt CB transmitter 
when using a highly sensitive transistorized 
superregenerative receiver. CB channels be¬ 
tween 26.965 mhz and 27.005 mhz have sec¬ 
ond harmonics in the range of 53.930 mhz 
and 54.010 mhz. This range includes the pop¬ 
ular 26.995 mhz r.c. channel. Because of po¬ 
tential harmonic problems from local CB sta¬ 
tions. and possible overload from television 
channel 2. the extreme top of the six meter 
should be avoided. 


1. Class “C” CB license required 

2. 1 watt input maximum 

3. .005% frequency tolerance 

4. Exclusive for model rc users 


Amateur Band R.C. Frequencies 


Band (meters) Frequency Range (mhz) 


6 51 to 54 mh 

2 144 to 147.9 

1.4 220 to 250 

0.7 420 to 450 


Chart 3. This chart summarizes the frequen 
cies available for r.c. model use. 


As the bands get more crowded and good 
equipment for the higher uhf bands becomes 
more available, the two and 1.4 meter bands 
may become more popular for rc. Several 
years ago, CB rc equipment was available 
on the 450 mhz band. The receivers in this 
equipment used crystal detectors followed 
by high gain audio amplifiers. The transmit¬ 
ters used conventional uhf self-excited modu¬ 
lated oscillators. This equipment, though 
crude in many respects, enjoyed a fine repu¬ 
tation for reliability. 

Tuning difficulties may limit the practical 
use of the superheterodyne to frequencies 
below 100 mhz. The frequency of rc super- 
hets is most conveniently controlled through 
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use of a crystal controlled oscillator. Match¬ 
ing the transmitter’s frequency with that of 
the receiver is a subject that bears special 
consideration. This problem is presently 
being faced by those designing equipment 
for the new 72-75 mhz CB frequencies. In 
diagram form, the problem is shown in Fig. 6. 


[ TRANSMITTER j ~»F T 
V ^ ! F IP 

f t should equal f r 


F r -* j mixes) —* 


IF 

AMPLIFIER 

F,, 


OSCILLATOR RECEIVER 


Fig. 6. 


Ideally, the transmitter frequency (Fj) 
must be exactly equal to receiver frequency 
(Fr). With 5 khz receiver bandwidth and 
transmitter modulation frequencies of about 
1 khz, the practical case allows about 2 khz 
variation between Fj and Fr (see Fig. 7). 
This permissible variation is very little when 
we consider temperature, vibration, aging, 
and the other factors which tend to detune 
the system. 



Fig. 7. 


If a bandwidth of 5 khz and a fixed inter¬ 
mediate frequency is assumed, the transmitter 
must have a frequency tolerance from a 
known receiver frequency of: 

- 2 khZ _ + n rtrt A r*i 
co nnn i u — 0.004% 

50,000 khz 

The important factor here is that the re¬ 
ceiver frequency must be known accurately. 
If the receiver crystal has a marked tolerance 
of 0.005%, in any circuit other than the one 
it was designed for, it may have twice the 
marked tolerance. A typical 50 mhz crystal 
may then be: 

2x1 0.005% x 50,000 khz = ± 0.0001 x 
50,000 khz = — 5 khz away from its marked 
value of frequency. If the if frequency is off 
— 3 khz and is not tunable, the receiver may 
be tuned as much as — 8 khz from the chosen 
spot. With this sort of frequency separation 
between the transmitter and receiver range 


$|PEP$1 

JF Dollar Sale g 

“ MONEY BACK GUARANTEE “ 

EACH PACKAGE $1.00 
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Stttccn Hect>4**Cfto«tvoiPacfc 4 SOV 7 5O0V 

Glass Mm Meta* 3 100V 1 1000V 

20- 50V 5 800V 

17 100V 4 1000V 40 AMP STUD 

12 200V 3 1200V 3 50V 1 300V 

2 106 v 

1 5 AMP 

IS 50V 5- 800V 60 AMP STUD 

15100V 4-100QV 2 SOV MOO0V 

1O200V ? 1200V 

3 AMP 

15 50V 4- 6O0V 
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G100V 3 400V 

4 200V 3 800V 
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5100V 2 800V 

3 500V 1 1000V 
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Silicon Ho&t LO* V 
1 AMP 

50 UNI TS S100 

3 AMP 

Low Voltage 

35 UNITS StOO 

STUD MOUNT 

15 AMP 

25 UNITS SIOO 

COMPUTER DIODES 
FAST SNITCHING 
NO TEST 

100 UNITS S100 

HALF POUNDS 
Reef rtrtxfcn Trinuuon Etc 
EACH DIFFERENT 

SIOO 


ZENER DIODES 
250400 MW 

1 E.A 4 V 6V 8V 10V 

t WATT 

1 EA 4V 6V BV 10V 

7 WATT 
12»o 60V 

-CHOICE OF THREE 
IOWA TT 

1 EA 6V BV TOV 

10 WATT 

12 10 60V THREE 

Silicon Controlled Rectifier 
To 5 Package 

5 50V 3 250V 

4-10QV 2 400V 
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4 50V J 300V 

3100V 1 1000V 

20 AMP 

7 SOV I 300V 

General Purpose Q*» mam turn 
Transistor To- 2N404 
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NO SALES TAX - WE PAY - POSTAGE 
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PARK Electronic Products 

LET US TRY TO HELP YOU WITH YOUR ENG. PROBLEMS 
P.O.BOX 78 N. SALEM. N.H. 03073 


NEW QSL BUREAU 

To handle all your QSLs, whether for next door, 
the next state, the next country or anywhere! 
No special membership fees, coupons, or rules; 
Just: 

3 4 each for QSLs for USA, Canada or 
Mexico. 

4 4 each for QSLs for any other place in 
the world. 

Just bundle them up (please arrange alphabet¬ 
ically) and mail to: 

WORLD QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 

Attention Hams USA. Canada and Mexico — 
Yes, we mean just what we say—at last a QSL 
bureau to handle QSLs for QSOs within your 
own country. 

Attention Hams outside USA, Canada and 
Mexico (and SWLs anywhere). Please send us 
your QSLs for delivery anywhere—same rates 
as listed above. 

Attention Radio Clubs. Here is a way to in¬ 
crease attendance at your club meetings. On 
application we will send QSLs received for 
your members to you for distribution at meet¬ 
ings. Also special plan at reduced cost for out¬ 
going QSLs from clubs available. Send for de¬ 
tails. 


JULY 1969 


59 




i an be reduced greatly 

If tire H frequency is tunable, it can be ad- 
lusted t«i compensate tor the misalignment be¬ 
tween the transmitter and receiver frequen¬ 
cies. It the it is not tunable, you have a real 
problem since the two crystals reciever and 
transmitter are the only practical variables. 

< icneralK you can "pad” crystals by adding 
capacity across them (or inductance in series) 
to get a maximum of about 2 kh/ change in 
frequency at 50 mh/ before crystal activity 
is seriously affected. The addition of parts to 
the receiver is not a practical solution because 
o| space problems. The transmitter crystal 
can be padded, reground, or “weighted” by 
someone experienced sn the business of shift- 
111 *.' crystal frequencies. Another approach 
which may not be too “far-out" is the use of 
a variable frequency oscillator (vfo) in the 
transmitter. A vfo might have to be adjusted 
regularly, but certainly should hold its adjust¬ 
ment through one flying session if the trans¬ 
mitter were handled carefully and the vfo 
were well designed. 

The most practical solution for the ama¬ 
teur is to use superregenerative receivers. 

I nder present band conditions they provide 
enough selectivity, high sensitivity and excel¬ 
lent reliability. 

Conclusion 

estimates of the number of people involv¬ 
ed in the radio control hobby vary widely 
since there are no good ways of counting 
heads. It is safe to say that interest is increas¬ 
ing rather than decreasing. The increase is 
evident from the observation of the rc equip¬ 
ment that is being successfully marketed, 
from the fact that a new slick paper maga- 



John Ross. WA1BGP, was founder of the 
New England Radio Control Modellers. 
This group represents all the New England 
states runs regional contests and helps for 
mulate contest rules for the whole country 
Many similar groups exist throughout the 
United States and in other countries 


/ine devoted entirely to rc has been success¬ 
fully published for over three years and from 
general interest in clubs, rc competitions and 
“Sunday flying” sessions. The increased in¬ 
terest should spark ever more interest. 

From the correspondence we have had, 
we are convinced that many of those who 
have decided to take an interest in radio con¬ 
trol have followed our advice; 1) to start with 
something simple, and 2) to find someone 
experienced in the hobby and listen careful¬ 
ly to his advice. Even the experts have their 
bad days when the Red Baron prevails and 
the wreckage is dismaying, to say the least. 
The experts add this sort of thing up to ex¬ 
perience and are back in the air quickly. On 
the other hand, many novices end their in¬ 
terest after a disappointing first visit to the 
flying site. Most of these failures could be 
avoided if the novice enlisted the help of an 
experienced rc fan before he attempts his 
first flight. Again, happy landings! 

...WIOLP 

Appendix 

This appendix includes material for those 
who wish to find out more about the rc 
hobby. Clubs, books and periodicals that 
provide more detailed information are cover¬ 
ed. 

Clubs 

Local clubs can be located by contacting a 
hobby shop that caters to model-airplane 
hobbyists. 

Nationwide, the Academy of Model Aero¬ 
nautics, 1239 Vermont Avenue, N.W. Wash¬ 
ington, D.C. 20005, is the ARRL of the 
model-airplane hobby. Membership in this 
organization includes insurance coverage for 
damage that may be caused by the member’s 
model airplane. 

Books 

DCRC Technical Symposium Papers, pub¬ 
lished yearly and available from AMA Supply 
and Service (see address under clubs). The 
serious rc fan will find these papers most 
useful. They are on a generally higher tech¬ 
nical level than other available literature. Cost 
is about S2 per year; back issues are available. 

How to Build R/C Models, by William 
Winter, Kalmbach Publishing Co. Milwaukee, 
Wisconsin, 2nd printing, 1962. 

Radio Control Handbook (revised edition) 
by Howard McEntee, Gernsback Library No. 
93 (S4.95). 
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KW SAUtNKIT STUl ONLY$5! 

TFie AMIDON Toroid Baiun Kit makes a modern, compact antenna 
transformer that can be wired for either 4:1 or 1:1 impedance ratio. The 
balun is ideal for use between a coaxial feedline and a balanced an¬ 
tenna. It reduces coax radiation and properly balances the energy for 
application to the antenna's feedpoint. The balun also acts as an isola¬ 
tion device and removes the capacity of the coax from the antenna 
which extends the low SWR frequency range of the array. Baiuns made 
from this kit can be used to advantage on these antenna types. Dipole, 
Quad, Beam, Inverted Vee, Windom and Folded Dipole. 

SENS FOR 
FR££ FLYFR / 

AMIDON, 

12033 OTSEGO STREET • NORTH HOLLYWOOD, CALIF. 91607 



R/C Primer (2nd Edition) by Howard Mc- 
Entee, Kalmbach Publishing Co., Milwaukee, 
Wisconsin, copyrighted 1964. 

Model Airplane News R/C Digest publish¬ 
ed by Air Age, Inc., 551 Fifth Ave., New 
York, N.Y. 10017 ($2). 

Periodicals 

American Modeler , published monthly by 
Potomac Aviation Publications, Inc., 1012 
Fourteenth Street, N. W., Washington, D. C. 
20005. Howard McEntee, Radio Control 
Editor. This publication includes the official 
publications of the AMA. 

Flying Models, published monthly by Rajo 
Publications, Inc., 85 Canisteo St., Hornell, 
N.Y. 14843. Maynard Hill, Radio Control 
Editor. 

Model Airplane News, published monthly 
by Air Age, Inc., 551 Fifth Ave., New York, 
N.Y. 10017. William Northrop, Radio Con¬ 
trol Editor. 

Radio Control Modeler, published month¬ 
ly by R/C Modeler Corp., P.O. Box 487, 
Sierra Madre, California 9 1024. Don Dewey 
Editor. Devoted entirely to radio control 
modeling. 


THE BEST 

3 / 4 METER 

CONVERTER 



430-432 MHz in. 28-30 MHz out 
or up to 440 MHz with additional crystals, 
available at $4.95 each 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it lor those of hundreds of satisfied users) 
that it’s the best. The reason is simple we use 
three RCA dual gate MOSFETs, two bipolars, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for $49.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
lower prices) as listed in our catalog. New York 
City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H, 196*23 Jamaica Ave., Hollis, N.V. 11423 
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Propagation 

Forecasting 


J H Nelson 

157 Fern wood Terrace 

Garden City. New York 11530 
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It is necessary that my propagation fore¬ 
casts to the editor of 73 Magazine arrive two 
months ahead of publications. The forecast 
is for a full month and therefore must cover 
a period beginning 60 days away and ending 
90 days away. Several amateurs have asked 
me how it is possible to make forecasts of 
something so whimsical as a radio disturb¬ 
ance so far in advance. I do this by using the 
angles that separate the sun’s planets as they 
circle it on a day-to-day basis. 

It is not common knowledge, but some 
daring astronomers of over a hundred years 
ago suspected that the planets were in some 
unknown manner related to the formation of 
sunspots and also to the well-known 11-year 
sunspot cycle. They researched the subject 
and produced statistical evidence that strong¬ 
ly indicated there was a connection between 
sunspots and planets. Unfortunately, in 
spite of the evidence supporting this theory, 
the leading astronomers of the world took 
the stand that the planets were too small and 
too far away from the sun to affect it. For 
that reason, this theory really never got off 
the ground and is, to this day, not accepted 
by leading astronomers. The astronomers 
themselves are still trying to develop a more 
acceptable theory that would explain both 
the sunspots themselves and their cyclic be¬ 
havior. Incidentally, there are several cycles 
in sunspot numbers but the 11-year cycle is 
the most well known. 

My career in radio began in 1923 with 
RCA in New York as a long wave radio 
operator. In 1930 I was changed from 
operating to supervising duties in the then 
new field of short wave radio. I continued 
supervisory work until 1946 when I was as¬ 
signed to sunspot research. In an attempt to 
develop a short wave radio disturbance fore¬ 
casting technique based on the study of sun¬ 
spots, I used a six inch telescope mounted on 
the roof of the Central Radio Office in 
downtown New York. Astronomy books 
stated that sunspots caused poor shortwave 
radio signals. 

After three years of intensive study com¬ 
paring daily sunspot behavior to daily short 
wave signal behavior, it became apparent 
that sunspots per se were not the full answer 
to the problem. There were many cases in 
which the sun would be covered with spots 
from the eastern edge to the western edge in 
a belt 15 degrees to 20 degrees each side of 
the equator and accompanied by good radio 
signals. There were other cases in which the 
sun would be completely devoid of spots and 


accompanied by poor signals night after 
night. Such a situation was intolerable to a 

forecaster. 

This was strong evidence that some other 
forces were also at work here. I decided to 
follow in the footsteps of the early astrono¬ 
mers and see what could be produced from a 
search for possible planetary effects upon 
sunspots and our ionosphere. 

Back tracking through five years of radio 
signal quality records and comparing each 
day with the angular separation of the 
planets each day showed a very strong cor¬ 
relation between certain angles and disturbed 
conditions. 

The analysis comparing short wave signal 
qualities and planetary angles made between 
Mercury, Venus, Earth, and Mars (the inner 
planets) to other planets farther away from 
the sun than they were showed that disturb¬ 
ed conditions began close to the time (usual¬ 
ly plus or minus one day) when there was a 
0 degrees, 90 degrees, or 180 degrees separa¬ 
tion angle existing between one of the inner 
planets and more distant planet. Therefore, 
these angles were selected for special re¬ 
search attention and referred to as significant 
angles. 

The analysis showed that there were more 
of these significant angles than there were 
disturbances, however, and this would cause 
a forecaster to call for too many distur¬ 
bances. Further analysis showed that the 
best correlation existed between disturbances 
and planetary configurations of a multiple 
type and the closer a configuration came to 
being a multiple, the greater chance of a 
disturbance. 

In a multiple configuration one fast inner 
planet will make a significant angle with two 
outer planets while the two outer planets are 
themselves at a significant angle. An ex¬ 
ample would be Mercury 180 degrees from 
Venus while Mercury and Venus are both 90 
degrees from Saturn. There are three other 
forms of multiples, such as two planets at 0 
degrees while a third is 90 degrees from each, 
two planets at 0 degrees while another is 180 
degrees from each, and three planets all 0 
degrees at the same time. 

These special multiples do not occur very 
often and their use reduced the tendency to 
call for too many disturbances. 

Single contacts of 0 degrees, 90 degrees, 
and 180 degrees are also accompanied by dis¬ 
turbed conditions at times. Solving this pro¬ 
blem was- somewhat more difficult but when 
smaller angles were studied it was found that 
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sub-harmonics of 90 degrees were also im¬ 
portant. 

The sixth sub-harmonic of 90 degrees is 
15 degrees and the fifth is 18 degrees. Study 
of the disturbance producing single contacts 
of 0 degrees, 90 degrees, and 180 degrees 
showed that there would also be present at 
the same time several angles to other planets 
that were some multiple of 15 degrees or 18 
degrees from the fastest planet during the 
same day. The planets all have different 
velocities as they circle the sun, Mercury of 
course having the greatest. 

One example of this type of configuration 
would be Mercury to Jupiter 90 degrees, 
Mercury to Venus 45 degrees. Mercury to 
Uranus 18 degrees, Mercury to Mars 72 de¬ 
grees. There are, of course, several other 
arrangements of planets that would fall into 
this category. The main consideration is that 
the arrangement satisfy the single 0 degrees, 
90 degrees, or 180 degrees set-up along with 
several simultaneous harmonics. 

On the evening of March 23rd this year, 
there was a spectacular aurora accompanied 
by poor radio signals and a major magnetic 
storm. The forecast for this event was mail¬ 
ed to 73 late in December. 


The arrangement of the planets in this 
case was a multiple configuration involving 
the Earth, Jupiter, and Uranus all at 0 de¬ 
grees, that is, in a straight line to the sun 
Also, there was a second arrangement of 
Venus and Pluto being at 0 degrees while 
135 degrees from Mercury. Bear in mind 
that the Sun is always at the center of this 
circle. The position of the planets is given 
in what is referred to as Heliocentric Longi¬ 
tude in The American Ephermeris and Nau¬ 
tical Almanac published by the U.S. Naval 
Observatory. 

The research conducted at RCA Observa¬ 
tory since 1946 confirms beyond any reason¬ 
able doubt that the planets do influence the 
tenuous electrified gases in the solar at¬ 
mosphere. 

. . J.H. Nelson 
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A Simple, Effective 
RTTY Terminal 


C.W. Andreasen, WA6JMM 
Engineering Technician 
Stromberg Datagraphics, Inc. 
San Diego, California 92112 

Unit 


I have been experimenting with amateur 
radio Teletype for several years and during 
that time have come to the conclusion that 
a new design is needed to update the ter¬ 
minal unit. The two most popular units 
used are the military surplus converters, 
which are hard to come by at best, and the 
"Twin City” type TU, which is shown in the 
ARRL's handbook. Working in electronics, 
and doing a lot of transistor work. 1 thought 
1 would try my hand at coming up with a 
better way. Over a period of several months, 
1 built up units of different designs which 
worked with varying degrees of success. 

In my testing, 1 would work my good 
friend WA6CFA, John Cullings on the two 
meter band. Laguna Beach is about 90 miles 
north of San Diego, my location. This made 
a pretty good test, since signals were not the 
very strong, noiseless, local type. I got John 
interested in the subject and he started 
working in the same direction, only he felt 
that an analog approach would prove su¬ 
perior to the digital line 1 was following. 
To make a long story short, he won and 
came up with the basic design for this unit 



which I am presenting. We have both put 
much time in on this unit and have found it, 
even in its most basic form, to out-perform 
just about any unit short of very sophisti¬ 
cated gear. 

The basic unit consists of four functional 
blocks: the isolation amplifier, ratio de¬ 
tector, the voltage comparator, and the high 
voltage switch. The isolation amplifier and 
the voltage comparator are both low cost 
integrated circuits, whose use keep the cost 
of this unit to a minimum. 

The secret of this terminal unit is in the 
UA-710 integrated circuit. The "710” is a 
high gain, high speed voltage comparator. 
Its operation can be summed up by stating 


+ 12VDC 
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that a reference voltage is applied on one 
input and the signal in question is applied to 
the other. Any time the incoming signal is 
greater than the reference, the output is in 
one state, and when the signal drops below 
the reference point, the output will switch 
to the other state. There is a very narrow 
threshold which gives this unit its extreme 
sensitivity. 

The detector portion of this TU is a ratio 
detector, such as is used in an FM receiver. 
This type of detector is very insensitive to 
amplitude modulation which allows the FM 
(FSK) to be detected when it is down in the 
noise. 

The incoming detected signal is integrated 
across C5 which is divided by R7 and R8 to 
form the reference voltage for the com¬ 
parator. Since this voltage is proportional to 
the detected signal, it automatically tracks 
and eliminates the need for a variable refer¬ 
ence control. 

T1 and T2 consist of the standard 88 mil 
toroid telephone chokes which are available 
surplus or as advertised in the back of this 
magazine. They have been modified into 
transformers by the addition of 50 to 100 
turns for a secondary. The number of turns 
used is not at all critical, as long as the 
same number of turns are on each trans¬ 
former. My unit has 100 turns, while the 
one built by WA6CFA has only 50; both 
units work equally well. 

A-l is used as an isolation amplifier to 
drive T1 and T2 differentially, and is no 
more than a Darlingtor differential amplifier. 
Two different units were tried with good 
results. I used the Westinghouse “WC115" 
since it cost less than the MC1429G, but 
either unit can be used if attention is paid to 
the different pin connections. 

The output keying transistor is a high 
voltage type, so the standard 150 volt loop 
supply could be used. Again, most any type 
of high voltage transistor can be used, but I 
recommend the MJE-340 which Motorola 
sells for around SI.00 and can handle the 
power easily. The neon bulbs are a must to 
protect the MJE-340 from kick-back spikes. 

Layout is not at all critical and modifica¬ 
tions are easily added for tuning indicators, 
reversing switches and the like. I might add 
that the best way I have found to put in a 
reversing switch is to switch the ‘‘hot" end 
of CM and C2 between respective places. 
Wired as shown in Fig. 1. the mark frequen¬ 
cy is 21 25iiz, with space being 2975Hz. 

In buying the IC’s, 1 would recommend 
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that the Fairchild 710 be purchased since it 
can be obtained for approximately $3.00, 
which is less than the other makes. 

With this unit, very narrow shifts are 
possible. I am able to copy a 200 cycle 
audio shift when it is below the noise level 
and voice communication is impossible. 
Narrower shifts should present no problem. 
I have not tried a shift of less than 200 Hz, 
but with the proper selection of values for 
C'l and C2 there is no reason it would not 
work somewhat narrower. 

Exact shift frequencies are not manditory 
for copy since the ratio detector is an FM 
type of detector. If the received station’s 
tones are a bit off frequency, you probably 
will not notice any increase in error rate 
unless the received signal is very weak or the 
tones are considerably off frequency. The 
operation of this unit can be vastly improved 
when utilizing narrow shift, by the addition 
of a good audio bandpass filter, designed for 
the shift in use, between the receiver audio 
output and the terminal unit input. If the 
signal being copied fades below copy level, 
or there is no signal at all, the Teletype 
machine will not run open; it will sit quietly 
until a proper signal is tuned in. 

...WA6JMM 
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Facts and Fads 


I once heard our illustrious hobby defin¬ 
ed as "I lull class of individuals who. by dem- 
onsii. u me a certain degree of achievement in 
radio techniques and principles, have carped 
the privilege of playing with the air waves," 
and while I know a few guys will gel a bit 
huffy over such a definition, I frankly like it. 

I rue it may be that our hobby has contrib¬ 
uted much in the way of the development of 
the arts, but it always has been with the idea 
of pleasure, foremost, and when it becomes 
otherwise, we will no longer be amateurs. 

I he very word, "amateur.” comes from the 
biench amator meaning one who loves. If 
you find pleasure in the art, that is. if you 
love the art, you are an amateur in its truest 
sense. (Just in case you're interested, the 
word "ham" was first applied to amateur ac¬ 
tors. They couldn’t afford to buy profes¬ 
sional make-up. so they made their own out 
of hanifat.> 

Strange as it may seem, piost sciences 
were first explored by pleasure-seekers, or 
amateurs, l or example, gunpowder was first 
invented for fireworks displays. The Chinese 
had little interest in its destructive power. 
Optics developed from the enjoyment of the 
light-scattering effects of irregularly shaped 
pieces of glass. Last of all. for many cen¬ 
turies. electricity was valueless except as a 
plaything. The early experimenters, in their 
course of discovery, some for pleasure and 
some for constructive purposes, stumbled 
through a comedy of errors as funny as any¬ 
thing that ever graced a ham actor's stage. 

As far back as 700 BC electricity was 
known by the early Creeks. A scientist nam¬ 
ed Thales of Miletus commented on the pe¬ 
culiar property of amber. Amber is a glass¬ 
like. yellow stuff which, so they say, is pet¬ 
rified pine-sap. When briskly rubbed, amber 
would mysteriously draw other substances 
toward it, where they would remain for a 
while and then fly away. As men will do 
when they can find no other explanation. 
Thales credited the supernatural. These ma¬ 
terials had a soul—they were alive. The 
soul of the amber drew them as if with a 
sucked-in breath. They flew away as the 


spirit exhaled! The Greek word for amber 
was "Tlcktron." Anyway, it was a begin¬ 
ning. 

Throughout the dark ages little happened 
with this plaything. Experimenters were 
either jailed or burned as witches. But by 
the 17th century, hams were at it again. 
Once Gilbert had listed the various "elec¬ 
trics,” or materials showing electrical char¬ 
acteristics. and Von Guericke had built a 
static generator, the clowns took it from 
there. In 1743, a Frenchman named Dufay 
suspended a small boy from the ceiling and 
charged him up with a static machine in 
order to watch bits of dust and splinters, 
etc., fly up to him. Dufay and his partner 
Nollet delighted the French court with this 
trick, and by charging each other up and 
drawing sparks from each other's nose. It 
wasn’t long before kids were being charged 
up all over the place. 

Another popular fad was to load a pretty 
girl with a nice hot static charge and then let 
her sweetheart kiss her! In 1745, Professor 
van Musschenbroek and a pupil were con¬ 
ducting an experiment in Leyden, Holland. 
They were seeking a way to store electricity, 
which by that time was thought to be a fluid 
(origin of the expression, "juice”). Ihe 
good professor had his student hold a jar of 
water in one hand while an electrical charge 
was fed into the water through a metaf con¬ 
ductor. After a while, the student touched 
the conductor with his free hand and nearly 
got knocked on his can. He didn't know 
that he had formed a capacitor with the wat¬ 
er as one plate, his hand as the other plate, 
and the jar as the dielectric. He holds rather 
doubtful honor of being the first person to 
be socked by a loaded capacitor. Van Mus- 
schenbrock offered the theory that his "Ley¬ 
den Jar" condensed the electric fluid, hence 
the use of the word "condenser." 

Van Musschenbroek called his experiment 
terrible and frightening, and advised his 
friends not to try it, so they tried it. The 
jar was soon improved by using foil conduc¬ 
tors inside and out. and shocks were "the 
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! hi nil, ” Dukn's partner. Nollet was quick to 
pick up the idea. People swarmed into Paris 
to experience his shocks. It was a real fun 
idea. Nollet made a whole company of the 
kiny's guards jump simultaneously. lie 
visited a monastery and zapped a line of 
monks three kilometers long. The idea soon 
came out that no matter how long the line 
of people was, they still jumped all at the 
same time. This electric stuff traveled awful 
fast. 

So, Leyden jars were the “in thing.” 
They were built into canes as a handy wea¬ 
pon, or practical joke, whichever was pre¬ 
ferred. It was noticed that the shocks could 
kill small animals, or start fires in ether and 
alcohol. It was sensational. A hundred 
years later the Leyden jar was still the object 
of much speculation. In 20,000 Leagues 
Under the Sea , Jules Verne had captain 
Nemo killing sharks with miniature Leyden 
jars. (Under water, no less!) 

I'm getting a bit ahead of myself. It had 
been noticed that small animals, killed by a 
Leyden jar, would, upon dissection, show 
the same symptoms as if they had died 
during a lightning storm. Could there have 
been a connection? Then came Ben Frank¬ 
lin. 

It’s generally agreed that Franklin took a 
tremendous chance of being knocked tail 
over teakettle when he performed his fam¬ 
ous kite experiment. Of course, Ben didn’t 
know that. How often ignorance of danger 
can look like courage. Giving credit where 
it’s due however, Franklin did not fly his 
kite with a wire for a string, as some people 
think. In the first place, there wasn’t any 
wire around in his time strong and light 
enough to do the job. A wire thick enough 
not to snap would have been so heavy the 
kite would never have gotten off the ground. 
He used a piece of wet hemp string as his 
conductor, while he held it by means of an 
insulating silk cord. He still took a heck of a 
chance. 

While we’re on the subject of Franklin. I 
might mention in passing that he gets credit 
for naming positive and negative polarity, 
and defining them just the opposite as they 
actually arc. (Positive should imply an ex¬ 
cess not a shortage.) His odds there were 
50:50. but he just didn't luck out. 1 guess 
he used up all his luck with the kite where 
he needed it. 

Out of this came the lightning rod I have 
a picture before me that I wish was not 
copyrighted, so the editor could only re- 
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produce it. It shows a man holding an um¬ 
brella with a lightning rod on top, and a 
long wire trailing off along the ground. I’d 
like to see the next scene. 

In St. Petersburg, a Professor Richmann 
connected a lightning rod to a metal sphere 
in his lab, ungrounded. He got too close 
during a storm and was instantly killed, 
science’s first electrical fatality. 

When Galvani’s wife had the tar scared 
out of her by a pair of frog legs that jumped 
without having the rest of the frog attached, 
(around 1786) there began a great deal of 
speculation that electricity might be the se¬ 
cret of life itself. Scientists began to toy 
with the idea of electrical cures for crippling 
diseases. Many an unfortunate cripple was 
wired up to various wierd and wonderful 
machines, and watched hopefully as limbs 
hitherto immobile kicked convulsively. In 
1818, a condemned murderer sold his body 
to some English scientists who sent power¬ 
ful surges of current through it. This was 
perhaps the most gruesome experiment in 
the history of man. The corpse jumped, 
wiggled, gasped, moaned, squirmed, and 
even pointed a finger. Life, however, never 
returned. In 1886, New York State decided 
to try out the first electric chair. They 
fouled the job very thoroughly, and the vic¬ 
tim was ghoulishly cooked. Ever since, the 
chair has been called the “hot seat.” 

Morse’s invention of the telegraph in 
1844 did not begin, as many think, with the 
words, “What hath God wrought?” That 
message was the first official message, and 
Morse had promised in advance to a lady 
friend that he would use it. Actually, the 
news of Henry Clay’s nomination for pres¬ 
ident had been reported from Baltimore to 
Washington several days earlier. 

Bell had his share of sport with his tele¬ 
phone. It has been said that when he 


demonstrated it from Boston to Salem, his 
audience at the Salem end were treated to 
hearing Bell’s landlady bawl him out for be¬ 
ing late with the rent. The emperor of Bra¬ 
zil, upon hearing a telephone for the first 
time jumped back and cried, “My God it 
talks!” 

Edison made many an invention for his 
own convenience. He had made a profound 
impression when, as a rookie telegrapher, he 
was “initiated” by the old timers. For two 
hours the fastest boy on the line whooped it 
up, and Edison copied solid. Finally he 
opened his key and signalled, “Send with 
other foot.” In spite of first impressions he 
did finally get himself canned. He was on 
the night shift, and required to send out a 
recognition signal (to prove he was awake) 
every hour. He doctored up a clock and 
connected it to the line, and his signal went 
out automatically. The boss got suspicious, 
however, when he failed to get an answer 
just after the hourly check. He went out to 
the station and caught Tom sleeping like a 
baby as his machine faithfully ticked out its 
hourly check. To frost the cake, Edison 
when he was awake, carried on his own in¬ 
dependent research in the station. One night 
he tried to get a little battery acid out of a 
large carbouy in the back room. The car- 
bouy spilled over and the acid seeped 
through the floor where it made short work 
of the rug downstairs, 

I could go on and on, but eventually it 
would get boring. In closjng, let me just re¬ 
late one more tale. The late Ernie Kovacs 
was famous for technical sculduggery on his 
TV shows. Nothing he did there could quite 
match his joke on a certain hospital staff 
when they examined his chest xray plate and 
saw the words, “out to lunch” in big black 
letters. Ernie had cut the letters out of 
aluminum foil and pasted them on his belly. 

...W1USM 
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Super Simple B-F-0 


Tunes SLOW and Stable Too. 


Have you ever wanted a small bfo to re¬ 
ceive CW or SSB on one of the many multi¬ 
band transistor portables which are available 
on the market today? 

Many articles are available which state 
“Simply modify an old if transformer as fol¬ 
lows, etc., etc.” Attempts to remove the 
built-in capacitor or simply cut the unused 
and unnecessary winding from a miniature 
transformer is enough to drive a good man to 
drink. By the way, that drink doesn’t help 
a large unsteady hand cut that elusive #42 
wire from a small transformer with any less 
effort. Should you be fortunate enough to 
remove the lead without damage to the re¬ 
mainder of the transformer you usually find 
the tuning rate to be too fast to be practical 
if not just impossible. 



Actual Size P.C. Board 


The circuit described herein utilizes an in¬ 
expensive (39^) Vari-loopstick. There are 
four additional Components and any pnp 
transistor gives sufficient signal that no direct 


Walt Pinner, WA8BHK 
146 57 Jenny Drive 
Warren, Michigan 48093 




3V TO 9V 

2.4 ma. drain @> 6 V.D.C. 

coupling to the receiver is needed. Most re¬ 
placement loopsticks are supplied with a small 
chrome knob and in this circuit two revolu¬ 
tions are needed to go through zero beat at 
455 kHz. Therefore, adjustment of SSB or 
CW signals by changing the oscillator frequen¬ 
cy is not at all critical in the event the tuning 
rate of your receiver is too fast. 

Wiring is not at all critical; however, short 
rigid leads are desirable and should you elect 
to use the circuit board or a metal mounting 
plate the effects of hand capacitance when 
tuning will be eliminated. As a final pre¬ 
caution against instability due to the con¬ 
struction of the loopstick, I suggest coating 
the coil with paint or epoxy glue for rigidity. 
The PC board may be mounted to the bottom 
of the loopstick and the coil then inserted 
through a hole in the receiver case. Outboard 
operation is also possible by merely placing 
the bfo close to the receiver being used. 

. . .WA8BHK/WB4MYL 
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An IC Audio Notch Filter 


John J, Schultz, W2EEY/1 
40 Rossie St. 

Mystic, Connecticut 06355 


A bridged-T audio notch filter combined 
with an 1C amplifier produces a highly 
versatile, wide-range audio rejection filter 
with both variable frequency and variable 
“Q” controls. 

Audio filters are certainly nothing new. 
They have long been used to improve the 
selectivity of a receiver or transceiver when 
it was not desired to “dig” into the if 
circuitry and improve the selectivity at the rf 
level. The disadvantage of such a method of 
selectivity improvement is that the selec¬ 
tivity takes place late in the receiver pro¬ 
cessing chain. Therefore, when one is lis¬ 
tening to a weak station, a strong station 
near in frequency can control the avc or 
overload the receiver stages. 

Nonetheless, audio selectivity is easy to 
apply and can take the form of either an 
audio frequency peaking or notching type 
function. Audio peaking can easily be pro¬ 
vided by a number of fixed frequency filter 
designs and numerous inexpensive units are 
available from surplus outlets. The disadvan¬ 
tage of the peaking approach is that most 
filters which are of any real use produce a 
“ringing” effect. The sound is unnatural and 
definitely very tiring if the filter is con¬ 
stantly left in -the circuit without any pro¬ 
vision for disabling it. Stations can also be 
lost when scanning a band unless tuning is 
done very slowly when using the filter on 
CW. 

The notching type filter, on the other 
hand, is usable on both CW and phone. It 
does not cause any ringing effect and does 
not mask any signals when quickly scanning 
a band. A single notch filter can only 
eliminate the one frequency to which it is 
set, but when a receiver already has a good 
phone filter - such as the multiple crystal or 
mechanical types found in SSB trans¬ 
ceivers — one notch frequency possibility 
seems to suffice in most qrm situations. 
Audio notch filters built around passive 


components only are fairly old, but their use 
has disappointed many operators because to 
achieve reasonable narrowness and high at¬ 
tenuation at the notch frequency, expensive 
capacitors were necessary and the filter 
could only be used in very high impedance 
circuits. The use of an integrated circuit 
amplifier with a notch filter in a feedback 
arrangement, however, produces a notch 
filter of very high Q using inexpensive 
components. It is neither critical as to circuit 
impedance nor does it introduce any overall 
circuit insertion loss. 

Basic Circuit 

The circuit of the IC notch filter is shown 
in Fig. 1. The actual notch filter consists of 
the bridged-T network - the ganged 50 K 
potentiometer and the two .05 mf capac¬ 
itors. The circuit presents a very high attenu¬ 
ation at one frequency which is related to 
the time constants of the circuit. The fre¬ 
quency of maximum attenuation can be 
changed by either changing the value of the 
resistive or capacitive legs. As was men¬ 
tioned, however, unless special precautions 
are taken, the bridged-T network alone will 
tend to produce a very broad rejection notch 
which is particularly unsuited to CW work. 
The integrated circuit, however, corrects this 
situation in the following manner: the input 
signal passes through the bridged-T network 
to one input of a differential operational 
amplifier (a Motorola MCI533 in this case). 
Feedback through R4 is coupled from the 
amplifier output back to the signal input 
point. The other amplifier input (-) then 
receives a combination of the original input 
and feedback signals. Since the nature of a 
differential amplifier is such that when the 
(+) and (-) inputs receive equal level signals, 
the output is zero, R2 and R3 are chosen 
such that this condition exists and infinite 
attenuation takes place at the notch 
frequency. 
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There may be situations where a some¬ 
what broader rejection notch is desired with 
correspondingly less maximum attenuation 
at the notch frequency. This adjustment is 
provided by making R1 variable, as shown in 
Fig. 1. As the wiper arm on R1 moves from 
right to left, the feedback voltage around the 
operational amplifier decreases and the ef¬ 
fective Q of the bridged-T network is re¬ 
duced. Thus, if desired, R1 can be made 
variable and functions as a “Q” control. 
Otherwise, RI can be a fixed value resistor 
and R2 is connected to the junction of R1 
and R4 to produce a single frequency, deep 
notch audio filter. In this case, the only 
variable control would be the dual 50K ohm 
potentiometers which vary the time constant 
of the bridged-T network and hence the 
notch frequency. The dual potentiometer is 
capable of varying the notch frequency over 
about a 10:1 frequency range — 300 to 
3,000 cycles approximately. This range 
should certainly suffice for most applica¬ 
tions but, if desired, the range can be 
changed by using different (but equal) values 
of capacitance for Cl and C2. 

The differential operational amplifier 
used may seem an unusual component to 
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Fig. 1. Schematic diagram of the variable 
frequency and variable bridge-T notch filter. 
Various other 1C units may be used besides 
the unit shown. 

many readers. Although the basics of inte¬ 
grated circuits cannot be explored in this 
article, it should be realized that the inte¬ 
grated circuit used is only a multi-stage 
transistor amplifier packaged into a housing 
the size of the usual single transistor. The 
main feature that separates the differential 
amplifier from a conventional amplifier is its 
input circuitry. The “differential” input has 
a non-inverting (+) and inverting (-) input. A 
positive-going voltage applied to the non¬ 
inverting input produces a positive-going 
output voltage. The same voltage applied to 


BOX 62 .FLORHAM PARK NJ 07932 


GO VHF 


Go VHF the easy VHF Associates way. Send for descriptive 
Technical Bulletins describing our complete line of TRAN¬ 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY MULTIPLIERS for 50, 144, 220, 432 and 
1296 MHz. 

VHF ASSOCIATES, INC. 

P.O. Box 22135, DENVER, COLORADO 80222 


V i bbople X 

ENJOY EASY, 
RESTFUL KEYING 
$20.95 to $43.95 
THE VIBROPLEX 
CO.. INC. 

833 Broadway, 

N. Y. 3, N.Y. 



JULY 1969 


73 






the inverting output produces a negative¬ 
going output. Thus, the same value and 
polarity voltage applied to both inputs will 
produce no output. 

Fig. 1 shows the use of a Motorola 
MCI 533 operational amplifier, but almost 
any similar unit will suffice. A number of 
inexpensive “surplus” IC operational ampli¬ 
fiers are available from such suppliers as Poly 
Paks, Lynnfield, Massachusetts 01940. Other 
units may differ in their voltage require¬ 
ments and roll-off compensation needs (the 
RC network between pins 9 and 10 on the 
MCI533), but this information is usually 
supplied with the unit. It should be noted 
that a simple integrated circuit audio ampli¬ 
fier cannot be used; such units do not have 
differential input circuits. 

Construction 

There are very few precautions to be 
observed in constructing the unit because of 
the nature of its operation. One possible 
method of construction which the author 
explored is shown in Fig. 2. All of the circuit 
components are mounted on a piece of 
vectorboard which in turn is mounted on the 
rear potentiometer of the dual 50K ohm 
potentiometer. A piece of foam plastic 
material is glued between the underside of 
the vectorboard and the rear potentiometer 
to achieve the mounting. 

The parts layout shown for the vector- 
board in Fig. 2 need not be followed 
exactly, although it was the simplest which 
the author could devise. If an integrated 
circuit packaged in a dual-inline container is 
used (rectangular with 5-7 connections on 
each long side), the IC can be mounted on 
the left side of the vectorboard and R5 and 
C3 both placed under Cl. No “Q” control is 
provided for in the parts layout shown, and 
R1 is a fixed value resistor. R1 need only be 
made variable, as shown in Fig. 1, if this 
feature is desired. The values of R2 and R3 
can only be properly chosen by first using a 
10K ohm potentiometer in their place (with 
the wiper arm going to terminal 2 on the IC) 
due to component value variation. The 
procedure is fairly simple. The wiper arm on 
R1 (if a variable unit is used) is first set 
towards the junction of R1 and R4. Then, 
using an input signal containing a frequency 
which the notch filter can reject, the dual 
50K ohm potentiometer is adjusted for 
maximum rejection. Leaving this control set, 
the temporary potentiometer used in place 
of R2 and R3 is adjusted for complete signal 


rejection. At this point, the arms of the 10K 
ohm potentiometer are measured and re¬ 
placed by equivalent value fixed resistors. 

The resistors used in the notch filter can 
either be l A of Vi watt sizes. The capacitors 
need be rated no higher than the maximum 
value of the supply voltage used for a 
particular IC. The capacitors used in the 
bridged-T network should be of good quality 
to achieve the sharpest notch selectivity. 
Disc ceramic types are acceptable, although, 
if possible, low-loss types such as the 
Aerovox P123ZN series are preferred. The 
current demand from the power supply is in 



necessary but the components can so com¬ 
pactly be grouped on vectorboard that the 
entire circuit mounts on the back of the 
frequency control potentiometer. 

the order of a few milliamperes, but the 
operating voltages should be obtained from,a 
well-filtered source to avoid any possible 
hum problems. 

The dual 50K ohm potentiometer used in 
the bridged-T circuit is a standard linear 
taper type. Although one can purchase such 
potentiometers from various supply houses, 
particular attention should be paid to being 
“cost-conscious” about this item. The 
author has found such potentiometers avail¬ 
able for as low as 35^ as compared to prices 
of $3 for similar units at regular catalog 
prices. 

Mounting and Operation 
The mounting or placement of the notch 
filter in a receiver or transceiver is fairly 
flexible. The unit can be inserted between 
almost any two audio stages. DC blocking 
capacitors must, of course, be used to 
prevent other than audio frequencies passing 
through the filter. Alternatively, the unit can 
be used completely external to a receiver or 
transceiver. The audio output from the 
receiver or transceiver can be taken from a 
headphone jack or from the loudspeaker 
terminals through a transformer (4-10 ohms 
to IK ohm or more). The gain of the 
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operational amplifier, in the latter installa¬ 
tion, is more than sufficient to drive any pair 
of medium to high-impedance headphones. 

Operation of the notch filter is extremely 
simple. When not in use, the filter is adjusted 
for maximum low-frequency attenuation. As 
qrm develops, the filter is used (in con¬ 
junction with tuning of the receiver 
bandpass) to eliminate the most severe inter¬ 
fering beat (on SSB or CW). The result is an 
almost complete attenuation of the inter¬ 
fering signal while still retaining the full 
fidelity of the desired signal. The difference 
between this method of qrm elimination and 
that which depends upon a severe reduction 
in bandpass to accomodate only the desired 
signal is quite startling in terms of fidelity 
and ease of tuning. 

Summary 

Many thanks are due to Herman Gelback, 
W7JPU, of the Boeing Company, who com¬ 
pletely developed the original circuitry of 
the IC notch filter and who allowed the 
author to present this description of its 
operation. Herman has also suggested that 
besides the MCI533 IC, another suitable 
off-the-shelf IC would be the General Elec¬ 
tric PA-230, which sells for just over S3. 

. . . W2EEY/1 

PC Board Improvement 

Before starting to wire your next printed 
circuit board, kit, or homebrew, take time to 
save yourself trouble later. Drill out all 
holes where wires connect to the proper size 
and install Vector terminals. This eliminates 
future problems involved in trying to recon¬ 
nect wires to holes which are out of sight be¬ 
neath a pool of solder. The possibility of 
lifting the foil during repairs is also mini¬ 
mized. 

Another place where this technique bears 
fruit is in a situation where a component 
must be removed in order to make circuit 
adjustments. Some transceiver front ends 
are a prime example. In order to neutralize 
the RF stage it is necessary to remove plate 
voltage. This is done by removing a resistor 
from the pc board at a point which is at 
best impossible to reach. Reinstallation is 
even worse, calling for at least three hands, 
long nose pliers, and a truck driver vocabu¬ 
lary. After the Vector terminals are installed 
on the bottom of the board, removal and in¬ 
stallation is a distinct pleasure. SB-llOA 
owners please note. 

William P. Turner, WA0ABI 
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Converting the 

AN/VRC -19 Transceiver 


S. T. Kelly, W6JTT 
12811 Owen Street 
Carden Grove, California 92641 


Recently there has appeared on the sur¬ 
plus market, and through MARS channels 
large quantities of a unique vhf FM trans¬ 
ceiver called the AN/VRC-19. The three ver¬ 
sions of this set all cover the same frequency 
range (152-174 mhz), but they differ in their 
input power requirements. The most com¬ 
monly encountered version is the AN/VRC- 
19 X which is the 12 volt model. The set 
consists of a single case containing a transmit¬ 
ter (T-278/U), receiver (R-394) and a dyna- 
inoter power supply. It was originally de¬ 
signed for use in military police vehicles and 
other non tactical applications. It is of 1950 
vintage having numerous sub miniature tubes. 
Typically, the sets are found without the con¬ 
trol head or manual. 

Basically, the set is a wide band (15 khz 
deviation) single channel crystal controlled 
transceiver with a 30 watt output. The trans¬ 
mitter has provision for operation on two 
channels providing that they don’t differ by 
more than 500 khz. However, this feature 
was seldom used and most of the transmit¬ 
ters will be found with the channel 2 1AD4 
oscillator tube missing. Also, don’t worry if 
you see a hole for a missing module in the 
receiver. This is for the re-transmission relay 
which is normally not supplied. 

Getting the set on the air consists of solv¬ 
ing two problems wiring in the controls, and 
obtaining power. This article will assume 
that you will use the set mobile from a 12 
volt battery. 

The fastest way to get on the air is to get 
a C-847/U control head and apply 12 vdc (at 
24 amps on transmit) to terminals 1 and 2 
of J-80(>. The control head has two terminal 
boards inside. TB-1501 and TB-1502. The 
terminals on these boards are numbered 1 

7G 



The AN/VRC-19 with the front cover re¬ 
moved. The receiver is the unit on the left. 


through 20. Connect these to terminals 1 
through 20 of TB-804 and TB-805 in the 
case (see Fig. 1). The C-847 head is rare, so 
the circuit shown in Fig. 2 was built to re¬ 
place it. The controls including a 3” speaker 
were mounted on a 5'/i EIA panel. 

After assembling and wiring the control 
panel, you will have to obtain the proper 
crystals. These should be CR-27’s for the 
transmitter, calibrated for a 32 pf circuit. 
The receiver uses CR-32 third overtone crys¬ 
tals. The transmitter crystal frequency is ob¬ 
tained by dividing the desired output frequen¬ 
cy by 32. The receiver crystal frequency is 
calculated by: 

Crystal freq.=desired frequency(mhz)-7.8/6. 
The receiver crystal oven assembly is located 
in the local oscillator module. 

Receiver alignment 

After installing the receiver crystal in the 
oven, turn the power on and allow the recei¬ 
ver to warm up for 15 minutes. Connect 
vtvm between the LO and GND test points. 
Adjust the four slugs on the local oscillator 
module (Z-31, Z-32, Z-33, and Z-34) for 
maximum negative voltage. 

Next, move the vtvm probe to the 2nd if 
test point. Connect a signal generator to the 
antenna connector and tune it to the desired 
operating frequency. Adjust the five slugs 
on the ;•/ amplifier module for maximum ne¬ 
gative reading on the vtvm while keeping the 
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Fig. 1. Control Schematic For AN/VRC-19 j 
Transceiver. j 

signal generator output as low as possible. 

Precise adjustment of the receiver frequen¬ 
cy can be obtained, after the above alignment, 
by connecting the vtvm between DISC and 
GND test points and adjusting Z-31 (top 
slug in the local oscillator module) for zero 
reading on the vtvm when receiving the desir¬ 
ed frequency. 

Transmitter tune up 

First get your hands on cable assembly 
CX-2371, or build a jumper cable 30” long 
so that you can work on the transmitter out 
of the case. Without this it is impossible to 
align the transmitter. 

Remove the dust covers from the transmit¬ 
ter and turn the set on, allowing it to warm 
up for at least 15 minutes. Set the channel j 
selector switch to channel 1. Turn the coup¬ 
ling control to minimum and place the Tune/ 
Operate switch in the tune position. Set cap¬ 
acitors C-403 and C-404 to their mid point 
positions. The test/off switch is used to con¬ 
trol the transmitter during the alignment pro¬ 
cedure. Do not operate the transmitter for 
more than a few minutes at a time or the dy- 
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namotor will overheat. 

Place the vtvm probe in J-401 and adjust 
Z-401 for maximum deflection. Then back 
it off until it is reduced to 2/3 of its maxi¬ 
mum value. The reading should be approxim¬ 
ately - 3.5 volts. Next, place the probe in 
J-402, 403 and 404, adjusting Z-402, Z-403 
and Z-404 sequencially for maximum deflec¬ 
tion. Place the probe in J-405. Set Z-405 
to approximately the same physical setting 
as Z-404. Adjust C-429 for a maximum read¬ 
ing, then peak using Z-405. Repeat as these 
controls interact. Replace the dust covers 
and reinstall the transmitter in the cabinet. 

Place the vtvm probe in the driver grid 
jack and adjust the final grid tuning capaci¬ 
tors C-437 and C-439, and the driver plate 
tuning capacitor C-436 for maximum. 

Set the tune operate switch to the operate 
position. Place the vtvm across the PL CUR 
jacks and connect the antenna or dummy 
load. 2.5 volts is equivalent to 100 ma. Dip 
the final tank using the plate tuning control, 
and adjust the antenna tuning capacitor for 
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maximum plate current. Increase the anten¬ 
na coupling while repeating the adjustments 
of the plate tuning and antenna tuning con¬ 
trols until the plate current reaches 140 ma. 
Connect the vtvm across the BAL test points. 
The reading should be 0. If there is a deflec¬ 
tion, adjust the final grid controls until a zero 
reading is obtained. 

Precise adjustment of transmitter frequen¬ 
cy can be accomplished using C-403 for chan¬ 
nel 1 and C-404 for channel 2. 

The set is now ready for operation. This 
set has a unique re-transmission feature en¬ 
abling it to operate as a repeater. This re¬ 
quires installation of relay assembly K-271, 
to be plugged into the empty cell in the re¬ 
ceiver, and terminals 1 and 10 and 2 and 9 of 


TB-801 to be jumpered. If you use the set in 
this mode be sure the squelch is operating, 
or the transmitter will transmit constantly. 

As a matter of interest, the receiver can 
be used on 60 hz, without modification, 
simply by unplugging the vibrator and fuse 
and applying 6.3 vac 4 amps to terminals 4 
and 5 of PP-867/U. The transformer is de¬ 
signed for 95 hz operation and the 6.3 V 
winding is rated at only 1 amp, but it is hus¬ 
ky enough. 

There is a 110 V power supply available 
for this set. The receiver uses a PP-846/U 
and the dynamotor assembly is replaced by a 
PP-804/U supply. If these supplies are avail¬ 
able, it is simply a matter of applying 115 V 
60 hz to terminals 4 and 5 of TB-803. 

The unit on hand was tuned to operate on 
148.01 mhz without any circuit changes. 
Judging by the settings on the controls, it 
should be possible to cover the upper portion 
of 2 meters without padding. Additional in¬ 
formation can be found in TM-11-297, the 
technical manual for the set. 

...W6JTT 


Rhyme with Reason 

“Thirty days hath September, April, June 
and November...” What would we do with¬ 
out this handy little rhyme to tell us the num¬ 
ber of days in the months? 

Why wouldn’t a rollicking rhyme help us 
to memorize the many confusing terms and 
definitions we meet in beginning radio? Does 
a volt or amp light up the lamp? Watt keeps 
hot the coffee pot? 

In assisting some 75 Novices over the last 
fifteen years, I discovered these terms or 
“tools of the trade” to be the hardest thing 
the student had to learn-and to tell one 
from the other! And the student must know 
them well before he can even begin to discuss 
the fascinating topic of ham radio. 

Nobody would think of starting to assem¬ 
ble a transmitter or vacuum tube voltmeter 
without being able to recognize a screw driv¬ 
er, pliers and soldering iron-plus the ability 
to use them. 

Let’s see what we can do with the subject 
in rhyme right now! 
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An ampere is a rate of flow 
Like gallons in a minute, 

A coulomb is how much the pail 
Eventually has in it. 

A volt, like water pressure 

Expressed in PSI (Pounds per square inch) 

Is pushing force and is of course 

What sends the amperes by. 

The ohm, resistance, tries to stop 
The ampere as it flows, 

Remember how the water slows 
In long, long lengths of garden hose ? 

A kilo is a thousand of, (1000) 

Let’s learn it right away, 

So when you see the FCC 
You'll grin and bless the day. 

MEG means a million of, (1,000,000) 

As everybody knows, 

Try writing down the figure 1 
And follow with six o's. 

A micro means a millionth of, (.000 001) 

Be sure you get the point, 

Pico one millionth micro, 

Both eyes jump out of joint. 

For frequency it’s cycles, (per sec) 

Or hertz these modern times, 

It doesn’t make much difference 
For neither one will rhyme. (Kilocycle 
now Kilohertz) (Megacycle now Mega¬ 
hertz) 

Inductance comes by henrys, 

It’s like a stretching spring, (Current 
lags in coils) 

Delays the current for a while 

But gives back everything. (No power loss) 

Capacitance is farad, 

It’s like that spring let go, 

CAPS store up "juice" then turn it loose 
To leap ahead and flow. (Current leads 
voltage wave) 

The watt is rate of power used, 

Volts multiplied by amps, 

It's on appliance name-plates, 

Like toasters, irons and lamps. 

The joule is simply energy, 

One watt per second’s time, 

Hold on, have patience, this is all, 

We’ll quickly end this rhyme. 

KW meters multiply 
Volts push X amps X hours, 

And you must pay each thirty days 
For energy from power. 

Now get to work and memorize 
This swinging little rhyme 
And you will "best” that Novice test 
In half the usual time! 

D.A. Hoover, W9VEY 
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Jim Kyle, K5JKX 


The Greatest DX of All! 


Old-timers like to tell of the “good old 
days” when they proved the worth of those 
useless short waves below 200 meters- -and a 
newer generation of pioneers can rightfully 
claim their honors for the first low-power 
earth-moon-earth contacts on uhf. 

Its true, too, that the first working para¬ 
metric amplifier was built by a ham in his 
home shop. Even Hertz and Marconi were 
"amateurs” in the strictest sense of the word, 
at first anyway, so amateur radio can truth¬ 
fully claim to have pioneered the art of radio 
communications. 

Unfortunately, as the state of the art has 
expanded in ever-widening spheres, the cost 
of experimentation and the depth of know¬ 
ledge required in order to be aware of just 
where today’s frontiers may be located has 
made it exceedingly difficult for hams, 1968 
model, to maintain the pioneering tradition. 

If this bothers you, cheer up! There’s at 
least one major frontier still left open to ham 
exploration, and it won’t cost you the price 
of a new rig to enter it. Any results you 
come up with may be as far-reaching in their 
effects as were those of the earlier genera¬ 
tions, and the study may (if you happen to 
have that turn of mind) be even more interest¬ 
ing than were their efforts. 

Interested? Read on. 

This one remaining new frontier was first 
broached in the winter of 1931-32, with pub¬ 
lication of an article in the Proceedings of the 
IRE. titled “Atmospherics at High Fre¬ 
quencies." VHF addicts may be interested 
to know that the original article is followed, 
in bound copies of the proceedings, by an¬ 
other pioneering study titled “The Ionizing 


Effect of Meteors in Relation to Radio Propa¬ 
gation”- -but that’s outside our subject right 
now. 

The paper on atmospherics reported upon 
tests made on behalf of RCA at Holmdel, 
New Jersey, by an engineer named Karl Jan¬ 
sky. RCA’s communications network, like 
all others then and now, had been plagued 
by atmospheric interference, and Jansky had 
been assigned to use a sensitive receiver and 
directional antenna to attempt to locate the 
sources of this interference. 

He located three types of interference and 
charted all three over a period of several 
months. One of the three types gave birth to 
a new branch of science. 

In his original report, on page 1930 of the 
1932 volume of Proceedings of the I.R.E., 
Jansky described it: “The static of the third 
group is also very weak. It is, however, very 
steady, causing a hiss in the phones that can 
hardly be distinguished from the hiss caused 
by set noise. It is readily distinguished from 
ordinary static and probably does not origin¬ 
ate in thunderstorm areas.” 

Jansky’s report went on to describe the 
arrival direction of the signal and its chang¬ 
ing relation to the sun’s position in the sky. 
As the sun’s rays became more and more per¬ 
pendicular at the receiving station, the signal 
source appeared to move more and more to¬ 
ward the west. 

“It would appear,” wrote Jansky, “that 
the change in the latitude of the sun is con¬ 
nected with the changing position of the 
curves. However, the data as yet only covers 
observations taken over a few months and 
more observations are necessary before any 
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hard and fast deductions can be drawn.” 

In this first report, Jansky speculated that 
the static might come either “directly from 
the sun, or, more likely, it may come from 
the subsolar point on the earth.” 

A second report several months later cor¬ 
rected this conclusion. As the spring of 1932 
advances, the source of the unknown signal 
failed to keep step with the sun’s position. 
It became increasingly evident that the source 
of this signal was not on earth, or even in the 
solar system, but somewhere farther out. 

Surprisingly enough, the discovery made 
little stir at the time in scientific circles, al¬ 
though newspapers and network radio made 
much of the signals from outer space. When 
Jansky completed his original assignment, his 
discovery was almost forgotten. 

With one exception. A young ham in 
Wheaton, Illinois, just out of college, found 
his imagination fired by Jansky’s discovery. 
At the age of 22, Grote Reber, W9GFZ, be¬ 
came the first ham radio astronomer-and for 
a dozen years, until 1945, he was the only 
radio astronomer in the world! 

By the time Reber was ready to start col¬ 
lecting his gear, several years had passed. The 
time was late 1936. Considering the state of 
the radio art at that time, his plans appear 
almost impossible—yet he designed and built 
a 31-foot parabolic reflecting antenna, al¬ 
most entirely from wood except for the gal- 
vanized-iron reflector surface itself. 

“All the wooden pieces, including the lat¬ 
tice parapet, were cut, drilled, and painted by 
me personally,” Reber wrote in an article 
prepared for the special Radio Astronomy 
issue of the I.R.E. Proceedings published in 
January, 1958. “Part time assistance. . .was 
secured on the foundations, metal parts, and 
erecting the structure, with the exception of 
the skin which I personally put together 
piece by piece.” 

Erection of the antenna took him four 
months, from June to September of 1937. 
The antenna is still in existence; in 1947 
when Reber joined the National Bureau of 
Standards it was disassembled and re-installed 
on a turntable near Sterling, Virginia. Some 
5 years later it was disassembled, and the parts 
sent to Boulder, Colorado. Since then, it has 
been made available to the National Radio 


Astronomy Observatory for exhibition pur¬ 
poses. 

Anyone who hopes to be a pioneer by 
ordering the latest equipment fresh out of a 
catalog should read Reber’s own account; 
there’s room here to cite only the highlights. 
When the two-ton antenna was completed, 
the work had barely begun. Some type of 
receiver, also, was necessary- -and in the mid- 
30’s, uhf had hardly been explored at all. 
All Reber’s first attempts at reception were 
on a frequency near 3300 me. 

The entire spring and summer of 1938 
was spent working at 3300 me with a variety 
of receivers, but no repeatable results were 
obtainable. ‘ All this was rather dampening 
to the enthusiasm,” Reber reported. 

Reluctantly, he decided to come lower in 
frequency. A new receiver for 910 me was 
built, using type 953 and 955 acorn tubes. 
The cavity resonator for this receiver was a 
steel drum which originally held 100 pounds 
of white lead, and the dimensions of this 
drum determined the exact operating fre¬ 
quency. 

The autumn of 1938 and the following 
winter were spent in a duplication of the 
earlier year’s work, but at lower frequency. 
Again, W9GFZ found no positive results. “In 
a measure, it was disappointing,” was his re¬ 
flection 20 years later. “However, since I am 
a rather stubborn Dutchman, this had the 
effect of whetting my appetite for more.” 

“It was perfectly clear,” he continued, 
“that a further great increase in sensitivity 



300G 30G 3000M 300M 30M 3M 

FRFQUENCY(Hi) 

Fig. 1. Comparison of sun's radio-frequency 
output across hf, vhf, uhf, and ehf frequency 
spectra. Most hf energy comes from high- 
energy corona while visible light and heat 
come from cooler photosphere. Radio 
astronomers tend to talk in terms of wave¬ 
length rather than frequency, thus both are 
shown here. 
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was necessary.” The only answer to that was 
to come still lower in frequency. A frequency 
near 150 me was selected and a state-of-the- 
art receiver using type 954 tubes and coaxial 
line resonators was constructed. It was com¬ 
pleted in the early spring of 1939, and on the 
first Saturday when help could be obtained, 
was installed at the focal point of the huge 
dish in the Reber yard. 

This time it worked. In early April 1939, 
good reproducible plots were being secured 
every night that observations were made. At 
this stage, the plots were made manually re¬ 
cording signal strength once every minute- -a 
practice which limited the observations to 
those hours which Reber could spare from 
his fulltime employment in the Chicago 
radio-manufacturing industry. 

The only signals which could be located 
with this setup were those from the Milky 
Way. In addition, the signals were much 
weaker than any then-existing theory pre¬ 
dicted. Equipment difficulties continued, 
since the entire project was a one-ham opera¬ 
tion with no subsidies from any outside 
source. Nevertheless, Reber published his 
first reports in the February, 1940, issue of 
I.R.E. Proceedings and the June, 1940, 
Astrophysical Journal. 

The success, limited through it was, whet¬ 
ted Reber’s appetite, and he immediately 
turned his efforts toward the making of a 
complete radio survey of the sky. 

With this in mind, he purchased automatic 
recording equipment early in 1940, and con¬ 
structed an array of test equipment with 
which to keep the receiver properly main¬ 
tained. The survey, at a frequency of 150 
me, was begun in 1941 and results were pub¬ 
lished in August, 1942. 

A world at war had little time for such 
far-out pursuits as radio reception from space, 
but Reber stuck with it. Better vhf tubes be¬ 
came available and a completely new wide¬ 
band receiver was designed and installed. A 
re-survey was begun in 1943 and published 
in late 1944. 

“When it became apparent, toward the end 
of 1943, that the situation was fairly well in 
tyand at 160 me,” Reber’s recollections con¬ 
tinue. “I cast about to see what could be 
done at higher frequencies to improve the 


resolution." He obtained some 446B light¬ 
house tubes in the summer of 1945, and 
built a 6-stage 480-mc receiver. Observations 
at the higher frequency began in the summer 
of 1946, and this series was the last work 
done from the urban Wheaton location. The 
following year, Reber joined the NBS as a 
radio physicist. This final series accomp¬ 
lished two major points: it provided the ex¬ 
pected increase of detail in the sky map, and 
it revealed a completely unexpected pheno- 
monen in the sun’s production of radio sig¬ 
nals. Both were highly significant. 

Meanwhile, in 1942, J.S. Hey in England 
and G.C. Southworth in New Jersey inde¬ 
pendently recognized radio signals from the 
sun during the course of radar experiments. 
Their reports were delayed for military rea¬ 
sons and Reber’s 1944 report was the first 
published. 

When the war came to an end, many 
scientists in England, Australia, and Europe 
followed in Reber’s pioneering footsteps. 
Hey himself, is credited with three major dis¬ 
coveries, which is a significant percentage of 
all the major discoveries so far in this field. 
The list of those in the field is much too long 
for this space; progress was paced by Hey, a 
group in Sydney, Australia, under J.L. Paw- 
set, and another group in Cambridge, England, 
led by M. Ryle. 

By this time, the major emphasis was on 
high-resolution sky surveys with huge anten¬ 
nas. John Kraus, W8JK, at Ohio State Uni¬ 
versity, made major contributions with a 96- 
element array of helix antennas operating 
near 300 me, and a double reflector array 360 
feet long by 70 feet high. The first half of 
this second array cost $48,000 to build. In¬ 
stallations of this nature, obviously, are out 
of reach for the individual ham. 

Other such installations include several 
“Mills Cross” antennas in Australia, the 260- 
foot Jodrell Bank radiotelescope in England, 
and of course the 1000-foot Arecibo dish 
scooped out of a mountain in Puerto Rico 
(which is occasionally used for ham work)! 
An Alternate Approach 

The year 1958 was designated as the Inter¬ 
national Geophysical Year, and scientists all 
over the globe banded together to obtain and 
exchange data. That year was picked be- 
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cause it was expected to be a sunspot maxi¬ 
mum* -and the choice was fortuitous indeed, 
because 1958 set all-time record for solar 
activity. Many operators made WAC on 50 
me with the aid of sunspot-induced abnormal 
I 2 skip frequencies. 

While the major emphasis of radio astrono¬ 
mers from 1945 onward has been upon deep- 
space exploration- -the latest significant dis¬ 
covery in this direction is that of the quasars, 
which may be the most distant objects ever 
detected- -solar physicists have continued to 
show high interest in the questions raised by 
Reber's discovery of “impulse noise” from 
the sun, and some discrepancies between 
theory’s predictions and the observations of 
I ley and Southworth. 

As any photographer who works with 
color film knows, the “color temperature” 
of sunlight is about 5900 degrees Kelvin. 

I hat means that the sun radiates light of the 
same nature as would be expected from a 
theoretical "black body” heated to 5900 de¬ 
grees above absolute zero- -and that’s the 
temperature which had been accepted as the 
reading for the sun’s surface. 

I he interior of the sun is thought to be 
much hotter, in the tens of millions of de¬ 
grees, but the surface (as measured by its 
color) must be about 5900 degrees K. 

Southworth’s observations of the sun’s 
radio signals agreed with this temperature: 
he reported 6000 degrees K as the tempera¬ 
ture of his signal source. 

But a little later the result was corrected 
to 18.000 degrees, much hotter. Spectro¬ 
scopic analysis of light from the sun's corona 
indicated a temperature there, far above the 
surface, of about one million degrees- -and 
the radio signals failed to match this. 

\t the time it occasioned little surprise, 
since the high temperature of the corona was 
not widely accepted. But evidence in favor 
of the million-degrees temperature continued 
to accumulate. 

It was finally discovered that the corona 
acts as a sort of "leaky shield" for the solar 
mass beneath it. At high frequencies, the 
super-hot corona puts out little radio energy 
while the cooler "photosphere" (the visible 
poit ion l produces all the energy which we 
detect. As the frequency goes down, the 
photosphere’s output drops while the co¬ 


rona's output climbs-and so does the ap¬ 
parent temperature. Fig. 1 is a graph show¬ 
ing this effect. 

And this effect -the usefulness of low- 
frequency signals in study of the sun- -is the 
pioneering field still open to today’s hams 
who want to break new ground. 

Not all the signals from the sun, of course, 
are at low frequencies. As shown in Fig. 1, 
they span the entire spectrum of electro¬ 
magnetic radiation- -including, of course, 
infrared (heat) and visible light! 

Most of the direct-reception methods for 
high frequencies, however, require precise 
antenna tracking over small areas of the solar 
disc. This puts them out of the “reasonable” 
realm for individual ham effort because of 
the size of antenna farm required. 

The one exceptionally promising area open 
to the would-be ham pioneer is an indirect 
method of detecting solar flares by means of 
"sudden enhancement of atmospherics” (SEA) 
and “sudden enhancement of signals” (SES). 

For more than a decade such studies have 
been conducted by the American Association 
of Variable Star Observers, Solar Division. 
The AAVSO is one of the few amateur (not 
ham- -rather “non-professional”) organiza¬ 
tions fully recognized by scientific authori¬ 
ties, and their reports are included in official 
publications of the Environmental Science 
Services Administration. 

Despite its recognition, the group is re¬ 
latively small. It has fewer than 100 mem¬ 
bers. Spark-plug of the project is David 



Fig. 2. Schematic diagram of Warshaw solar- 
flare indicating receiver. Coil LI is adjust¬ 
able from 60-130 millihenries while all 
others are fixed 50-mh units. L4 is a to¬ 
roid for re-luced magnetic field and higher 
output. Gain is controlled by 15K pot in 
input circuit, test point is for oscilloscope 
monitoring if desired. Circuit is relatively 
straightforward and not particularly critical. 
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Warshaw, a technical supervisor with ITT 
World Communications, Inc., whose address 
is 544 State Street, Brooklyn, N.Y., 11217. 
If you’re interested, he can provide details on 
how to join. 

The major effort carried on by the AAVSO 
group is a continual recording of SEA and 
SES effects, as a part of the international 
Solar Flare Patrol efforts originated during 
the IGY in 1958. They use, for the most 
part, a simple transistorized receiver opera¬ 
tion at about 27 kc which was designed by 
Warshaw. 

The receiver is merely two stages of tuned 
rf amplification followed by a detector and a 
dc amplifier which drives an indicating meter. 
Most of the observers use an automatic chart- 
drive recording meter, which is far and a- 
way the most costly part of the installation. 
Fig. 2 shows the schematic of one version of 
the receiver; several versions are in use. 

The VLF method of solar flare detection 
depends upon the effects of solar disturb¬ 
ances upon the earth’s own ionosphere. 
These effects are believed to be due to x-rays 
emitted by the flare, which reach the earth at 
the same time as light. Auroras and mag¬ 
netic storms, also affected by flare activity, 
are affected by particle streams which take 
several hours to reach the earth after the 
flare. The VLF detection method thus offers 
some warning of possible magnetic storms. 

In the absence of a flare, the ionosphere 
on the sunlit side of our planet contains the 
D layer, from 30 to 54 miles above the sur¬ 
face of the earth, which absorbs most low- 
frequency energy. This is why 80 meters is a 
short-range band during daylight. 

When a flare occurs, the x-rays produce an 
extra layer of ionization which extends down 
to about 12 miles below the D layer, and 
which reflects radio energy instead of ab¬ 
sorbing it. 

At night, the D layer disappears and the 
remaining E and F layers reflect No flares 
can be detected under these circumstances. 
Fig. 3 shows the day-to-night variation of 
signal levels observed in the 27-khz region. 

Source of these signals, incidentally, is 
thunderstorms in the tropics. Enough such 
storms are in progress at all times to pro¬ 
vide a steady source of random vlf energy. 



Fig. 3. Day-to-night variation of vlf energy 
is shown here. During night, signal levels 
are high with much fluctuation. In day, 
signal level is very low by comparison. Only 
the daytime levels are of use for astronomi 
cal purposes. Curved appearance of these 
and following traces is due to type of re 
corder from which originals were taken. Re 
cordings have been reversed to maintain con 
ventional left-to-right time flow as well, the 
recorder produces right-to-left tracings with 
the most recent events at the left. 

These are the “atmospherics” of the SEA 
observations. For SES observations, the re¬ 
ceiver is tuned to a vlf transmitter such as 
NSS, and the changes of its signal level are 
noted. 

Observations of both SEA and SES effects 
require little effort if an automatic recorder 
is used. As in all types of radio reception, in¬ 
terference may prove to be a problem. The 
trace left by an SEA or SES is, however, 
very different in its appearance from that 
produced by interference, as shown in Fig. 4 
which illustrates several types of SEA’s to¬ 
gether with interference. 

One discovery has already been attributed 
to the AAVSO observations- -that of a ring of 
ionization circling the earth at the twi¬ 
light-sunset junction. This was first observed 
by Harry L. Bondy, chairman of the AAVSO 
Solar Division, as a slight dip in the traces 
35 minutes before sunrise followed by a 
hump about 15 minutes later. Bondy’s ob¬ 
servations were made in 1958. They have 
been confirmed by all observers in the fol¬ 
lowing years, but as recently as 1965 the Un¬ 
iversity of Natal. Durban. South Africa, re¬ 
ported that “no satisfactory explanation of 
this phenomenon has been possible.” War¬ 
shaw on the other hand believes that it is a 
ring of ionization due to solar energy passing 
through the upper layers of the atmosphere 
and illuminating the D region from beneath, 
causing another and more intense region at 
the division between the sunlit portion and 
the earth's shadow. Fig. 5 shows typical 
tracings of this effect. 

Practical Receiver Details. 

Although as mentioned earlier a number 
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of vlf receivers have been used by the AAVSO 
group, that shown schematically in Fig. 2 is 
the one most widely used and time-tested. 
The design dates from 1958, so some of the 
parts may have been superceded by more re¬ 
cent ones and the transistors specified in the 
schematic may not be on hand in all parts 
stores. These should be only minor problems 
for a true pioneer. 

Coils LI and L2 which form the input cir¬ 
cuit for the receiver are pre-wound J.W. Miller 
items. LI is an adjustable 60-130 millihenry 
unit, while L2 is a 50-millihenry rf choke 
(as is L3). The slug of LI should be opened 
two turns from the fully-in position to tune 
to 27 khz, while LI and L2 should be mount¬ 
ed about 1/2 inch apart for proper coupling. 

Inductance of L4 is also 50 millihenries, 
but a toroidal inductor is used here to pro¬ 
vide best output and reduce stray magnetic 
coupling which could lead to instability pro¬ 
blems. Tuning capacitance for the various 
tank circuits is provided by the 0.001-mfd 
series capacitors, so that the base-emitter 
junctions of the transistors are in series in the 
tank circuit rather than shunting it as is more 
often the case. 

Lack of base bias may alarm some; the 
3K emitter resistors make the emitters more 
negative than ground, and since the bases re¬ 
turn directly to ground through R2 and R4 
they are actually forward biased. C2 and C4 
provide bypassing of the emitter resistors for 
desired rf. The final stage is used only as a 
dc amplifier, while the scope test jack is a 
handy convenience during tuneup and ad¬ 
justment. The 0-200 microameter shown is 
also primarily a convenience, since it is in 
series with the recorder. 

Recommended recorder for use with this 
receiver is the Rustrak miniature chart re- 



Fig. 4. Differences between traces of SEA's 
and interference are shown here. Circled 
records at A through E are SEA’s of varying 
types ranging from almost undectable effect 
at A through violent symetrical peak at E. 
Interference traces are identified by I. Note 
that interference rises and falls much more 
rapidly than do SEA's; most SEA's last 
from 1 to 3 hours from start to finish. 



Fig. 5. These two tracings, datingfrom 1959, 
illustrate the twice-daily hump-and-dip effect 
which has not yet been fully explained. It 
has been observed by all members of the 
AAVSO team but is not always present. 
When it occurs, the dip happens about 36 
minutes before local sunrise and lasts for 
some 8 minutes, then signal begins to peak 
and reaches its highest level about 20 min¬ 
utes before fading. Similar timing is pre¬ 
sent at the sunset phenomenen. Some cor¬ 
relation with weather patterns has been no¬ 
ticed; the effect fails to appear on extremely 
cloudy days. 

corder which comes in 0-50,0-100, and 0-200 
microamp sensitivity ratings as well as in 
more rugged sizes. The 0-100 microamp unit 
is the one most observers use; gain can al¬ 
ways be cut down to stay within this range. 

The recorder is sold by Allied Radio, but 
is listed only in their industrial-electronics 
catalog. Cost of this unit is about $95, 
making it far and away the most costly part 
of the entire setup- -but it does permit con¬ 
tinuous recording of up to 31 days of ob¬ 
servations, 24 hours a day, without the need 
for any human intervention. 

Cost of the rest of the receiver should not 
exceed $20 even if all items are purchased 
new; most junkboxes can furnish at least 
half the required parts and many can supply 
all, since almost any transistor will amplify 
at 27 khz. 

It wouldn’t be fair to omit mention of 
problems you are likely to encounter if you 
try this. One of the greatest is that of electri¬ 
cal interference. Sparking electrical appli¬ 
ances put out sharp gobs of energy in this 
region, and the receiver is broad enough in 
its tuning to also be subject to trouble from 
the 31.5-khz second harmonic of TV hori¬ 
zontal sweep circuits. Both these problems 
can usually be cured by moving the antenna, 
sometimes as little as 50 feet making the dif¬ 
ference. 
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The antenna itself should normally be as 
long as possible, but no one expects to be 
able to put up a 27-khz rhombic in most lo¬ 
cations. Fortunately it isn’t especially criti¬ 
cal. 

Other Facets. 

While vlf observations of SEA and SES 
effects is one area of radio astronomy in 
which activity is heartily welcomed, it is by 
no means the only possible area which might 
prove interesting. 

Jansky’s original observations were made 
at a wavelength of 14.6 meters- -or about 
20.5 mhz, very close to the present 15-meter 
band. Much other observation in the ensuing 
years has been done in this same region. 

The sun is not the only member of our 
planetary system which transmits radio ener¬ 
gy. In 1955, B. Burke and K. L. Franklin un¬ 
expectedly discovered that the planet Jupi¬ 
ter was a strong, sporadic radio source at 22 
mhz. The signals from Jupiter appear to peak 
in strength around the 15-meter band, and 
are extremely weak when the frequency gets 
up to 38 mhz. These signals are rather spora¬ 
dic; in the first four years during which they 
were observed they were found up to 22 per¬ 
cent of the time at 18 mhz, down to as little 
as 1.5 percent of the time at the same freq - 
uency but a different period. They may be 
connected with the sunspot cycle in some un¬ 
known manner. 

Radiation has also been detected from 
Saturn, but it is too weak to be picked up 
without the huge professional antenna sy¬ 
stems. Again, it appears to peak around 15 
meters. 

W8JK at the Ohio State University radio 
observatory has reported reception of signals 
from Venus in the 11-meter region, but they 
were even weaker than the Saturn signals and 
other professionals were unable to locate 
them immediately. 

Of all these signals, none is stronger than 
the general “galactic noise” static discovered 
by Jansky, and only those from Jupiter 
reach that intensity- -which is in the neigh¬ 
borhood of 1/10 micro-micro-microwatt per 
square meter per cycle-peF-second bandwidth! 
That is, 1 x 10-19 watt/meter -2/(cps)-l. 

The sun’s signals, on the other hand, are 
some 10,000 times stronger than this, or one 


milli-micro-microwatt per square meter per 
cycle. 

In both these sets of figures, the “square 
meters” refer to effective antenna aperture 
while the cycles per second refer to receiver 
bandwidth. For the sun’s signals, this means 
that a receiver connected to an antenna one 
meter square with a bandwidth of 1 cps 
would receive one milli-micro-microwatt of 
energy (to an oversimplified approximation). 
Increasing bandwidth to 1000 cps would re¬ 
duce the energy a thousandfold, while in¬ 
creasing antenna size to 100 square meters 
(10 by 10 yards, for example) would increase 
signal by a factor of 100. No matter how you 
slice it, these signals are pretty weak. 

However, if you’re tired of the DX rat-race 
or just looking for something new, you 
might give it a whirl. The DX available in 
this field is the most distant of all- -and Reber 
himself explained his initial interest in it as 
being because “after contacting over sixty 
countries and making WAC, there did not 
appear to by any more worlds to conquer.” 

. . .K5JKX 



"Of all people to get those call lettersl" 


JULY 1969 


87 






. 


mmmm 


" '-.r ■; 


■ i 





T. V/. Banks, K3LNZ 
426 Orange Street, S.E. 
Washington, D.C. 20032 


Intelligent Tube Substitution 


Sooner or later, any ham finds himself in 
a situation where a vacant tube socket must 
be filled, and not with the same type tube. 
Examples would be (1) during a contest 
when Murphy’s Law dictates that the only 
tube to burn out will be the one for which 
there is no spare, (2) a desire to “soup up” a 
piece of gear, or (3) it’s so old it’s hard to 
find a replacement. I have been all three 
routes, so present herewith my advice on se¬ 
lecting suitable substitutes. 

Basic Principles 

Probably the first consideration is that 
the replacement tube should fit the socket 
which awaits it. This is easy when one con¬ 
siders that standard codes have been provid¬ 
ed for the various base connections. For ex¬ 
ample. reference to almost any tube manual 
will show that base 9A is used for the 
12AT7. 12AU7, 12AX7, and quite a few 
others, all of which will prove to be twin 
triodcs of varying amplification factors and 
other things. The next consideration is that 
one should stick to the same general class of 
tube such as “remote cutoff”, “sharp cut¬ 
off”. etc., otherwise there will be troubles 
with blocking, poor avc action, and so forth. 
List is the knowledge that there is “nothing 
new under the sun”. Example, a triode with 
a 2.5 volt heater known as a 56 evolved into 
a 6.3 volt type 76. thence (getting a little 
hotter) into the 6C5 octal-based variety, and 
still later into the 7-pin miniature 6C4. At 
the same time, “two in one” varieties 6SN7 
and 12AU7 came along. Similarly, 6AU6, 
6SK7, and most sections of modern multi¬ 
ple-section tubes can be traced back to famil¬ 
iar varieties of a few years ago. In other 
words, some browsing around comparing 
tube characteristics will supply you with a 
gold-mine of information for emergency use. 
All that follows are a few hints to aid in 
your search. 


RF and IF amplifiers 

Here is where the object is most often to 
get more gain and/or better noise figure out 
of an existing receiver. Explore carefully the 
range of cascode dual-triodes and rf amplifier 
pentodes (don’t forget cutoff) and you’ll 
find that the 6BQ7, 6BK7 and 6I}Z7 are all 
one family but nowadays a 6BS8, 6ES8 or 
6DJ8 will be used, and justifiably so any¬ 
where above 20 meters or so. Pentodes will 
run in families, but will almost always have 
one of two base connections, 7CM or 7BK. 
A look in the book will show these two are 
identical except for pins 2 and 7 to which 
the cathode and suppressor grids are con¬ 
nected. To make a switch from a 6AU6 to a 
6CB6, which is a good (and useful) example, 
simply reverse the connections to pins 2 and 
7. Yet a third family, 7BD, has both these 
pins tied together, so offers even more 
choices as long as the cathode and suppressor 
are (or can be) tied together. In any of the 
above cases, whether triodes or pentodes, the 
object would be to find a substitute with 
equal, or nearly equal, voltages on Gl (and 
G2, if a pentode) and equal, or higher, trans¬ 
conductance depending on whether you 
want equal or hotter performance. In the 
older tube types, 6SK7, 6SJ7, 6BA7 and 
6AC7 all use the same base, and again offer 
varying degrees of “hotness”. 

Frequent Burn-outs 

Now and then a tube is run too close to 
it ? s maximum ratings in a particular piece of 
gear and therefore quits with appalling reg¬ 
ularity. Here is a situation where the book 
will often disclose a substitute which will do 
the same job, but not work so hard in the 
process. A good example (although you 
have to change sockets) is the 6BQ5 for an 
over-worked 6AQ5. Some direct replace¬ 
ments are the 1 2BH7 for the 1 2AU7 and the 
6HA8 for a 6U8, the latter giving better re- 
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suits either as an oseillator/mixer or in Class 
C r/amplifier/multiplier service. 

Rectifiers 

The modern trend is to use solid-state di¬ 
odes, which give more B+ due to lower volt¬ 
age drop and don’t require 10-20 watts of 
filament power. But what do you do when 
one goes west? The best way is to install 
sockets, provide the necessary filament volt¬ 
age. then use one of the plug-in replacement 
units available. In a pinch, a tube may be 
pressed into service. If you build this way. 
or are already using tubes, you will find that 
the 5Y3, 5R4, 5T4, 5114 and a host of less 
common varieties all use the 5T base. By 
wiring for this base, but then also tying pin 3 
to 4, 5 to 6 and 7 to 2, even more types such 
as 5W4 and 5X4 can be used. Note that at 
any rectifier socket of the octal variety, the 
B+ should always be taken from pin 8, since 
that is where the cathode is connected on 
such types as the 5V4. At higher power 
levels, the 3B28 turns out to be a vacuum, 
and therefore less noisy, replacement for the 
mercury-vapor type 866. The replacement 
can therefore be made in the other direction 
when necessity demands something be done 
to stay on the air. 

RF Power Amplifiers 

There is frequently an urge to get some 
more signal out of an existing transmitter, 
usually at a lower power level, which is just 
as well since replacement of larger tubes 
usually involves complete rebuilding. If you 
have sufficient B+ available, a 6146 will re¬ 
place a 2E26, or the newer type 6146B will 
handle still more power, and such a substitu¬ 
tion will make a pretty big difference. On 
the other hand, you can go the opposite di¬ 
rection in an emergency, which certainly 
isn’t any improvement, but beats going off 
the air entirely. The twin-tetrode family 
offers a fertjle field for tube-swapping if you 
operate VIIF, since the 6252 replaces the 
832 and the 5894 replaces the 829 directly, 
and will operate much more efficiently to 
boot. There is also an in-between model, the 
6524, which is bigger than the old 832 but 
smaller than the 829 or 5894. If you oper¬ 
ate the lower bands, you might be interested 
in knowing that the old 815 is a pair of 
2E26's in one bulb. 

Making the Job Easy 

The correct way to replace an obsolete, or 
otherwise un-wanted, tube is to install a new 
socket and re-wire for the substitute. 1 don't 
know how many conversion or moderniza¬ 


tion articles I have seen which sa\. "rciinnc 
the old octal socket and mount the new **- 

pin socket on a metal plate. " Don’t \ oil 

believe it! I mpltow! makes nilt\ 7 and 
pin miniature sockets that mount directh in 
the hole vacated by a ring-mounted octal, or 
even older, socket. However, there are times 
when you have to make a replacement in a 
hurry and/or don't care to dig into a bunch 
of old wiring. The solution in this case is an 
adaptor. Break the old tube and clean the 
glass out of the base, then heat the pins ami 
shake out the old solder and wires. Make the 
necessary connections to whatever socket 
the new tube requires, bring the wires to the 
correct pins on the old base (using | lent> of 
“spaghetti" sleeving where wires must cross) 
and plug the finished adaptor into the origi¬ 
nal socket, then the new tube into the adap¬ 
tor. This is also a good way of trying out 
certain modifications, such as a cascode re¬ 
placement for a pentode rf stage. If it 
doesn’t work, or if you’re afraid of lowering 
the re-sale value, just remove the adaptor and 
everything is the same as when you started. 
Adding a Stage 

There are many times when an additional 
tube would come in handy for a Q-mnlti 
plier, S-mcter amplifier, bfo, more audio, 
noise-limiter, or a zillion other things. Here 
again, the solution is to dig around the tube 
characteristic charts until you find a near or 
exact replacement for one of the tubes pre¬ 
sently in use. plus another section that will 
do the extra job you Want done. A much- 
used trick is to substitute a 6S8 (octal) or 
6T8 (miniature) for a 6SQ7, 6SR7, 6Al 6. 
6AV6, etc. diode detector and 1st audio. 
This gives you two more diodes for use as a 
noise limiter, avc, or what have you. \n 
even better trick is to replace the diode de¬ 
tector with a 1 N34 solid-state diode, then in¬ 
stall a dual tube to replace the 1st audio 
stage and give you another tube for some 
additional function. I he usual conversion 
information on the ARC-5 receivers tells you 
to rip out the bfo and convert it to an addi¬ 
tional audio stage. Why not install a IN34 
for the diode that was in the original I 2SR7. 
then rewire the socket for a 1 2SI 7 and have 
your bfo and audio too? 

In conclusion, there isn’t a tube built yet 
that doesn’t have an equivalent in another 
package, or a near-equivalent in the same 
package. Read the specifications, and you'll 
find that the sky’s the limit on substitutions. 

...K3I.NZ 
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Build a Power Resistor Decade 


For the homebrewer there are few gadgets 
which will save more time and get more use 
than a power resistor decade. While similar 
in nature to the more common precision de¬ 
cade is not required to be of close tolerance 
or to cover as wide a range of resistance. Ten 
or twenty percent tolerance is sufficient, and 
values of one ohm to 100K will cover 99% of 
your requirements. Thb power rating may be 
5. 7, 10, or even 20 watts, depending on your 
needs and desires. 

Each section of your decade need contain 
only 4 resistors, the values are 1, 2, 3, and 4 
times the section multiplier. If you need se¬ 
ven ohms, open the switches across the 4 and 
3 ohm resistors (or 4, 1, and 2). 

In each succeeding section the values are 
increased by a factor of ten, for example, the 
hundreds section is made up of 100, 200, 300, 
and 400 ohm resistors. A total of twenty re¬ 


sistors are required along with 20 good qual¬ 
ity switches. With this complement, it is pos¬ 
sible to select any resistance from 0 to 111. 

110 ohms in one ohm steps. 

By now you have calculated the cost of 20 
resistors and switches. To he sure, they arc 
not cheap, but by buying ih this quantity it 
is possible to get good switches for about 
20 cents each. The resistors are another pro¬ 
blem, the normal catalog price being 35 to 40 
cents each. By careful shopping in the bar¬ 
gain houses, it is possible to reduce this by at 
least 50 r 7 if not more. McGee Radio Co., 
1901 McGee Street, Kansas City. Missouri, 
advertises a kit of 10 watt resistors in 100. 
200, 300, 400, and 500 ohm values for only 
59 cents. The same company also sells the 
same deal in values of 1 K to 5K at the same 
price. These resistors alone will allow a de¬ 
cade covering 100 to 10K ohms in 100 ohm 
steps and would require only 8 switches. 

The switches are wired in series with the 
resistors across the normally closed switch 
contacts. The desired value is selected by re¬ 
moving the short from the desired resistor by 
means of opening the switch. 

The entire assembly is mounted in a chas¬ 
sis or other case, the size of which is dictated 
by the physical size of the cqmponents selec¬ 
ted. Connections are made through your 
choice of terminals, binding posts, clips, or 
what have you. 

In use, the leads from the decade are at¬ 
tached to the circuit under development and 
the switches adjusted for the desired result. 
It is best to start at the high resistance con¬ 
dition and work down in order to prevent 
damage due to over voltage or current. The 
value may then be read off the decade and a 
fixed resistor of the proper value installed. 

You will also gain an extra advantage in 
that your resistor supply won’t look as if they 
had been used over and over again. 

William P. Turner, WA0 ABI 
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The Waters 3002 Phone Patch is so precision- 
perfect in operation you can actually patch 
without monitoringl Its built-in Compreamp 
increases the level of weak phone signals. 
(The Compreamp operates independently as a 
pre-amplifier/limiter with the station mike.) 
Has provision for connection of a tape recorder 
to record your QSO's. Front panel is reversible 
to permit vertical or horizontal mounting. 

Plus other features ... 


MODEL 3002 $75.95 

Model 3001 (Same as 3002, except 

''Compreamp'' feature is omitted)_$54.95 

AL50 IN STOCK ... other Waters fine products. 
Check with us for your requirements. 

We also have a large selection of used 
equipment — Write for Latest Complete List 


EVANS RADIO, INC. 

BOX 893 CONCORD NH 03301 TEL 603 225-3358 
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Ray D. Thrower, W7EEX 
7252 Mac Leahy Road, S.E. 
Salem, Oregon 


Passive Reflectors 

for Amateurs 

Something for Nothing (Almost) 


A state-of-the-art technique to increase 
your effective radiated power at microwave 
frequencies without receiver or transmitter 
circuit modification. 

An often overlooked method in amateur 
circles, and even in the professional engineer¬ 
ing society, of increasing the effective system 
gains at microwave frequencies is through the 
use of the antenna/reflector system. This 
system uses a parabolic antenna colocated 
with the transmitter-receiver and a remotely 
located plane faced reflector. Fig. 1 diagra- 
matically illustrates the arrangement. 

Depending on various factors, such as op¬ 
erating frequency, antenna/reflector spacing, 
antenna diameter and reflector size, gains up¬ 
ward of 4 db to 5 db are easy to achieve in a 
practical arrangement. This is gain over and 
above the antenna gain available using just the 
parabola. 

Before going into the techniques of calcu¬ 
lating antenna/reflector combinations, there 
are some other advantages available through 
their use, that bear a little discussion. 

Suppose your microwave equipment is all 
peaked for performance. A hill, mountain or 
other high projection has been found that 
provides proper microwave path clearance* 
to a location with which you wish to com¬ 
municate. However, power may not be avail¬ 
able at the exact spot you want to use. And, 
perhaps an access road doesn’t exist, so you 
can’t get portable power up to the site. One 
solution would be to locate the microwave 
gear down low and run a long transmission 

* Amateur Microwave Propagation. Ray D. Thrower, 
73. November, 1966. 



Commercial microwave systems, carrying as 
many as 960 simultaneous voice conversa¬ 
tions or one video program or thousands of 
channels, use giant radio mirrors such as the 
one above. (Photo courtesy Microflect Co., 

Inc., Salem, Oregon.) 

line (usually high loss coax! What ham can 
afford an expensive and sensitive waveguide?) 
up the hill and mount the parabola at the top 
of the tower or on the roof of the building 
on the hill. 

This very thing is often done in the com¬ 
mon carrier, public safety, and industrial ra¬ 
dio services except waveguide of one type or 
another is generally used. Even so. the ingen¬ 
ious microwave engineer often uses the re¬ 
flector technique because it offers lower los¬ 
ses, and is generally less expensive. The re¬ 
flector technique also allows the active equip¬ 
ment to be located at just about any point 
within a wide area. Of course, the reflector 
must be optimized for performance each 
time the active terminal is moved. 
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This double radio mirror redirects a micro- 
wave beam carrying 600 simultaneous tele¬ 
phone conversations from an active terminal 
25 miles away to another active terminal 6.4 
miles further on. It provides a 39.5 db fade 
margin in the 6 ghz common carrier band. 
(Photo courtesy Microflect Co., Inc., Salem, 
Oregon.} 

One additional advantage that receives 
much consideration in the western states, 
where high mountains and deep winter snows 
are not compatible with mountain top micro- 
wave repeater stations, is the fact that the re¬ 
flector may be placed up high while the active 
equipment may be placed at a low elevation 
where it enjoys year around accessibility. 
This way, one can enjoy the availability of 
amateur microwave propagation testing or 
communication on a year-round basis. 
Transmission line is part of antenna system 
The main drawback to direct mounting a 
parabolic antenna a long distance from the 
active equipment is the transmission line. The 
transmission line must be considered a part 


of the antenna system since the length of the 
line will affect the overall efficiency of the 
antenna. In Fig. I, the overall length of the 
transmission line is 205 feet for the remotely 
located 10-foot parabola. The gain of the 
10-foot parabola at 2.3 ghz is 34.5 db. How¬ 
ever, commonly available 7/8” coaxial trans¬ 
mission line has a loss of 3.3 db per 100 feet. 
205 feet of this line will have a loss of 6.8 db. 
This loss must be subtracted from the anten¬ 
na gain (34.5 db) to obtain the antenna sys¬ 
tem gain which is 27.7 db. 

Using the antenna-reflector 

Converting the direct mounted parabola 
with its long transmission line to an antenna- 
reflector arrangement will provide a more 
efficient system as can readily be seen by 
looking at Fig. 1. It is necessary to use only 
a 6-foot parabola to achieve equal or greater 
gains than with the 10-foot parabola. 

A 6-foot parabola has 29.9 db gain at 2.3 
ghz. With only 20 feet of transmission line 
there will be only 0.7 db transmission line 
loss. Then, if a 10x15 reflector, elliptically 
shaped, is used and if the slant distance be¬ 
tween the parabola and reflector is 121.7 
feet, there will be 1.9 db Near Field coupling 
gain. So, adding all the gains and losses, we 
find an antenna system gain of 31.1 db which 
is 3.4 db greater than with the direct mounted 
10-foot parabola. This is better than double 
the effective power and well worth the effort. 
Calculations 

The above comments and statements are 
just that. It now becomes necessary to pro¬ 
vide curves and charts and the method of 
their use to prove the numbers just mention¬ 
ed. 



Fig. 1. Two methods of radiating a 2.3 ghz signal. "Periscope" system at left has effec 
tive antenna system gain of 31.1 db and is less expensive than its direct mounted coun¬ 
terpart which requires a 10' parabola and provides only 27.7 db gain. The example at 
left is often called a "Skewed" periscope shot. 
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Figs. 2, 3 and 4 take most of the work out 
of calculating the requirements of antenna- 
reflector combinations. Fig. 2 will be iised in 
two basic ways. One way, using standardized 
size elliptically shaped reflectors and with 
the reflector mounted directly above the pa¬ 
rabola (or any arrangement where the angle 
formed by the two beam paths is 90° 1 
5 (as shown in Fig. 5) will use the complete 
chart of Fig. 2. Assuming a 12x17 reflector, 
spaced 190 feet from a 6-foot parabola, and 
an operating frequency of 2.3 ghz, we would 
proceed as follows: Refer to Fig. 3. Deter¬ 
mine the value of ip. With a 6-foot parabola 
and 12x17 elliptical reflector we will have a 
value of 0.5. Note this number and retain it 



for a moment. Going to Fig. 2, enter the 
graph on the bottom right hand side at 190 
feet (the distance between reflector and para¬ 
bola). Read up to the reflector size (12x17). 
,;;At this point, read left horizontally until 
you intersect the curve corresponding to the 
frequericy of interest, 2.3 ghz (curves for 
other frequencies may be computed using 
the formulas shown). Now, read vertically 
up until you intersect the <p curve correspond¬ 
ing to the number noted earlier (0.5). Again, 
reading horizontally to the left, read the gain 
or loss in db. Here, we will have about 0.1 
db gain. 

Adding up the gains and losses (remember, 
a 6-foot parabola has 29.9 db gain), we find 
the antenna system, with 20 feet of trans¬ 
mission line of the type previously mentioned, 
will give us a gain of 29.3 db. (29.9 db anten¬ 
na gain + 0.1 db Near Field Gain—20 feet coax 
at 2.3 ghz; 0.7 db). 

As mentioned before, the above is to be 
used when the so-called “periscope” antenna 
arrangement is used. In offset arrangements, 
as in Fig. 1, it is necessary to perform a few 
calculations. 

Skewed” shot calculations 

Using the parameters of Fig. 1 at 2.3 ghz 
there are three things we must determine be¬ 
fore we can perform the necessary calcula¬ 
tions. First, the slant distance from parabola 
to reflector. The old (c^=b^+a^) method 
works very well here with the right triangle, 
and you will find that for Fig. 1 the distance 
is 121.7 feet. 

With this distance determined we are ready 
to calculate the angle formed by the two 
paths (parabola to reflector and reflector to 
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far terminal). Using the base line of 90 feet 
and the slant distance of 121.7 and working 
with the cosine function, we have cos 0 
e 7 = -740. Referring to a book of Trig¬ 
onometric tables we find .740 is represented 
by an angle of 42 • 44'. We refer to this as the 
vertical included angle. 

With this angle determined, we can now 
calculate the final item required before get¬ 
ting into the real calculation of the antenna- 
reflector system. 

The effective area of the reflector must 
now be determined. The effective area will 
be something less than the actual area depend¬ 
ing on the angle at which the reflector is 
viewed by both terminal parabolas. Since 
thearigleof reflection is equal to the incident 
angle, the angles for both paths will be the 
same and the effective areas in both directions 
will be the same. 

To determine the effective area we use 
one-half the included angle. So, 4 2 ^° 44 = 
21 ■ 22’. Then, referring again to the book of 
Trig tables, it will be found that the cosine of 

21« 22' is .9313. 

Now, we multiply the long axis of the 
10x15 elliptical reflector by .9313 and this 
will give the effective length of the 15-foot 
dimension of the reflector. This is 13.97 
feet. 

Then, to determine the area of the ellipse, 
the following formula is applied: 

A = (a) (b) (n) w j lere a , s t h e jq’ dimen- 
4 

sion, b is the 13.97’ dimension and n is a 
constant value 3.14. 

In this case we have: 

A c = QO U i yT) ( . 3.14) - = 109 9 

At this point, we will determine the value 
of 1/K. Once this has been done we enter 
Fig. 2 directly at 1/K. ignoring both the fre¬ 
quency curve and the Reflector Size-Reflec¬ 
tor Separation curve. Entering at 1/K we will 
read up to the appropriate <p curve and then 
read left to gain or loss in db. 

1/K where n is the constant 3.14, 

X is the wavelength in feet (985)/(Freq. in 
mhz), d is the distance from parabola to re¬ 
flector and, Ae is the effective area of the re¬ 
flector at the angle of interest. In our case: 

(985) 

1/K = (3.14) (2300) (121.7) = J_63 = .381 
(4) (109.9) 438 

Note this value. .381. 

Determining the value of \p, so we can in¬ 
tersect the correct curve, is easy and is done 
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2 
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Fig. 3. 

as follows: 

$ - D V4"/fe’ w * 1ere 71 * s constant 3.14, 
Ae is the effective area of the reflector and D 
is the diameter of the parabola. 

There fore: _ _ 

[ (3.14) ~ 

=6 V(4) (109.9)=6 V.00717=(6)(.0845) 

= .508. 

Now, entering the 1 /K at .381, read up to 
where the v? curve is equal to .508. (You’ll 
have to visually interpolate here a bit). Then 
read horizontally left and read 1.9 db gain. 

Add 1.9 db gain to 29.9 db gain available 
from a 6-foot parabola and subtract the 0.7 
db transmission line loss and you have 31.1 
db antenna system gain which puts us almost 
back at the beginning of the article. 

Elliptical reflectors versus rectangular re¬ 
flectors 

You’ll notice that throughout the article. 
I’ve mentioned elliptically shaped reflectors. 
There is nothing to keep you from using a 
rectangular reflector. In fact, a rectangular 
reflector has about 20% more surface area 
than the elliptical reflector and will provide 
about 2 db more gain accordingly. 

However, the elliptical reflector has the 
advantages of having lower sidelobe levels 
and sharper nulls between lobes, which are 
important considerations if you are troubled 
with co-channel or adjacent channel interfer¬ 
ence. In addition, the elliptical reflector of¬ 
fers 20% less surface area for wind loading 
purposes. Also, there is no reflection of un¬ 
wanted Second Fresnel Zone energy with the 
elliptical reflector as might occur with the 
over-projecting corners of the rectangular re¬ 
flector. The keep notch that occurs in Fig. 2 
where 1/K is about .13 is due to the reflec¬ 
tion of Second Fresnel Zone energy. For op¬ 
timum performance, 1/K should be designed 
around 0.3. 
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Fig. 4. 


Reflector face flatness 

The reflector face should be essentially 
flat at microwave frequencies. The face must 
be flat to within 1 /8 of the wavelength over 
the face of the reflector. If there should be 
deviations from flat (not to exceed 1 /8 of a 
wavelength), the deviations must be concave 
rather than convex. 

Deviations of about 3/4” over the entire 
face of the reflector can be accommodated at 
2.3 ghz without appreciably degrading the sig¬ 
nal. Various construction techniques may be 
used with the most successful being a cross 
ribbing technique. 

Flat reflectors and gain 

There is often some confusion, even in 
engineering circles, concerning how a flat sur¬ 
face can have “gain.” Gain is usually defined 
as an increase (or decrease) over a predeter¬ 
mined level. The predetermined level serves 
as a reference point. In microwave antenna 
work the most common reference point has 
been established as the isotropic radiator (a 
point source). Sometimes a dipole will be the 
reference source, though. The dipole has a 
gain of 2.15 db referred to the isotropic 
source, so if conversions are necessary, that 
value should be used. 

Any increase in aperture over the isotropic 
point source will result in more energy being 
radiated or redirected. Thus, the more ener¬ 
gy, the more “gain." 

Quite probably, the difficulty in realizing 
how a flat surface can have gain relates back 
to another popular misconception concerning 
parabolic antennas. This misconception is 
that it is the focussing effect of the parabolic 
antenna that provides “gain.” Therefore, goes 
the faulty conclusion, since there is no fo¬ 
cussing with a reflector that is flat how can 
there be gain? 


CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev¬ 
el meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great 
for recording OX contacts, friends, at tne movies, 
parties, unusual accents, etc Use like a camera 
Comes with mike, stand, batteries, tape 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALENDAR CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 
numbers. Set this on GMT 
and never make a mistake 
again on logging time or date. 8x3%x3Yj, brushed 
aluminum case. Synchronous self-starting move 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock 

24 HOUR CLOCK, $ 41.00 Postpaid 
12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1 Vi lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new -a ^- - 

digital clock (reads num- 
bers directly) plus sensitive 

AM-FM radio with AFC! 

Compare with S60 Sony LaJHHHHHUHl 
This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high Up to 
20 letters and spaces. You 
can have your full name or 
I your first name and call let¬ 
ters. Sorry, no zero available 
Identify your station with a beautiful desk plate 

SPECIAL, ONLY $2.00 Postpaid 


' Send order to: 

I REDLINE Co. Box 431, Jaffrey NH 03452 

If) Tape recorder ! ! Digital clock radio 

I < 24 Hour clock ! I 12 Hour digital clock 

( ) Travel clock radio f ) Desk name plate 

] | Name_____— 

Address__________ 

j | City------- : - 

; | State_____^ip-_-- 
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Fig. 5. Another example of the "Periscope" 
antenna system. A question often asked 
with regard to using small transmission lines 
(such as 7/8" diameter) is, "Why not go to a 
larger size coax to cut down on the losses?" 
There is nothing to prevent this except the 
economic consideration. As the transmission 
line gets larger in diameter and its loss goes 
down the cost goes up drastically. 

The simple answer is that it is not focus¬ 
sing, as a characteristic of the parabolic an¬ 
tenna, that provides the gain. The focussing 
is merely a convenient means of transition 
from a large aperture (the dish) to a closely 
spaced small aperture (the feed device). It 
is projected aperture of the dish that provides 
the gain, not the focussing. Since it is the 
projected aperture that provides gain, the 
flat reflector, with its projected aperture, 
will provide gain which can be reliably cal¬ 
culated and measured. 

Plane reflectors rather than back to back 
parabolas 

Plane reflectors are extremely efficient de¬ 
vices. Commercial production line models 
have an efficiency of 99% as compared with 
the 55% efficiency of parabolas. So, if a 
passive repeater were to be made from a pair 
of back to back parabolas, the passive could 
be made from a plane reflector that would be 
about 6 db smaller. 

As an example, a single 7x8 rectangular 
reflector will provide as much gain (with a 
horizontal included angle of 90° or less) as 
two 10’ parabolas back to back. 

A single reflector may be used where the 
angle to be turned is about 135°- 140° or 
less. With angles greater than that, the effec¬ 
tive area is greatly reduced and efficiency of 
aperture drops off. Then, the common prac¬ 
tice is to use a pair of reflectors closely spaced 
to get the “in-line” microwave beam over 
a hill or other in line obstruction. Depend- 


K/16 I 

I 



Fig. 6. What are near field and far field? 
The classical definition of the occurrence of 
near field is the point when a radiated wave 
(The microwave beam) intercepts a plane 
surface (the passive reflector) and the dif¬ 
ference between any point along the radiat¬ 
ed wave and the plane surface is 1/16 wave¬ 
length or greater. Note that either moving 
the passive reflector closer to the source or 
making the passive reflector larger can re¬ 
sult in greating a near field situation. It will 
also be found that near field occurs when 
the computed value of 1/K is equal to 2.5 
or less, i.e., 2.3, 2.3, 0.3, etc. 


ing on the aperture of the reflectors, the op¬ 
erating frequency and the spacing between 
them, the coupling loss with the double re¬ 
flector will be less than 1 db. 

Conclusion 

Reflector technology has been overlooked 
in amateur microwave work. Little emphasis 
has been given to it. With the development 
of microwave nets it would be a simple mat¬ 
ter to interconnect many stations in an area 
where they normally would not enjoy line of 
sight and proper Fresnel Zone clearance. Use 
of reflector technology would eliminate the 
need for tall towers to provide proper path 
clearance. 

Reflectors may be used at frequencies as 
low as 420-450 mhz. They may be used even 
at lower frequencies but unless the spacing is 
close and the reflector rather large, the aper¬ 
ture gains are somewhat low with the reduced 
frequency. 

However, each situation should be math¬ 
ematically calculated to determine whether 
or not it will perform. Use of any rule of 
thumb is to be avoided since no rule of thumb 
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can possibly include all the system design 
parameters and therefore no rule of thumb 
can possibly be accurate except by accident. 

...W7EEX 
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NEW BOOKS 


How to Use Grid Dip Oscillators 

Complete operating data on the uses of 
the grid-dip oscillator is contained in the re¬ 
vised second edition of this book by Rufus 
P. Turner. It tells in clearly written text with 


easy to follow diagrams and illustrations how 
to check LC circuits, linear and coaxial tanks, 
how to convert a signal generator or rf test 
oscillator into a GDO and vice-versa. It gives 
step-by-step instructions on measuring induc¬ 
tance, test and align TV, radio and FM recei¬ 
vers and how to find the resonant frequency 
of an antenna. 

Another in the Rider series, it is available 
from Hayden Book Co., Inc., New York, or 
from your distributor. Price: $2.95 paper¬ 
back. 

How to Select and Install Antennas 

While this book deals primarily with the 
selection and installation of TV and FM an¬ 
tennas, much of the information can be ap¬ 
plied to ham vhf antennas.- Construction and 
installation details are well covered. The 
various feedlines are discussed in detail. Lon 
Cantor, the author, has compiled years of 
experience in design and installation of vhf/ 
uhf/FM antennas. He has written numerous 
articles on the subject for the leading elec¬ 
tronics publications. One of the Rider series. 
How to Select and Install Antennas, is avail¬ 
able from Hayden Book Company, Inc., New 
York, or from your local distributor. Price: 
$3.95 paperbound 



52 Ohm 1 KW 
SWR Meter 

—Simple 
—Inexpensive 
—Effective 

$1495 

ORDER BLANK 



RF 
Field 
Strength 
Meter 
1-400 mHz 


| REDLINE — BOX 431 
| JAFFREY, N.H. 03452 

□ SWR Meter $14.95 p.p. 

I □ RF F-S Meter $8.95 p.p. 


Comes with 5-section antenna and earphone 
for modulation checking. Invaluable for tun¬ 
ing any transmitter. Magnetic base for mo¬ 
bile use. only 


Model FL-30 



Name 


j Call _ 
| Address 
I City _ 
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(. . .de W2NSD/1 continued from page 2) 

New Magazine Planned 

There has been rather continuous pressure 
for us to expand the coverage of 73 to in¬ 
clude short wave listening and citizens band 
material. These are allied hobbies, I grant, 
and few amateurs have come into hamming 
other than through one or both of those 
avenues, yet I have felt that I would prefer 
to keep 73 a ham magazine pure and simple 
and leave CB and SWL coverage to others. 

Those of you who are interested in SWL 
know that there has been all too little infor¬ 
mation published in this field. And, frankly, 
I am not impressed with the activities of 
some of the CB magazines.. They seem to 
pander more to the base elements of the 
“hobby” than to try and provide leadership. 

In all, I feel that there is a need for a 
magazine aimed at the beginning radio hob¬ 
byist. 73 is far too technical for the beginner 
and we need a magazine which can help the 
rank novice into the many interesting facets 
of radio and electronics hobbies. According¬ 
ly, we are starting to work here at 73 to lay 
out the first few issues of a new magazine 
and I am hoping that the readers of 73 will 
support the idea since the basic scheme is to 
bring more people into amateur radio as an 
end result. 

We will need articles. . .and plenty of 
them. This has made 73 successful and it 
just might work again. In the CB field we 
will look for articles on tests of commercial 
equipment. . .on simple accessories that can 
be bought or built. . .on antennas. . .mobile 
installations. . .articles of discussion of rules 
and proposed rule changes. . .the most basic 
of theory articles. . .reviews of books. . .dis¬ 
cussions of good and bad operating practices 
. . .or anything else that you think would be 
of value to the CB operator. SWL’s will be 
interested to read about new equipment, 
how to SWL with RTTY, with FAX, on TV 
. . .unusual SW stations. . .what to hear on 
different bands. . .police. . .ship-to-shore. . . 
aircraft. . .weather. . .news. . .etc. 

Novice amateurs also need a lot of help 
toward their General Class license and they 
have been just about forgotten by everyone. 
We need articles on tests of Novice equip¬ 
ment. . .simple rigs for the Novice to build. . . 


accessories. . .discussions of operating on the 
various Novice bands. . .Novice contests. . . 
Novice DX. 

Short wave listening can be a lot more 
than just sitting back and listening to Radio 
Moscow tell us what rotters we are. Al¬ 
though it is fascinating at times to listen to a 
country that has just sent their army into 
another country to subjugate it trying to tell 
us over the air that we are imperialist war¬ 
mongers. Short wave listening today can in¬ 
clude, it seems to me, tuning in directly on 
the satellites, the moon capsules, getting 
weather maps from satellites or from the 
weather services by facsimile, getting news, 
stock quotations, or whatever by Teletype, 
tuning for long distance stations down on 20 
khz. Short wave listening can be more fun 
today than it ever was in the past, if only the 
information can be brought out on what is 
going on and how to get in on it. 

CB, a dirty word to many amateurs, has a 
lot of possibilities too. I don’t think it is 
really necessary to encourage illegal CB op¬ 
erations. A growing number of amateurs are 
using CB because it permits them to do some 
things that are not possible with amateur 
radio. If the abuses of CB could be dis¬ 
couraged the service would be of tremendous 
value. Many of us need a simple and relative¬ 
ly inexpensive communications medium for 
business and this means CB. Perhaps we 
would like to be able to keep in touch with 
the wife or family while working or driving 
not far from home. . .CB again. 

If I were a newcomer into radio these days 
there is no question whatever that I would 
immediately get started on CB. This is a 
logical first step. Without encouragement I 
might get hung-up there and never get further. 
Thousands. . .or even tens of thousands are 
getting hung-up. Amateur radio has a lot to 
offer these fellows. . .and they have a lot to 
offer amateur radio. We need to urge them 
along. . .get them into our radio clubs. . .get 
them into theory and code classes. 

As publication nears I’ll let you know a- 
bout subscription prices and when the first 
issue should be out. We’re sort of aiming at 
this fall and I expect that the cover price 
will be 50^ and the subscription rate about 
$5 for one year and $10 for three years. 

The pay for articles will be a little less 
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than for 73. . .this reflects the smaller cir¬ 
culation, probably starting at about 25,000, 
and the simpler type articles involved. So, 
authors and prospective authors, make your 
hobby pay. . .write some articles. 

Free Trip To Bermuda 

The tenth annual Bermuda Amateur Radio 
Contest is upon us. Two free trips to Ber¬ 
muda for both the CW and phone winners 
plus a week at the Carlton Beach Hotel add 
spice to this contest. Phone 0001 GMT 
June 22 to 0200 June 23, and CW 0001 
July 20 to 0200 July 21. 80-40-20-15-10 
meters. Three points per contact, multiplier 
one for each band, one for each Parish con¬ 
tacted. Logs to BARC, Box 275, Hamilton, 
Bermuda. 

Visiting Switzerland? 

Visitors to Switzerland may now obtain a 
three month temporary license by sending an 
application to Posts & Telegraphs Depart¬ 
ment, Berne, Switzerland together with a 
photo copy of your home station license. 

Reciprocal Licensing 

During the last year agreements were 
signed between the U.S. and Indonesia, 
Monaco, Ghana, Badbados, and Ireland. 
Denmark is still pending. The total is now 
37 countries plus Canada. 

73 vs Contests? 

One of our readers wrote recently sug¬ 
gesting that 73 start running some contests. 
We have, so far, avoided this sort of mis¬ 
behavior. I could be sanctimonious about 
it and point to the unending number of 
contests filling our bands with fruitless 
QRM. However, looking at the other side of 
the coin (a nasty practice of mine), the 
reason our bands are so filled with contest 
activity is that so many operators have fun 
that way. 

Wouldn’t it be fun, methinks, if some 
reader could come up with a corking good 
new DX contest? It would be even more fun 
if a serious DX’er (whatever that is) or a DX 
club would volunteer to run a DX contest. 
You know, score the logs, send out the 
certificates, and all the hard work. I suspect 
that I could put in a good word and get 73 
to publicize the contest, provide the certifi¬ 
cates, some postage money, and run the top 
winning score. Perhaps there is really no¬ 


thing new in DX contests possible? I wondei 
if there really is any way to set up the 
scoring so that ops in different countries 
have a relatively equal chance of winning? 
Probably not. 

Or might there, perchance, be a club or 
even one fellow with one hell of a lot of 
time and energy who would like to run a 
neverending set of state QSO parties? Not 
likely. Just imagine, without boggling your 
mind, starting with Alabama in January and 
having a contest every lousy weekend until 
Christmas, ending with Wyoming. Maybe a 
snappy twelve hour panic, starting at noon 
and ending with the Cinderella chimes each 
Saturday. And how about a giant all-state 
QSO party during Christmas week? Boggled 
on that, eh? 

Now that the good old CQ VHF contests 
have dried up and blown away all we have 
are those three time dishonored QST VHF 
contests. Are they enough? Are they too 
much? Or should we put on our little old 
thinking cap and work up a fascinating new 
set of rules for a contest along in July? 
And maybe one during Christmas week for 
those not interested in working all states? 
Only if you think up the rules, the scoring, 
take care of the logs, fill out the certificates, 
and write up the results for 73. Otherwise 
send the idea over to one of the other ham 
magazines and let them botch it up. 

. . .Wayne 


FCC RM- 1311 

The present regulations permit an Extra 
Class licensee who has been licensed at least 
25 years to apply for a two letter call. The 
FCC now proposes to accept licenses issued 
by foreign governments at least 25 years ago 
in addition to FCC issued licenses. 

One must have had a license better than a 
Novice or Technician grade for two years be¬ 
fore he can apply for an Extra Class license. 
The FCC now proposes to accept foreign is¬ 
sued licenses equivalent to the General Class 
or better as well as FCC issued licenses. 

Comments, pro and con. should be sent to 
the FCC before July 25th and replies to those 
comments are due by August 11th. Original 
and 14 copies, as usual. 
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Ralph Hanna, W8QUR 
3023 Emmick 
Toledo, Ohio 43606 


A VFO for the 


Heath HW 18-3 


Even more fun on 160M 


In my recent article on the Heathkit HW 
18-3, it was pointed out that a VFO would 
be a very nice addition to this excellent 160 
meter SSB transceiver. I used the LMO in the 
SB 100 with such good results that I decided 
it would be real nice to build a VFO of some 
sort right into the HW 18-3. 

The pictures show the results. The one 
with the digital dial is real nicfe if you insist 
,on direct reading of the frequency. This is 
not easy and the dial is not cheap. The other 
dial makes a very neat looking installation 
with a minimum of cost. Everything that is 
needed for $3.00. The only drawback is that 
this method uses the clarifier capacitor and 
linear readout is impossible. A tuning table 
or graph can be made that will be accurate to 
a half khz. To get a good band spread, a 22 
picofarad capacitor is used in series with the 
clarifier capacitor as shown in the wiring 
diagram. This allows the rig to be tuned 
over any 100 khz segment. Since the whole 
set must be retuned for anything else, this 
was considered the best way. 

The added capacitors were all mica. I 
used what I had but 500 volt would be suit¬ 
able. The original capacitors were not re¬ 
moved and the new ones were soldered direct¬ 
ly to the foil side of the board. 100 pico¬ 
farad capacitor is (or was) c 211 that was in 
series with clarifier capacitor. 

The coil is 15 turns of No. 28 wire on a 
Miller nylon slug tuned coil form. Any ma¬ 
terial is OK for the coil. I do not recommend 
nylon for anyone doing much experimental 



This inexpensive digital dial readout is nice. 


work as they melt very easily. The slug is 
used to bring the VFO into the operating 
range and this makes it easy to adjust. I 
reamed one of the holes in the subpanel 
you put the screwdriver through to tighten 
the slide switches in place. 

Once all the parts are installed, it is a 
simple matter to adjust the slug to receive 
(and transmit) on the lowest frequency to be 
used. If you have a frequency meter such as 
a BC 211 or a Navy LM, then you have no 
problem. You can either feed in a signal 
from 1800 khz to 2000 khz or, better yet, 
listen for the oscillator in the freq meter. I 
say this because at 1800 khz range you are 
working with the 5 th harmonic and may pick 
the wrong one. There is no question in the 
5 mhz range as this is the second harmonic 
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Fig. 1. VFO circuit for HW18-3. Simple. Works. 


of the high range of the freq meter. If you 
use the high range then for 1800 khz the 
oscillator will be at 5.1935 mhz. At 1900 
khz it would be 5.2935. With this informa¬ 
tion you can easily figure the other settings 
for the freq meter. 

If you do not have a freq meter then you 
can do fairly well with a broadcast receiver 
that you can assume is aligned fairly accurate¬ 
ly at an IF of 455 khz. Place the receiver 
close to the antenna of the HW 18-3 and 
tune in a station as close to 1345 khz as you 
can. The BC receiver oscillator will be very 
close to 1800 khz. 1445 khz on the BC re¬ 
ceiver gives 1900 khz. In between points can 
be selected by adding 455 khz to the BC 
frequency. Of course, if you have a receiver 
with a 100 khz calibrator then you can use 
this. Connect the HW 18-3 antenna connect- 



VFO installed in HW18-3. 


or directly to the receiver antenna post. 

The direct read-out dial takes a lot of work 
to get the values of the capacitors right. The 
capacitor I used was one from an HW 12 that 
had a 4 1/2 to 1 planatary drive. Since the 
capacitor only turns 180 degrees, the dial 
read-out about 225 digits so that by putting 
a figure 1 on the case read-out was direct in 
khz. The big problem is adjusting the capaci¬ 
tors to cover the range exactly. The capaci¬ 
tor used was 47 picofarad with an 8-30 pico¬ 
farad for final tuning. You’ve got to juggle 
back and forth between this and the coil slug 
to get perfect tracking but it can be done. 

The little planatary drive (Lafayette 99 H 
6031) works real well and so as not to drill 
any holes in the panel, a spacer was made 2 
inches in diameter with a 1 inch hole about 
1 /2 inch thick. A thin metal plate was attach¬ 
ed to the back with countersink screws. The 
dial is attached using only the two bottom 
screws. The spacer and plate are held on by 
the nut holding the capacitor. A 5/16 inch 
hole was bored in the bottom of the spacer 
to get in to tighten the set screw on the shaft. 

I am sure that once you have made this 
addition to the HW 18-3 you will find a 
whole new world of fun on the “top band.” 

. . W8QUR 

Tell Our Advertisers 
You Saw It in 73 


102 


73 MAGAZINE 







1C Breadboards 

While working with Integrated Circuits. I 
soon found that some means of mounting 
the IC’s had to he devised because: (1) the 
leads on an IC are much too small to work 
with conveniently; and (2) if I soldered 
directly to the IC, I would probably have 
destroyed it after a small amount of ex¬ 
perimenting, because of the heat. I was 
fortunate because my first contact with IC’s 
was through Kaye Engineering’s integrated 
circuit kit which contains two Fairchild 
uL914 and two printed circuit mounting 
boards. The PC mounting boards are my 



Fig. 1. 

concern here. Fig. 1 left shows one of the 
boards (and its IC) contained in this kit. 
Fig. 1 center shows a homemade PC mount¬ 
ing board with a 14 pin IC on it. This 
board is hard to work with because of the 


small width of the copper strips to the mid¬ 
dle pins. The board shown in Fig. 1 right is 
a solution: by curving the copper strips there 
are large soldering pads for each pin. 

The boards are easy to duplicate. The left 
board can be made from a 2" by 2" piece of 
copper clad board, a few inches of 1/8” wide 
resist tape, and eight resist circles. Set it up 
as in the picture and etch. The center board 
was made by scoring through the copper on 
a piece of PC board and pulling off the un¬ 
wanted copper foil. This is the least messy 
method of making these boards and can be 
used, if instead of soldering parts directly to 
the PC board, wires are used to connect from 
the PC board to the external circuitry. The 
left board was mpde using Scotch tape to 
cover the areas of foil that are wanted. Set it 
up as in the picture and etch. 

I have shown boards for only two types 
of IC cases; but by using the same techniques, 
boards can be made for any size and shape 
IC. You will find these IC PC breadboards 
will make experiments and projects using IC 
much easier. 

Richard Roth, WB2UMH 
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Antenna 


Add - On 


John J, Schultz, W2EEY/1 
40 Rossie St. 

Mystic, Connecticut 06355 


Various simple “add-on" attachments for 
vhf mobile whip antennas are described 
which can be used to modify the directive 
pattern or even the radiation polarization of 
the basic antenna. Most of them provide a 
significant gain factor. 

Often one wishes to mount Only a simple 
whip antenna on an automobile for use on 
vhf bands. Such an antenna suffices in many 
cases for local contacts while “in motion,” 
especially in large city areas. However, when 
outside the local area and especially when 
the automobile is stationary, one often 
requires or can utilize a more effective an¬ 
tenna if any contacts are going to be made 
with reasonable signal levels. 

One can take two approaches towards 
this type of antenna problem. The one ap¬ 
proach used by many vhf mobile enthusiasts 
for stationary Hill-top operating is to pack a- 



| I/4A MOUNTED 
Xs' WHIP 


__ 

Fig. 1. Addition of phasing stub and >iX ra¬ 
diator to basic ViX whip retains vertically 
polarized radiation, omnidirectional in the 
horizontal plane but with about 3 db gain in 
the vertical plane. 


long a full-size beam and mast. Unpacking, 
assembling, connecting, etc. of such an an¬ 
tenna can be quite a chore. Of course, the 
results are often worth the effort as far as 
vhf dx is concerned. The other approach is 
to utilize some form of auxiliary antenna 
structure which can simply and quickly be 
attached to the mounted whip antenna 
whenever the automobile is stationary. A 
number of problems arise when one tries to 
devise such an auxiliary antenna structure. 
It must provide a significant improvement in 
antenna performance, not upset the match¬ 
ing conditions to any great degree to the 
whip antenna, be relatively simple in con¬ 
struction and yet attach to the mounted 
whip in much the same fashion as a cap is 
put on a bottle — a rather tall order. 

This article discusses some of the prob¬ 
lems that are involved in devising such an 
auxiliary antenna “add-on" structure. Sev¬ 
eral designs are presented, but none of the 
designs will instantly transform a simple mo¬ 
bile whip into the equivalent of a 10 ele¬ 
ment beam. The determined vhf hill-top dx 
enthusiast will still have to take along his 
beam for best results. However, the “add¬ 
ons” described will significantly improve an¬ 
tenna performance under specific condi¬ 
tions. and they really are as easy to use as 
putting a cap on a bottle. 

Basic Considerations 

Adding an auxiliary structure to a 14X 
whip mounted in the middle of the roof of 
an automobile has certainly been done be¬ 
fore. Fig. 1, for instance, shows the addition 
of a l A X element to the basic '4 X whip. 
The phasing stub is necessary to insure the 
same direction of current flow in the l A X 
and Vi X radiating elements and, therefore, 
prevent the vertical radiation pattern from 
splitting and sending most of the radiation 
out at useless high angles. Otherwise, the 
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Fig. 2. Old style window antenna. Its single 
wire feed system idea is used as the basis for 
other antenna types shown. 

phasing stub need not be used as far as im¬ 
pedance matching the added Zz X element to 
the basic whip is concerned. The phasing 
stub itself can be formed of stiff wire rod 
wound in a circle around the vertical ele¬ 
ments. A gain of about 3 db will result but 
the radiation will still be vertically polarized 
and omnidirectional in the horizontal plane. 
One can extend this design to as many ele¬ 
ments as desired but the basic radiation char¬ 
acteristics will not change, except for gain 
in the horizontal plane. 

Another concept is necessary to modify 
the performance of the basic whip antenna. 
The concept which the author developed is 
based upon the old Windom antenna idea 
(Fig. 2). Old-Timers will remember this 
form of off center fed dipole very \yell. It 
used a single wire feed line which represent¬ 
ed about a 600 ohm feed system using an 
earth return path for the “missing” half of 
the usual 2 wire feed line. Due to the earth 
return path, it performed best over earth of 
high conductivity. 

The usual mobile mounting of a vhf an¬ 



tenna provides an excellent high eoinhu 
tivity ground path via the automobile body 
So. ground conductivity is not a problem in 
adopting the "Windom" feed system cm 
cept to a mobile whip. What is dilterenl. 
however, is the impedance relationships 
The "Windom" feed line was connected to 
the dipole flat-top at a point off cenlei 
vyhich provided about a 600 ohm impedance 
The transmitter end of the feed line was con¬ 
nected fo an antenna coupler set to match 
the feed line impedance. If the A mo¬ 
bile whip is visualizeil as the "Windom" 
feed line, it does not match the impedance 
of the coaxial feed line to which one end is 
attached. The only way the impedances will 
match is if the '4 X whip-turned "Windom" 
feeil line also acts as a V* X transmission line 
impedance transformer between the coaxial 
transmission line and the antenna structure 
which it feeds. This requires that the an¬ 
tenna structure (the whip "add-on") present 
a very high impedance at the point of con¬ 
nection. 

Typical “Add-On" Designs 

If one understands the feed system con¬ 
cept explained in the preceding paragraphs, 
it is possible to study antenna manuals and 
find many designs that could be used as 
whip “add-ons.” The few that are presented 
here are relatively simple and seem to work 
well. 

Fig. 3 shows tw'o configurations I lie 
Spider-Leg (A) provides mainly horizon) iliy 
polarized radiation with a bidirectional ra 
diation pattern centered on the intersection 
of the legs. The horizontally polarized ra¬ 
diation could be further emphasized by 
keeping the entire length of the legs mount- 


S 2 Pi AG€5l 


INSULATED 

i/4 A MOUNTED 

'support 

Whip 


ZZ1 

B 


Fig. 3. "Spider-leg" configuration (A) provides combination horizontally and vertically 
polarized radiation. Modified "bobtail" configuration (B) produces quite directional 
vertically polarized signal. 


JULY 1969 


10b 


ed horizontally. Although it was not tried, 
some gain in the horizontal plane could pos¬ 
sibly be achieved by making the legs longer 
in multiples of Vi X. 

The modified “Bobtail” antenna of Fig. 3 
(B) produces a vertically polarized signal but 
one with a fairly good amount of gain 
(about 7 db). The radiation is bidirectional 
and broadside to the array (in and out of the 
page as the antenna is shown). 

Fig. 4 shows a more elaborate “Zig-Zag” 
“add-on”. In spite of its appearance, the ra¬ 
diation produced is mainly horizontally po¬ 
larized with several db of gain and a bidirec¬ 
tional radiation pattern. Due to the current 
reversal that takes place every Vi X, the ver¬ 
tical components cancel while those in the 
horizontal plane enforce each other. If 
found more convenient structurally, the an¬ 
tenna can be mounted with the first element 
horizontal to form a staircase outline, but 
this would result in the production of some 
vertically polarized radiation. 

Although not tried, it would seem to be 
feasible to form beam antennas by place¬ 
ment of parasitic elements either in front of 
or in back of the main antenna. The,spacing 
would have to be kept fairly wide ( X A X or 
more) in order not to appreciably lower the 
feed point impedance of the main antenna 
since there is no way to adjust the “match” 
to the main antenna. 



Fig. 4. "Zig-zag" configuration provides 
directive horizontally polarized radiation. 
Two sections are shown but only one may 
be used, if desired. The gain will be reduced 
but the polarization will remain horizontal. 


Construction 

Depending upon how durable one wishes 
to make an “add-on,” it can be constructed 
from anything from No. 8 to No. 10 wire to 
3/16” or 1/4” duraluminum rod. It is sug¬ 
gested that for initial experimentation, the 
“add-on” be constructed from heavy guage 
wire with wooden or plexiglas rods used 
for insulated support structures when neces¬ 
sary. The “add-on” can be secured to the 
whip by a variety of means from clips to 
clamps. One of the handiest found by the 
author was the use of electricians’ small U- 
shaped cable clamps, available in most large 
hardware stores. The “add-on” structure 
made of wire can be soldered to the flat side 
of the U-clamp surface. 

An swr meter should be inserted in the 
coaxial transmission line to the whip to de¬ 
termine the effect upon swr when the “add¬ 
on” is used. Generally, the swr should not 
change to any great degree. It may, in fact, 
even improve slightly in some cases, depend¬ 
ing upon how good the original match was, 
by canceling some reactive components. 

The improvement in performance can be 
checked with another station by simple com¬ 
parison checks. When making such checks, 
however, due consideration should be given 
to the fact that some “add-ons” will change 
the polarization characteristics of the radiat¬ 
ed signal. Therefore, the station with which 
checks are made should have available an an¬ 
tenna that will match the polarization of the 
radiated signal. If this is not observed, very 
confusing results will occur as in short dis¬ 
tance line-of-sight contacts, an antenna pola¬ 
rization difference between stations can 
easily produce a 20 db loss in the received 
signal. 

Summary 

The convenience of being able to simply 
add a few elements to a whip antenna and 
modify or improve its performance without 
readjustments or disturbing transmission line 
connections is difficult to describe. One is 
inclined to stop the automobile for contacts 
just so the “add-on” can be used. 

As was mentioned before, many varia¬ 
tions of the “add-on” described are possible. 
It is not claimed that they are the best that 
can be devised and the reader should ex¬ 
periment with various designs - following the 
concept presented for using the basic whip 
antenna as the equivalent of a singlewire 
feed line. 

. . .W2EEY/1 
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2N5188 Two-Meter Exciter 


The RCA 2N5188 power transistor is a 
recent type rated at 4 watts maximum dissi¬ 
pation and is available for 55 cents apiece. It 
was designed for core-driver and line driver 
as well as class C /'/service. Its fj. of 325 mhz 
means it will operate well up thru 50 mhz in 
class C’ operation, and fairly well up thru the 
144 mhz or two meter band. Some 2N5188 
t ransistors are better at 144 mhz than others, 
so the “hotter” ones should be used in the 
last two stages of the exciter illustrated here. 
These transistors were used throughout the 
exciter. 

The 2N5188 has a maximum rating of 25 
volts from collector to emitter, and 5 volts 
from base to emitter. The maximum power 
rating of 4 watts is for a case temperature of 
25° C. Allowing for some temperature rise 
(at a derating of 23 mw per 0 C) and the use 
of small heat radiators, still means that about 
1 to 2 watts input can be run into these tran¬ 
sistors. In this exciter, the output amplifier 
runs about 1 to I'A watt input with from .4 
to .5 watt output on CW, with a 1 2 volt bat¬ 
tery power supply. An 18 volt supply and 
large heat radiator should result in more than 
one wall output. CW keying probably could 
be done in the base bias resistor return con¬ 
nection to ground of any stage or two stages. 

The 2N5188 output amplifier was com¬ 
pared with 2N3512 and 2N3553 transistors. 
The latter was about 20% better in output at 
148 mhz but cost about nine times as much 
as the 2N5188. The 2N3553 isn’t too effec¬ 
tive with a 1 2 volt supply, being designed for 
28 volt operation, so these tests at 12 volts 
weren’t really fair to the 2N3553 costing 
nearly $5 each. 

The r/ exciter shown in the photographs 


Frank C. Jones, W6AJF 
8 50 Donner Avenue 
Sonoma, California 95746 



Top view of 2IM5188 exciter. Crystal oscil¬ 
lator, buffer and tripler along the top of the 
8x4" copper plated board. The doubler, buf¬ 
fer and final amplifier are toward the lower 
edge. 

and in the circuit diagram, was built on a 
piece of copper plated bakelite or epoxy 
board 4x8 inches in size. This fits into a 
4x8x2 inch chassis as a bottom cover and 
shield can. The copper plating makes a good 
ground surface for mounting small variable 
condensers and can be soldered to with a 25 
or 50 watt soldering iron. By-pass condenser 
and emitter leads should be very short to 
help maintain stability. 

Two types of heat radiators were used on 
the transistors. Both types are snug fitting 
on the TO-39 transistor case. The “fin” type 
is less expensive unless one happens to find 
the smaller “ribbed” type in the surplus mar¬ 
ket. The two ribbed units shown in the top 
view are surplus radiators or coolers and were 
used on the oscillator and buffer stage. The 
first two transistors do not require a cooler 
since their collector current runs between 1 5 
and 30 ma, at 12 volts, but the following 
tripler, doubler and amplifiers do warm up 
and need one type or the other. The collec¬ 
tors are connected to the TO-39 case, so a 
large cooler or radiator does increase the 8 
pf output capacitance somewhat. This effect 
can be taken care of in the circuit design. 
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146 MHz 

Fig. 1. Schematic of the 2N5188 exciter. 

L1-L2 10 turns 22 enamel 5/16" long, 34" 

diameter. Fr. slug coil form. 

L3 20 T 24C, 34" long by 34" diameter poly 
rod form. 

L4 10 T #18, 3/4" long 34" diameter tap 3 
turns up. 

L5 10 T #24C, 34" long by 34" diameter poly 
rod form. 

L6 6 T #18, 3/4" long, 'A" diameter tap 234 
turns up. 

L7 6T #18, 1" long, 'A" diameter tap 2 turns 
up. 

L8 5T #14, 5/8" long, 5/16" diameter tap 1 
turn up. 


The 2N5188 transistors were found to be 
quite stable at two meters in grounded emit¬ 
ter circuits, without any form of neutraliza¬ 
tion. Tapping the collector leads into the 
lower end of each coil can be used for impe¬ 
dance mismatching to eliminate the need for 
neutralization, and also to provide a fairly 
high Q tuned circuit. The output load resis¬ 
tance of the 2N5188 varies over a range of 
from about 600 ohms down to about 100 
ohms in this exciter, depending upon the dc 
collector current. The base to emitter impe¬ 
dance is lower, ranging from about 50 ohms 
down to 25 ohms. These low values can be 
matched to the tuned circuit values of 1000 
to 2000 ohms by either using adjustable link 
coupling or by small coupling capacitors. The 
latter method was used in this exciter. The 
total C and L values in each circuit were cho¬ 
sen to have a Z of from 15 to 25 in order 
to reduce unwanted harmonics with only a 
single tuned circuit between each stage. Many 
circuits shown in transistor handbooks and in 



2N5I88 


some magazine articles, are so heavily loaded 
by the transistors that the operating Q may 
be closer to 3 than to the 15 or 20 needed for 
harmonic suppression. A tripler should be 
used as a tripler not a combined doubler, 
tripler and quadrupler, since only the tripled 
frequency is useful. The same reasoning 
holds true for doubler and amplifier stages. 

The crystal oscillator is a type that will 
function with either 8 or 24 mhz crystals for 
output at 24 mhz. The slug tuning adjust¬ 
ment is more critical with 8 mhz crystals than 
with 24 mhz overtone crystals. The buffer 
stage was lightly coupled to the oscillator to 
insure good oscillation starting ability with 8 
mhz crystals. Both types of crystal were 
tested in the exciter with good results in ei¬ 
ther case. 

A buffer stage at 24 mhz was needed in 
order to drive the tripler stage to 72 mhz, or 
higher. Thp tripler stage requires a higher 
value of base bias resistance than for a doub¬ 
ler. The rule used here was to try different 
values in each stage so as to produce enough 
rf drive to the next stage, but not run into 
the problem of too high a peak voltage across 
each base to emitter. Remember, the absol¬ 
ute maximum base voltage on these transis¬ 
tors is 5 volts, so often low values of resistors, 
or none, (only a rf choke) is required in each 
stage. 

The doubler and tripler stages function by 
waveform distortion across the base to emit- 
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Bottom view of 2N5188 Exciter. Crystal os¬ 
cillator at upper left and 2 meter stages near 
bottom side. See text for explanation of 
extra holes. 

ter bias resistor. This means that there is 
double and triple frequencies in the input 
side of these transistors and a low impedance 
path is needed, just as in a parametric doubler 
using varactors. Small high Q series tuned LC 
circuits were connected from base to ground 
in each frequency multiplier stage. The out¬ 
put power increases greatly as these circuits 
are series tuned to resonance with the tran¬ 
sistor output circuit also tuned to resonance. 
This effect is particularly noticeable with low 
power supply voltage and low driving r/pow¬ 
er in each stage. The 2N5188 is a double dif¬ 
fused epitaxial planar transistor of the silicon 
NPN type, not too far different from a varac¬ 
tor diode. Probably some parametric fre¬ 
quency doubling action takes place since a 
straight doubler or tripler generally has very 
low rj output at low supply voltages. 

Small German-made ceramic (low cost) 
trimmer condensers were used for these ser¬ 
ies tuned circuits as well as for coupling and 
parallel tuned two meter collector circuits. 
These condensers have high enough Q and 
mount easily, or they can be suspended by 
heavy leads but do not tune smoothly when 
there is much rf current flowing through 
them. Small Erie or CRL adjustable flat cir¬ 
cular types might be used. Other piston type 
trimmer condensers are available, but are 
more expensive. The German mass-produced 
units may not be available in radio stores, so 
substitution may be required in constructing 
this type of exciter. 

Standard sized red coded ferrite slug coil 
forms were used in the oscillator and buffer 
stages. Number 18. 16, or 14 wire was wound 
over a '4” and a 5/16" diameter steel drill as 
a temporary winding form for the higher fre¬ 


quency circuits. 

The coil data is listed in a separate part 
with the proper tap points for 12 volt opera¬ 
tion. 15 or 18 volt supply may require a 
little change in coil tap position and in the 
values of bias resistors throughout. 

The output circuit is matched to a 50 ohm 
load with a small 3.9 pf fixed condenser but 
another 2 to 10 pf trimmer (or 2.5 to 7 pf) 
would be advisable in this position in order 
to couple the output into an antenna coax 
line or into 75 or 93 ohm coax lines to a larg¬ 
er amplifier stage. A tube, or a larger rf power 
transistor might be driven with the Vi watt 
output available from this exciter. 

The parts layout starts with the crystal 
socket and progresses along one side of the 
8x4” board and back again along the other 
8” side, leaving Vi” clearance on all sides. 
This permits the unit to be fastened to the 
lips of an 8x4x2 inch chassis. The extra holes 
in the copper plated board were not for ven¬ 
tilation, but resulted from numerous circuit 
changes and ideas tested along the way. Some 
people might suggest these were design errors 
but that is too close to the truth to be admis¬ 
sible by a true experimenter. 

Tune up is not difficult if a 0 to 300 or 
500 ma meter is connected into either the - 
or -Heads to the battery. All stages will draw 
very little current, except for a few ma in the 
oscillator stage since it has some + bias on the 
base to make the stage start oscillating easily. 
As soon as the crystal oscillator coil is tuned 
correctly the dc meter reading will increase 
from about 12 or 15 ma to 30 or 40 ma even 
if all other stages are detuned from resonance. 
Then as each stage in turn is tuned to reson¬ 
ance, the dc meter reading will increase. The 
total dc reading will be over 200 ma when all 
circuits are correctly aligned for maximum 
output reading into a one or two watt rf 
wattmeter. A 50 ohm 1 watt resistor termin¬ 
ation across the output jack and a diode rf 
voltmeter (5 volt range) across the resistor 
may be also used for reading rf output. Even 
a nearby two meter receiver S meter may be 
used to tune up the exciter into some form 
of dummy load. Nearly all circuits have to 
be adjusted carefully and the variable stage 
coupling condensers readjusted for getting 
maximum output. Too much capacity in 
these coupling condensers will lower the Q of 
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the tuned circuits too much for good spurious 
signal suppression. Too little will mean less 
output. An rf meter in the output of the ex¬ 
citer will measure spurious as well as desired 
frequencies. The two meter receiver S meter 
is a selective device reading only the desired 
frequency. If the various adjustments do not 
result in agreement on the two rf metering 
systems, one can suspect spurious oscillation 
or excessive harmonic power in the output 
system. The adjustments for maximum radio 
receiver and rf wattmeter or diode voltmeter 
readings should be the same. If not, start re¬ 
ducing coupling capacity values and retune 
each circuit for resonance and maximum 



output. 

Some 2N5188 transistors have better gain 
at two meters so these can be used in the two 
meter amplifier stages. The lower frequency 
stages are much less critical so the weaker 
transistors can be plugged into these parts of 
the circuit. It probably has to do with the 
cut-off frequency of each transistor, since 
148 mhz is getting pretty close to the average 
ft of 325 mhz. At a cost of 55 cents each, 
an amateur shouldn’t expect perfection in 
each transistor. The writer has seen nearly 
similar variations in the' $5 types of transis¬ 
tors. 
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Getting Your Extra 
Class License 

Part VI-Noise 


One of the most annoying problems in 
radio communications is that of noise; many 
volumes have been written on various aspects 
of this problem. As a result, a good under¬ 
standing of the noise problem is a pretty fair 
indication that the person having it also has 
a good understanding of radio communica¬ 
tions—and so the Extra Class examination 
study list includes a number of questions 
dealing with this problem. 

Now that we have fairly well digested the 
subject of antennas, in our previous two in¬ 
stallments, let’s move on to the noise ques¬ 
tions, and devote this installment to them. 
In addition, let’s examine receiver detectors- 
which are, in practice, closely connected with 
the noise problem. 

The specific questions from the FCC list 
which we will examine are: 

3. How may a limiter be employed in an 
FM receiver? 

23. How can you distinguish between a 
product and an envelope detector? 

24. How can a receiver be adjusted for 
single sideband reception when the receiver 
does not have a product detector? 

27. Where in a receiver circuit should a 
limiter/blanker stage be placed to provide 
maximum utility? 

43. What are some different types or sour¬ 
ces of noise voltages in reception? How is 
each type generated? 

57. Of what importance is the signal-to- 
noise ratio of a receiver? At what radio fre¬ 
quencies is this ratio most important? 

As usual, let’s substitute for the specific 
FCC questions other questions of somewhat 
broader scope, so that we won’t be limited 
in our studies to specifics but instead will be 
able to take a more general point of view. 

Since our major subject this time is 
■'noise,” a good starting point would be to 
ask, ‘‘What is noise?” Then we will be in 
position to determine, “What does signal-to- 
noise ratio mean?” as well as "How is noise 
reduced?” 


We can then turn to our secondary sub¬ 
ject for this installment and inquire “How 
are signals detected?” Here we will see how 
product and envelope detectors differ, among 
other things, and how to use both. Finally, 
we’ll try to find out, “How does FM recep¬ 
tion differ from AM?” 

Ready? We’re off! 

What is Noise? In radio—or, for that matter, 
throughout science-the word “noise” has al¬ 
most as many meanings as it has users. One 
of the first paradoxes to result directly from 
this multiple meaning which most of us meet 
is the fact that a noise limiter will do almost 
nothing to limit thunderstorm noise. A sim¬ 
ilar paradox is the fact that installation of a 
low-noise front end in a receiver usually in¬ 
creases the amount of ignition noise received. 

So the question “What is noise?” is actual¬ 
ly much more than a rhetoric query; before 
we can begin to examine “noise” we must de¬ 
cide just which “noise” we’re talking about. 

When we want to know the meaning of a 
word, most of us consult a dictionary. That 
doesn’t help us much this time. An ordinary 
dictionary provides the following: 

“Noise. 1. A sound that is not musical or 
pleasant. 2. A sound. 3. Din of voices and 
movements; loud shouting; outcry; clamor.” 

None of these seem to fit any kind of 
“noise” we meet in radio. Let’s try a physics 
textbook: 

“Noise. An electrical signal having random 
distribution of frequency components and of 
amplitude, distributed throughout the elec¬ 
tromagnetic spectrum from zero frequency to 
infinite frequency.” 

That’s closer. Translated from the engin- 
eeringese, this is a precise definition of the 
kind of noise developed in a high-gain ampli¬ 
fier. That is, it’s the hissing or frying sound 
which provides an absolute limit to useful 
gain. 

But it doesn’t even mention the effect of 
a passing dune-buggy on a 10-meter signal. 
To find a definition which will include that 
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kind of “noise,” we must go to Information 
Theory: 

“Noise. Any portion of a received signal 
which was not present in the transmitted sig¬ 
nal.” 

That one, at first, seems to wrap it up with 
a definition which includes not only the sput¬ 
tering ignition of passing autos, but atmos¬ 
pheric crashes and the physicist’s kind of 
noise as well. This one, in fact, includes all 
interference of any sort as “noise.” 

But hold on there! This information- 
theory definition would even include qrm as 
“noise"- and while it would be nice, nobody 
expects any kind of noise limiter to get rid of 
interferring signals from other transmitters 
(though it would be worth while working out 
one which would do so, were it possible.) 

So the common definition has little to do 
with radio, the physicists’ definition is too 
narrow, and the information-theory defini¬ 
tion is too broad. Can we ever answer our 
question, “What is noise?” 

As it happens, we can. If we couldn’t we 
wouldn't have asked it in the first place, nat¬ 
urally. What we must do is to break the broad 
term “noise” down into several more-limited 
categories, which we’ll call “hiss,” “sputter,” 
and “crash” for our examination. Keep in 
mind, though, that these are only our names 
for them; the FCC will want other names 
which we’ll dig out as we go. 

Hiss is the physicists’ kind of noise ran¬ 
dom voltages which come out of a speaker as 
a hiss or frying sound. If you’ve ever turned 
a good amplifier all the way up with no input 
signal applied, you’ve probably heard hiss. 

Sputter is ignition noise, electric-motor 
interference, and the like. Strictly speaking, 
these are “signals” rather than “noise,” but 
they are so completely unlike the signals we 
expect to receive that the information-theory 
meaning of “noise” has come to apply. A 
graphic example of this is provided by radar 
pulse interference to uhf operators; the radar 
pulses are most definitely signals but to the 
ham trying to dig through them, they’re just 
so much noise and he has developed circuits 
to blank them out. 

The final category, crash, is like sputter in 
many ways. The most common crash is the 
atmospheric static resulting from lightning 
strokes which wreaks havoc on 40 and 75 
meters during the summer thunderstorm sea¬ 
son. 

The differences between hiss, sputter, and 
crash are easy to hear but difficult to des¬ 
cribe. An oscilloscope display of the wave- 



Fig. 1. Typical oscilloscope trace of "hi$s,“ 
or random electrical noise due to thermal 
agitation. Origin of British term "grass" is 
obvious from waveform. 



Fig, 2. Typical scope trace of "sputter," 
or impulse noise. This type of noise is dis¬ 
tinguished by brevity of its pulses and usual¬ 
ly regular recurrence rate. Most common 
source of sputter is by racjiation from spark 
plugs in automobile ignition circuits, but it 
may originate elsewhere as well. 



Fig. 3. "Crash," or atmospheric noise, pre¬ 
sents waveforms such as this. Origin is spark 
discharge of lightning bolts; duration and 
magnitude of pulses are both larger than for 
sputter, and periodic repetition rate is ab¬ 
sent. 


forms shows many of these differences. 
Figs. I through 3 are approximations of typ¬ 
ical hiss, sputter, and crash waveforms respec¬ 
tively. 

While hiss is a relatively low-energy type of 
noise which is almost always present, sputter 
and crash are brief high-energy pulses. Sput¬ 
ter consists of shorter pulses which recur at 
a regular repitition rate, and crash is made up 
of longer pulses which occur only sporadical¬ 
ly- 
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Some of the sources of hiss are “Johnson 
noise,” “galactic noise,” “shot noise,” and 
“partition noise.” In addition to these “of¬ 
ficial” names, hiss is also known as “grass” 
in industrial electronics where it plays a vital 
part. This unofficial name was adopted from 
British radar usage, and a look at Fig. 1 will 
show where the name came from originally. 

“Johnson noise” is possibly the major 
source of hiss in any electronic circuit. This 
noise actually consists of the net effective 
movement of the electrons in any conductor 
or resistor. At any temperature greater than 
zero—which has never yet been attained—elec¬ 
trons are always in motion. This motion is 
unpredictable and so we call it “random.” 
The random motion of the electrons in the 
circuit produces a small current, and if any 
resistance is present (as it always is) the cur¬ 
rent develops a voltage across it. 

If any heat is applied to the conductor, its 
energy must go somewhere. It ends up for at 
least a time in the electrons of the conductor, 
where it makes them move more rapidly. 
This increase in motion increases the current 
flow, and so increases the Johnson noise. 

Since the motion is completely unpredic¬ 
table, it will contain frequency components 
all the way from the lowest frequencies ima¬ 
ginable to the highest, and with strengths 
(which depend upon the distance moved by 
each electron) over an equally wide range. 
The average strength is low, though, because 
the noise is spread over such a wide band. 

The greater the bandwidth of a circuit, 
the more Johnson noise the circuit will am¬ 
plify. This is one reason that the noise of an 
amplifier is affected by its bandwidth, and 
wideband amplifiers appear to be inherently 
more noisy. 

Johnson noise is present in all conducting 
or resistive materials, and this includes the 
very thin plasma of ions which apparently 
pervades outer space. The resulting radiated 
noise which comes from outside our planet is 
usually called “galactic noise,” however, to 
distinguish it from more mundane noise 
sources. 

While Johnson noise is inherent in the na¬ 
ture of matter, and galactic noise is simply 
a form of Johnson noise originating outside 
our planet, shot noise and partition noise are 
connected with the way in which we amplify 
electrical signals. Although the terms origin¬ 
ated in the days before transistors, similar 
effects are present in solid-state circuits and 
are often called by the same names. 

Shot noise originates at the cathode of a 


tube and makes itself felt at the plate. You 
may recall that a tube operates by boiling 
electrons off the surface of the cathode and 
then controlling their flow to the plate cir¬ 
cuit. Think back to the last pot you watched 
boil, and you’ll remember that boiling is a 
rather violent and unpredictable action. At 
one instant many pockets of vapor may bub¬ 
ble up, and at the next instant none. 

Electrons boil off the cathode surface in 
the same manner. While we know that in any 
easily measurable period of time a constant 
number of electrons will leave the cathode, 
we do not know just how many are going 
to leave in the next instant. They may wait 
a moment longer and then leave, or they may 
leave just a trifle sooner. 

These random or unpredictable fluctua¬ 
tions in cathode emission effectively modul¬ 
ate the assumed steady flow, with variations 
which are electrically indistinguishable from 
Johnson noise. 

We feel the effects only at the plate circuit, 
when the varying stream of electrons arrives. 
And, strangely enough, we usually attribute 
this noise to an imaginary resistance in series 
with the tube’s grid, inside the tube, which 
we call the “equivalent noise resistance” of 
the tube, so that we can calculate the noise 
by the same equations used for Johnson noise. 

Partition noise is similar in its origin to 
shot noise, and identical in its effect?, but 
only afflicts multi-element tubes. Triodes 
are free of partition noise, and this is the ma¬ 
jor reason why triodes are preferred when ex¬ 
tremely low noise must be attained in a cir¬ 
cuit. 

Partition noise comes about because any 
individual electron in the electron beam from 
cathode to plate may be captured by some 
other tube element such as the screen grid. 
We know that the screen will capture a certain 
proportion of the total number of the elec¬ 
trons flowing, to produce the screen current, 
but we cannot determine which or when. 

This capture of random electrons amounts 
to a “partitioning” of the total cathode cur¬ 
rent between plate, screen, and any other pos¬ 
itive elements inside the tube. Each electron 
partitioned out of the plate current never 
reaches the plate—and its absence produces a 
variation in the plate current which is called 
partition noise. 

While shot noise is determined primarily 
by the design of any specific tube type, par¬ 
tition noise is determined by the operating 
voltages chosen by the circuit designer. The 
greater the current flowing through the screen 
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and similar elements, the greater the partition 
noise which will result. 

Unlike these forms of hiss, the “noise” we 
are calling sputter is not inherent in the na¬ 
ture of our components and our circuits. It’s 
really a form of undesired signal, radiated 
from its source and picked up by our receiv¬ 
ers. Most noise-limiter circuits are intended 
to operate only on sputter. 

The two most marked characteristics of 
sputter are the shortness of its pulses and the 
magnitude of its peak voltage. Most sputter, 
but not all, originates in the ignition circuits 
of internal-combustion engines, where it’s 
radiated by the spark-plug wiring and spark 
gaps themselves. 

The width of most sputter pulses ranges 
from one to 10 microseconds, which corres¬ 
ponds to a single cycle of a 2 mhz to 200 
khz signal, respectively. This, as you can im¬ 
agine, isn’t very long. The repitition rate is 
determined by the speed at which the engine 
causing the sputter is running, but is usually 
relatively slow. 

The only major difference between crash 
and sputter is that sputter, being caused by 
man-made sources, has less energy and lasts 
a shorter time. Additionally, while sputter 
recurs at a more or less regular rate, crash 
occurs only sporadically. 

Since crash lasts longer, it’s not as easy to 
get out of the signal. For this reason, most 
ANL circuits appear to be ineffective against 
crash although they usually perform at least 
acceptably against sputter. Actually, the cir¬ 
cuits are performing the same function against 
either type of noise, but the crash remains 
objectionable after being limited while the 
briefer sputter is reduced to a livable level. 

What does signal-to-noise ratio mean? We 
meet the phrase “signal-to-noise ratio,” often 
abbreviated simply as “S/N,” almost every¬ 
where in electronics. 

Information theory experts apply it to 
their studies, computer engineers study it in 
their digital communications networks—and 
radio operators curse it when the dx fades 
down into the mud. 

In radio, we usually endow “signal-to-noise 
ratio” with a special restricted meaning, which 
is similar to but not identical with its mean¬ 
ings in other areas of electronics. When we 
use the phrase, we most usually mean speci¬ 
fically the ratio between the residual noise 
level of a receiver and the weakest signal that 
receiver can detect. It has nothing to do with 
sputter or crash, even though they may ren¬ 
der a signal uncopiable. When used in this 


sense, signal-to-noise ratio is most often ex¬ 
pressed in decibels, and we say for instance 
that the S/N ratio of a receiver in a given 
situation is +3 db. 

In commercial broadcasting, a S/N ratio 
of +60 db is not uncommon, but most amat¬ 
eur signals (except for “armchair copy” situa¬ 
tions) run in the range from +3 to +20 db. 
Any signal whose S/N ratio is less than +3 db 
is excessively difficult to copy although some 
experts can dig them out of the mud down to 
0 db. Signals which are below the noise level, 
with a resulting S/N ratio less than 0 db, are 
literally buried and only sophisticated recep¬ 
tion techniques can bring them out. 

We saw earlier that hiss is equally distribu¬ 
ted over the entire frequency spectrum. 
Among other things, this means that the wid¬ 
er the receiver’s bandwidth the more hiss can 
be received; any single signal, on the other 
hand, has a limited bandwidth. If the receiv¬ 
er’s bandwidth is wider than necessary to let 
the signal through, the signal level will not be 
affected but the level of hiss will be higher. 
The best S/N ratio for a given signal is obtain¬ 
ed when the bandwidth is just wide enough 
to admit the signal. Then the least possible 
amount of hiss gets through to compete with 
the complete signal. For really weak signals, 
it often helps to cut bandwidth still more 
and lose some of the signal. This relation¬ 
ship between bandwidth and S/N ratio is one 
of the major advantages CW transmission en¬ 
joys in weak-signal work; the CW signal re¬ 
quires only a few cycles of bandwidth while 
any voice transmission requires much more, 
and the wider bandwidth lets more noise 
come through. 

To specify the S/N ratio of a receiver, the 
signal itself must also be specified. A conven¬ 
tional method of measuring S/N ratio is to 
start with no signal input and measure the 
noise output, then introduce a slowly in¬ 
creasing signal level until the output power 
level doubles. This is the +3 db point, and 
the signal level which produced that condition 
is the minimum signal for which the receiver 
can produce a +3 db S/N ratio. 

Another method of measuring is to intro¬ 
duce an arbitrary level of input signal-for in¬ 
stance, 1 microvolt-and determine the ratio 
of power output with signal to that without 
signal. In this case the result would be a spe¬ 
cified S/N ratio for 1 microvolt input, while 
with the more conventional method the re¬ 
sult would be a specified number of micro¬ 
volts input for +3 db S/N ratio. 

Measurements such as these are always 


JULY 1969 


115 




made under more or less ideal test condi¬ 
tions, but receivers in use are usually connec¬ 
ted to an antenna in order to receive radio 
signals. Atmospheric and galactic noise offer 
additional sources of hiss to a receiver in use, 
which are not present under test conditions, 
and these additional hiss sources modify the 
usefulness of S/N ratio readings as compari¬ 
sons of receiver quality. 

If a receiver is capable of producing a +3 
db S/N ratio with 1/10 microvolt input, and 
a second unit can produce the same S/N ratio 
with 1/100 microvolt while a third requires 
10 microvolts to do as well, then it would 
seem obvious that the second receiver was 
10 times as sensitive as the first while the 
third was 100 times less sensitive. 

But if, in use, the antenna always furnished 
20 microvolts of atmospheric and galactic 
noise, you wouldn’t be able to tell the differ¬ 
ences between the three receivers in your 
shack! Any one of the three would be better 
than necessary under such conditions. 

On the other hand, if the noise level from 
the antenna never exceeded 1/1000 micro¬ 
volt, the difference in sensitivity would be 
easy to tell in use since none of the units 
would reach the antenna noise. 

The amount of “antenna noise,” which 
includes all types of hiss and other noise 
coming in on the antenna lead-in, will natur¬ 
ally vary from location to location. It also 
varies from band to band. Man-made noise 
tends to predominate on the lower-frequency 
bands. Atmospheric and galactic noise pro¬ 
vide the major part of antenna noise in the 
uhf regions and above. 

When man-made noise provides a “floor,” 
a receiver need not be excessively sensitive 
in order to reach that floor. For this reason 


the 5-tube ac-dc “All-American Five” works 
well on broadcast bands, and some near rela¬ 
tives of this simple receiver serve credibly on 
40 qnd 75 meters. As frequency goes up, 
though, the sensitivity of the receiver must 
be progressively greater in order to be certain 
that you can detect any signal that’s above 
the antenna noise, because the amount of an¬ 
tenna noise is going down as frequency in¬ 
creases. 

By the time you get to the 10-meter band, 
S/N ratio of the receiver is important, and 
as you move into vhf operation it becomes 
ever more so. Low-noise receiver designs 
(which are actually low-hiss designs, to im¬ 
prove receiver sensitivity) predominate at 
vhf. 

Fig. 4 is a graph of antenna noise versus 
frequency for two extremes of location; most 
situations will fall between these extremes. 
As you can see, for the lower bands S/N ra¬ 
tio of a receiver isn’t something to worry 
about—but if your interest is in uhf, it’s one 
of the most important items to be concerned 
with. Like most aspects of this fascinating 
activity of electronics, it all depends upon 
your viewpoint. 

How is noise reduced? Noise reduction, 
as you must have surmised by now, offers 
not just one but several problems. The first 
is that of just which noise you’re trying to re¬ 
duce. Any measures to reduce hiss and con¬ 
sequently increase receiver sensitivity are 
most likely to increase sputter by making it 
more readily detectable. 

Most noise limiters (including “blankers” 
and “silencers”) are intended to reduce sput¬ 
ter, while most “low noise” circuitry is in¬ 
tended to reduce hiss. To cover our subject 
properly, we must examine both problems. 



Fig. 4. Various sources of antenna noise 
and their average strength with respect to 
frequency are shown here. The 0-db point 
represents a field strength of 1 microvolt per 
meter; ham bands from 3 to 300 mhz are in¬ 
dicated on frequency scale. All curves are 


"median values," which mean that they will 
be exceeded as often as they will not be met. 
Receiver-noise curve, shown for comparison, 
is that of a typical tube-type receiver; exotic 
low-noise techniques are not considered. 
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Much of the material we’ll explore in this 
section is presented in more detail in the 73 
handbook, “Receivers” (plug), if you’re in¬ 
terested in doing more with it than just learn¬ 
ing the principles upon which it operates. 

Let’s look first at the circuitry intended 
to reduce hiss. This “low noise” area almost 
always involves the rf amplifier and/or mixer 
stages of a receiver, because any hiss that 
gets in in the early stages can’t be taken out 
later. 

Much has been written on the subject of 
noise (meaning hiss) in rf amplifiers, and you 
may be convinced already that for low hiss 
only triode tubes should be used. Don’t be¬ 
lieve it. A good transistor has lower noise 
than any tube, and a good pentode tube will 
out-perform a fair triode. In fact, a few pen¬ 
todes are available which will out-perform 
almost all triodes—but they’re expensive. 

In general, though, when tubes are involv¬ 
ed, triodes tend to have less noise because 
they’re free of partition noise. They do, 
however, have less gain than pentodes, togeth¬ 
er with a tendency to oscillate unless neutral¬ 
ized. 
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Fig. 5. Cathode-coupled amplifier schematic 
diagram. 

A number of special low-noise circuits have 
been developed to overcome these disadvan¬ 
tages of triodes. Among them are the cath¬ 
ode-coupled amplifier (Fig. 5) and the cas- 
code circuit (Fig. 6). Both use two triode 
stages to provide the gain obtained by a single 
pentode, but twin-triode tubes were develop¬ 
ed in the early years of TV to make such cir¬ 
cuits competitive with pentode amplifiers. 




Fig. 6. Cascode amplifier schematic. This 
is series cascode circuit; the two tubes can 
also be shunt-connected but circuit is much 
more complex and performance is no better. 

The cathode-coupled amplifier is essential¬ 
ly a grounded-grid amplifier, preceded by a 
cal bode follower to match its low input im¬ 
pedance. The cathode follower has no volt¬ 
age gain, and the grounded-grid has little 
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output-to-input feedback, so this circuit 
won't oscillate any more readily than would a 
pentode stage. 

The cascode circuit is similar, with its 
grounded-grid output stage, but the input half 
is a conventional grounded-cathode stage 
rather than a cathode follower. The first 
stage is so loade,d down by the grounded- 
grid’s low input impedance that it cannot os¬ 
cillate, even though it does have some voltage 
gain. The result is higher gain for the cas¬ 
code than for the cathode-coupled, and equal¬ 
ly low noise. Since its declassification in 
1945, up until transistors came into wide use, 
the cascode was virtually the standard circuit 
for TV-receiver front ends, and became de¬ 
servedly popular among vhf hams also. 

Neutralized triode stages are also in wide 
use, as are plain grounded-grid circuits. The 
purpose of all of these approaches is to am¬ 
plify weak signals to a level much greater than 
the Johnson noise of the rest of the receiver, 
while adding as little hiss of their own as pos¬ 
sible. When receiver noise is an important 
factor, the first rf stage is the critical one; 
its noise level controls the noise level of the 
entire receiver. 

The second receiver stage, though, is next 
most critical, and in many receiver designs 
this second stage is a mixer circuit. Mixers 
are inherently more noisy than are amplifiers 
for a number of reasons. One is that a mixer 
must combine two signals, and each of these 
signals has at least some noise in it. The out¬ 
put contains all the noise of both inputs. 

In addition, the new signal created by the 
mixer is the difference between the two input 
signals, and at, at least one point in the mix¬ 
ing process, its strength is much less than that 
of either input signal. Thus the noise (which 
spreads across the entire spectrum) becomes 
a larger portion of the output signal. 

Finally, in order to obtain mixing action 
of the type desired in a receiver the circuit 
must operate in a non-linear manner. The 
conditions which produce the desired non¬ 
linear operation also, in general, produce 
more noise. 

Fortunately, it’s possible to reduce noise 
in a mixer stage in several ways. One of the 
simplest-and it’s so effective that it’s still 
the standard technique in much uhf work— 
is to use a passive mixer rather than an active 
one;most often, a silicon diode is used as the 
mixer. This type of mixer does its work with 
the smallest noise contribution, but the out¬ 
put signal still contains noise from both the 
original input signals. 


If gain is desired in the mixer stage, and it 
most usually is, then a low-noise mixer circuit 
can be used. Fig. 7 shows one twin-triode 
mixer which has as little mixer noise as any 
vacuum-tube circuit available; the resem¬ 
blance to a cathode-coupled amplifier is ob¬ 
vious and the only major difference is that 
the second input is applied to the grid which 
is grounded in the amplifier circuit. Since the 
output circuit is not tuned to the same fre¬ 
quency as either input there is little tendency 
to oscillate and screening action is not so 
necessary. 
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Fig. 7. Low-noise twin-triode mixer circuit 
first popularized through article in October, 
1961, issue of 73. Circuit was taken from 
design by K. A. Pullen. Noise is as low as 
that of cathode-coupled amplifier which this 
circuit resembles. 

The ultimate limit to which hiss can be re¬ 
duced in a receiver is reached when the anten¬ 
na noise produces a noticeable increase in 
total noise output, but it is possible in some 
cases to reduce noise of the receiving system 
still more. 

If antenna noise is setting the floor for 
signal reception, and an omnidirectional an¬ 
tenna is in use, there’s a chance that some 
of the antenna noise is coming from a differ¬ 
ent direction than is the signal. Use of a dir¬ 
ectional antenna will then cut down on the 
noise picked up by the antenna, and may thus 
reduce antenna noise. 

If the reduced level of antenna noise is 
still setting the limit for weak-signal reception 
nothing will be changed. However, it’s pos- 
sible-and frequently turns out-that the re¬ 
duced antenna noise is once again lower in 
level than internal receiver noise; in such a 
case, additional improvement in receiver sen¬ 
sitivity will pay off. 

How about reducing sputter? A look back at 
Fig. 2 will show that sputter is characterized 
by high-intensity, sharply rising pulses of en¬ 
ergy. Most of the time they’re absent, but 
when one hits a receiver's circuits the result 
is chaos for the duration of the sputter pulse. 

The high-energy pulse causes if transform¬ 
ers to “ring,” overloads amplifier circuits, 
charges up the avc circuits to reduce receiver 
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sensitivity, and after doing all this comes out 
as an ear-shattering smash of sound. 

If each of the pulses could be limited in 
strength to a level no greater than that of the 
strongest component in the received signal, 
things would be much better. You would still 
hear the sputter, but it wouldn’t blanket the 
signal out completely because the signal is 
there most of the time and the sputter is pre¬ 
sent only a small part of the time. 

As their name implies, most noise limiter 
circuits have exactly this purpose: to limit 
the incoming signal level. An automatic noise 
limiter adjusts its limiting level automatically 
to that of the signal; any sputter pulse which 
exceeds this level is trimmed off or limited 
at its top. 

If, though, instead of merely limiting the 
pulses, we could make the receiver completely 
dead until the pulse disappears, then we 
would blank out everything for the duration 
of the sputter pulse. We would have “holes” 
in our signal, but they would be quite short, 
and would be holes of silence rather than of 
noise. 

That’s the way a noise blanker works. It 
doesn’t kill the entire receiver, but it blanks 
the output at some early stage whenever a 
sputter pulse is present, and lets through only 
the signal. 

While the noise in the audio output is 
bothersome, it’s only a small part of the dam¬ 
age sputter does to the receiving process. The 
ringing of circuits all through the receiver 
makes the pulse appear to last much longer 
than it actually does, and the reduction of 
sensitivity can make it impossible to detect 
signals of quite respectable strength. A noise 
limiter removes only a part of the problem, 
since it usually operates only upon the recov¬ 
ered audio. A blanker, on the other hand, 
is usually placed at the earliest stage in the 
receiver at which adequate signal level is avail¬ 
able, and thus takes out most of the problem. 

Most often, the blanker is placed between 
the mixer stage and the if amplifier. Noise 
may get as far as through the mixer, but no 
farther. 

Many different types of limiter and blank¬ 
er circuits exist; they are far too numerous to 
examine in detail here. The 73 “Receivers” 
handbook includes diagrams of many. 

Crash has much the same waveform as 
sputter, but the pulses are longer and fre¬ 
quently are more powerful as well. This dif¬ 
ference in duration and strength is just enough 
to make a limiter or blanker circuit which 
works well against sputter appear to be inef- 
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fective against crash. 

The problem is that while limited sputter 
can be tolerated by most ears, a crash pulse 
limited to the same level will appear to be 
much louder because it lasts so much longer. 
Meanwhile, its greater strength ahead of the 
limiter has overloaded circuits and caused im¬ 
proper operation of most of the rest of the 
receiver. 

Similarly, our ears tend to fill in the brief 
periods of silence which result when a blanker 
takes out sputter pulses, but the pulses of 
crash last long enough to be bothersome. 

In general, blanker circuits tend to out¬ 
perform limiters against both sputter and 
crash-and offer almost the only usable de¬ 
fense against severe crash problems. Fortun¬ 
ately, crash is the smallest of the three noise 
problems since it is objectionable only when 
thunderstorms are within radio range of the 
receiver. 

How are signals detected? While three 
major types of modulations systems are in 
commercial use, only two of these are used 
to any appreciable extent by amateurs. The 
two we use are known to engineers as ampli¬ 
tude modulation (which includes CW and 
SSB) and angle modulation (which is com¬ 
posed of FM and phase modulation both); 
the third, pulse modulation, is illegal except 
at uhf. 

Each of the major types of modulation 
systems produces signals of differing types, 
and each type of signal must be detected dif¬ 
ferently. 

However, the obvious differences between 
the different types of detectors tends to mask 
some less-obvious similarities of the two mod¬ 
ulation systems we use, so before we begin 
to look at the detection schemes themselves 
let’s take a second look at the modulation 
systems. 

All ham modulation systems carry the in¬ 
formation in sidebands which accompany the 
carrier. Even CW has its sidebands, which 
provide the “keying characteristic” of the 
signal. The only real difference between the 
amplitude modulation system and the angle 
modulation system lies in the relative phasing 
between sidebands and carrier. 

In any amplitude modulation system, the 
phase relationships between the sidebands 
and the carrier are such that the “envelope” 
of the total signal-that is, the total amount 
of energy present at any instant within the 
signal’s bandwidth—appears to vary at a rate 
determined by the modulating signal. In this 
system, the carrier level actually remains con¬ 


stant; the fluctuations in the sideband levels 
cause the apparent variations in the envelope. 

In any angle modulation system, the phase 
relationships between the sidebands and the 
carrier are such that the envelope appears to 
remain constant, but the apparent frequency 
of the carrier signal varies at the modulating 
rate. Actually, the frequencies remain the 
same but the carrier level fluctuates at the 
same rate as the sidebands. This, together 
with the phase-aiding or cancellation effects, 
gives the appearance of constant level and 
varying frequency. 

If you consider the sidebands as the refer¬ 
ence, the difference between amplitude and 
angle modulation amounts to a 90 degree dif¬ 
ference in carrier phase; that’s all it takes to 
change one system to the other. At least 
one detector circuit has been designed on just 
this principle. 

Now that we’ve seen the similarities be¬ 
tween the two general systems, and the small 
but critical difference between them, let’s 
turn our attention to the amplitude modula¬ 
tion family and look a little closer at its vari¬ 
ous members. After all, they make up most 
ham applications. 

Within the amplitude modulation family, 
we can take our choice of CW, double side¬ 
band full carrier (what we usually call AM), 
double sideband suppressed carrier (DSB), or 
single sideband suppressed carrier (SSB). 
There are other possibilities also, but these 
four are the ones most commonly met. 

Since all four are members of the ampli¬ 
tude modulation family, they have the char¬ 
acteristic of apparently constant carrier fre¬ 
quency and varying signal envelope level. The 
CW envelope varies between the two extremes 
of zero and full-signal while the other three 
vary at an audio rate with many in-between 
levels. 

We can see the varying envelope if we ex¬ 
amine an AM signal with a good oscilloscope; 
if we rectify this signal the resulting dc out¬ 
put of the rectifier will still vary just as the 
signal envelope did, provided only that we do 
not filter out the variations. This is a valid 
technique for detection of conventional AM, 
and detector circuits based on this principle 
are known as “envelope detectors.” Fig. 8 
shows a popular envelope detector circuit in 
comparison with a half-wave rectifier power 
supply circuit. 

However, the envelope variations follow 
the original modulation only because of the 
phase relationship between sidebands and the 
original carrier. If the original carrier is re- 
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DIODE DETECTOR POWER SUPPLY 


Fig. 8. Diode envelope detector compared to 
half-wave power supply circuit. Major dif¬ 
ference is that power supply uses choke for 
more complete filtering —but detector is in 
tended to preserve audio and filter out only 
rf half cycles. 

moved before transmission, as in SSB or DSB, 
the envelope variations cannot reflect the or¬ 
iginal audio and the result is a meaningless 
signal when envelope detection is used. 

And, a CW signal, if envelope detected, 
will produce only a pulsating dc output which 
our ears cannot hear. It’s possible to use the 
dc output of an envelope detector to key an 
audio oscillator, or to drive a pen recorder- 
but we cannot feed it directly to phones or a 
speaker. 

The envelope detector of Fig. 8, then, is 
fine for conventional AM but by itself is of 
little value in detecting CW, DSB, or SSB 
signals. 

Pioneers in the art of radio early realized 
that one way to make the CW signal and the 
envelope detector get along with each other 
was to introduce a new signal from a beat- 
frequency oscillator; the envelope detector 
would then mix the incoming CW signal and 
the locally-supplied BFO signal to produce an 
audio output. 



DIODE DETECTOR MICROWAVE MIXER 


Fig. 9. Diode envelope detector compared 
to microwave crystal mixer circuit. In prac¬ 
tice, diode uses only one transformer at in¬ 
put but signal and BFO frequencies are both 
fed into it. Major difference here, as in Fig. 
8, is in output circuit. Diode action is simi¬ 
lar. 


It wasn’t until much later, though, that 
they realized that the envelope detector, 
which looks so much like a half-wave rectifier, 
actually is acting as a mixer all the time! 
When it’s receiving AM, it’s mixing the car¬ 
rier of the signal with the sidebands and pro¬ 
ducing as a difference-frequency output the 
modulating audio signal. When receiving CW 
with a BFO, it's mixing the CW and BFO sig¬ 
nals to produce an on-or-off audio tone. 

Fig. 9 compares the same envelope detec¬ 
tor shown in Fig. 8 to a microwave-style crys¬ 
tal mixer circuit. Again the similarities are 
obvious. 
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In a mixer, the ratio between the two input 
signals is rather critical for best results and 
receiving CW using an envelope detector also 
calls for critical adjustments of signal level 
to BFO level. 

Until the rise of SSB, the envelope detec¬ 
tor was the standard detector circuit in com¬ 
munications receivers. But when SSB came 
into use, the critical adjustments quickly be¬ 
came unpopular. 

It's possible to receive SSB using an envel¬ 
ope detector, just the same way as CW is re¬ 
ceived. The signal level must be carefully 
adjusted by using the receiver’s rf gain con¬ 
trol, and the BFO must be tuned to one edge 
of the if passband. Then the signal is careful¬ 
ly tuned to a point where the BFO signal 
precisely fits into the place left by the sup¬ 
pressed original carrier. At this point, the 
BFO is supplying a local carrier and the side¬ 
bands are at the proper level with respect to 
it; the result is instant audio, and in many 
cases you cannot tell the sound from AM. 

But if the signal level changes because of 
fading- and particularly if it increases- distor¬ 
tion may get into the act. In addition, you, 
will hear annoying chatter from other signals 
which are not at the same frequency but are 
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Fig. 10. Two product-detector circuits. 
Similarity of these to conventional rf mixer 
circuits can be seen; major difference is in¬ 
clusion of "IM ADJ"control for each, to ad¬ 
just operating conditions for minimum inter¬ 
modulation in detected signal. 


near enough to produce some sound output. 

And the procedure takes a considerable 
amount of care. When this technique is used 
to receive SSB, you usually keep both hands 
on the receiver controls most of the time. 

So other detector circuits were devised, 
based upon the same principles as the mixer 
circuits used in the front end of the receiver. 
These circuits are known collectively as “pro¬ 
duct detectors;” a couple of them are shown 
in Fig. 10. 

In any product detector, the circuit is set 
up so that signals coming in at the same input 
port cannot mix with each other. Mixing 
only occurs between the signals coming in at 
the two different input ports. One of these 
ports gets its signal from the BFO and the 
other gets the signals from the if strip. The 
result is lower distortion since if signals can¬ 
not mix with each other as they do in an en¬ 
velope detector. Additionally, the circuit is 
usually designed to permit a much, wider 
range of sigrlal levels, so that fewer operating 
adjustments are required. 

Because a product detector is designed to 
prohibit mixing between any two signals 
coming in at the same input port, it cannot 
produce output unless signals are present at 
both inputs. This is the major point which 
can be used to distinguish between product 
and envelope detectors; a product detector 
produces output only when the BFO is turned 
on, while an envelope detector produces out¬ 
put whenever it has any input signal whether 
the BFO is on or off. 

Today’s receivers usually include two de¬ 
tector circuits, one of each type, and switch 
from one to the other depending upon the 
type of signal to be received. Since CW re¬ 
ception also requires mixing to produce audio 
output, the product detector is used for it as 
well as for SSB and the envelope detector is 
used for AM. 

Reception of DSB is a bit more of a prob¬ 
lem, since it has both sidebands present. In 
this case, the local carrier must be not only 
exactly on frequency with the original car¬ 
rier, but must also be locked to it in phase; 
it only takes a 90 degree phase difference 
to turn the signal from DSB into FM or PM! 

One solution to the problem is the use of 
a “synchronous detector,” but a more com¬ 
mon way out is to use the receiver’s inherent 
selectivity to shave off one of the sidebands 
and then treat the signal the same way as an 
SSB signal. The only advantage DSB has, 
when this is done, is that the receiving opera¬ 
tor has the choice of which sideband to use. 
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If one is clobbered by interference, he can use 
the other. 

How does FM reception differ from AM? 
Now that we’ve examined the two major 
ways of receiving amplitude modulated sig¬ 
nals, let’s turn our attention to the other mod¬ 
ulation system-angle modulation. This sys¬ 
tem is composed of frequency (FM) and 
phase (PM) ihodulation; both are detected in 
the same way and the only effective dif¬ 
ference between them is in their audio res¬ 
ponse curves. By suitable tailoring of audio 
frequency-response curves, either can be con¬ 
verted into the other. 

We have seen that the traditional tech¬ 
niques for detection of AM operate upon the 
apparent variation of signal envelope level; 
similarly, the normal techniques for detection 
of FM operate upon the apparent variation 
of signal frequency. 

One of the oldest such detector circuits 
is the Foster-Seeley discriminator, sometimes 
called a phase discriminator or merely a dis¬ 
criminator. It’s shown in Fig. 11. As you 
can see, this circuit consists of two AM envel¬ 
ope detectors tied back-to-back, fed by a 
rather unusual transformer. This transformer 
is the secret of the circuit. 



Fig. 11. FM discriminator schematic. Action 
depends upon design and adjustment of spe¬ 
cial transformer, shown in dotted box. 


In any transformer tuned to resonance, 
there’s a 90 degree phase shift between the 
primary and secondary voltages. In the dis¬ 
criminator, a part of the primary voltage is 
coupled into the secondary at the tap, and 
also into the detector output at the junction 
of the resistors. 

Each of the two diodes produces its own 
output voltage across its own load resistor- 
but the phase relationships are such that the 
total voltage developed across the two resis¬ 
tors in series is actually the difference in out¬ 
put between the two diodes. 

If both are producing the same output volt¬ 
age, as they will when the incoming signal is 
at the exact resonance frequency of the trans¬ 
former, the difference will be zero. 

If the frequency of the incoming signal is 
slightly higher than that at which the trans- 
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former is resonant, the output of the upper 
diode will be greater than that of the lower, 
and the output will be a positive voltage. 

If. on the other hand, the incoming signal 
is at a lower frequency than the center-fre¬ 
quency at which the transformer is resonant, 
the output of the lower diode will be greater 
and the total output will be a negative volt¬ 
age. 



frequency 

Fig. 12. Response of discriminator as fre¬ 
quency is varied above and below "center 
frequency" for which circuit is adjusted. 
Output swings either positive or negative de¬ 
pending upon direction of frequency swing. 

As the frequency of the incoming signal 
is varied around the center frequency for the 
circuit,output voltage will follow the S-shap- 
ed curve shown in Fig. 12. So long as the 
frequency variations are limited to the 
straight part of this curve, they will be trans¬ 
lated linearly to output voltage variations. 

This circuit, while most effective at con¬ 
verting frequency variations into voltage vari¬ 
ations, is also sensitive to voltage variations 
at its input. A stronger signal at the input will 
produce stronger signal at the output; in other 
words, it will receive AM as well as FM. 

And one of the major advantages of FM 
over AM is that most sputter and crash is AM; 
it's possible to make an FM receiver that 
won’t receive AM, and thus get rid of much 
troublesome noise. 

To do this with a discriminator, it’s neces¬ 
sary to put one or more “limiter” stages in 
the //strip ahead of the discriminator. These 
limiter stages serve to strip off all amplitude 
variations from the incoming signal, leaving 
only the frequency variations. The discrim¬ 
inator then detects the frequency variations. 

The circuit most often used for limiting is 
simply an overdriven amplifier stage, some¬ 
times with a grid resistor to increase its effec¬ 
tiveness as a limiter. Enough gain is provided 
ahead of the limiter to assure that it is over¬ 
driven at all times, even by the hiss normally 
coming in from the antenna. 

To get away from the need for a limiter, 
several other FM detector circuits have been 
developed. One of the most popular is known 
as the ratio detector. It resembles the dis¬ 
criminator to some degree, as you can see 
from Fig. 13. 



Fig. 13. FM ratio detector schematic. Like 
the discriminator, this requires a special 
transformer (shown dotted) but of a dif¬ 
ferent type than the discriminator. Audio 
output of this circuit also swings either posi¬ 
tive or negative, but an additional always- 
negative voltage dependent upon signal 
strength, which may be used for avc, is also 
available. 

The major differences between the ratio 
detector and the discriminator are that one 
diode is reversed, in the ratio detector, and 
that a large capacitor is placed across the 
series-connected load resistors to filter off 
any amplitude variations. The audio output 
is then taken from the center-tap rather than 
across the resistors. 

Reversing the diode changes the effective 
phase relationships so that the output voltage 
is now determined by the ratio between in¬ 
dividual diode outputs, rather than by the 
difference. If an AM signal is received, the 
ratio remains relatively constant; only a sig¬ 
nal with a varying frequency component can 
change the ratio and thus produce output 
audio. 

Not all FM detectors use the two-diode 
techniques. One of the first to get away from 
such principles entirely was the Bradley lock- 
ed-oscillator circuit. In this circuit, a rather 
unstable local oscillator, designed to produce 
an output vbltage which varied with the fre¬ 
quency at which the oscillator was running, 
was synchronized or “locked” to the incom¬ 
ing signal. The output of the oscillator then 
varied with the frequency of the incoming 
signal. 

A similar principle more recently used is 
the gated-beam discriminator, which required 
a special type of tube design. This tube was 
capable of oscillating with one set of ele¬ 
ments, while being turned on or off by a sec¬ 
ond set. The input signal was used to turn 
the tube on and off in step with the incom¬ 
ing signal frequency while the free-running os¬ 
cillator also caused an on-off action. The re¬ 
sult was that the tube’s plate current consis¬ 
ted of a series of pulses, the width of which 
was determined by the ratio between incom¬ 
ing signal frequency and the “quadrature 
circuit” frequency associated with the tube. 
These pulses, filtered, produced the audio 
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output. 

This circuit, using the 6BN6 or similar 
tubes, was almost standard for TV audio re¬ 
ception for many years. It is not, however, 
convenient for use with transistors, and the 
ratio detector and discriminator are still hold¬ 
ing their own as a result. 

The final technique for detection of FM 
is one which also can be used for AM; in 
fact, it’s almost a “universal detector.” The 
circuit has been around since 1957, but is 
still virtually unknown because of its com¬ 
plexity. It’s known as “synchronous detec¬ 
tion.” 

We don’t have space here to go into it in 
detail; essentially it makes use of the fact that 
the sidebands themselves contain all necessary 
phase information, and also of the fact that 
a 90 degree phase shift between carrier and 
sidebands converts AM to FM/PM. Any in¬ 
coming signal is split into two parts and ap¬ 
plied to a pair of balanced mixers. The other 
input to these mixers is the local oscillator 
signal; it’s shifted 90 degrees before applica¬ 
tion to one and applied directly to the other. 
Outputs of the two mixers, then, result from 
AM on one side and PM on the other, regard¬ 
less of the original signal type. These two 
output signals are fed to a phase detector, 
which produces a dc control voltage. The 
control voltage then varies the frequency of 
the local oscillator. The idea is to keep the 
local oscillator locked to a frequency which 
will produce maximum output from one of 
the balanced mixers and zero output from 
the other. 

If the incoming signal is FM or PM, the 90 
degree phase shift in the synchronous detec¬ 
tor converts it back to AM. If it’s AM, the 
local oscillator is locked into phase synchron¬ 
ization with the carrier and there’s no both¬ 
ersome beat note. If it’s DSB, the same con¬ 
ditions hold, and perfect reception results. 
For SSB, no locking action occurs but the 
balanced mixers act as product detectors. 
And as an additional bonus, any interference 
which is present in only one sideband of any 
received signal cancels itself out in the output 
of the circuit. 

Circuits of this sort are now standard in 
aerospace communications, but for amateur 
use the complexity is still frightening to most 
of us. For instance, the first such circuit 
published for ham construction required 11 
extra tubes, plus phase-shift networks and 
power supply. 

Next Month. We’ll continue our examina¬ 
tion of receiver techniques. 




COMPUTOR BOARDS 

Here is e fine velue for parts 
and a fine breadboard. Each 
computor board contains about 
50 diodes in addition to tran¬ 
sistors, high-quality, low-volt¬ 
age electrolytic capacitors, trim 
parts and precision resistors. Components are easily 
removed and have long leads. Each board is different. 
The plug-in board makes a fine breadboard or com¬ 
ponent board. Dimensions: 16"x4"x1". Weight 1 lb. 
HCB.$1.25 P.P. 

DUAL TRANSISTOR 
IGNITION SYSTEM 

This system was made by Can¬ 
adian Tire to sell for $35.00. 
These are Brand New fully 
wired surplus, not rejects. The 
extra high voltage coil provides 
smoother running at high 
speeds and longer plug life, and the lower current 
through the points makes for longer point life and fast¬ 
er winter starts. Special connector allows instant 
changeover to conventional Ignition. Fully guaranteed, 
with instructions ready to install for 6 or 12 volt nega¬ 
tive ground car. Closeout Special: DTI.$10.00 P.P. 

GEIGER COUNTER 
-GOV’T SURPLUS 

"CD" Type Radiation Survey 
Detectors are in like new con¬ 
dition, with Instruction man¬ 
ual, and straps. Picture shows 
typical unit. Bright yellow 
plastic case, waterproofed. Me¬ 
ter readings may be made from 0.01 r/hr. to 50r/hr. Un¬ 
its are clean, and are offered untested, as is at a low 
price of $10.00 less batteries, battery price about $1.50. 
With life of 400 hrs. or intermittent operation. 
CD MD. No. 710.$10.00 P.P. 
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Factory-authorized warranty 
service comes to the east coast 
All Other Makes Serviced 
We service the world—Gov¬ 
ernment, Industrial and 
Amateur Communication 
systems packaging, installa¬ 
tion or service. No job too 
big, no job too small! 
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ELECTRONICS INTERNATIONAL SERVICE CORPORATION 
11305 ELKIN STREET, WHEATON, MARYLAND 
M. 946-103* 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 


Thousands of frequencies in stock. 
Types include HC4/U, HCI8/U, 
FT-241. FT-243. FT-I7I, etc. 

SEND 104 for catalog with oscillator 
circuits. Refunded on first order. 
2400B Crystel Dr.. Ft. Myers, Fie. SS90I 
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NEW PRODUCTS 


Code on Tape 

Epsilon Records has just announced that 
they will henceforth have their code practice 
course available not only on good old 33 type 
records, but also on the newfangled tape 
cassettes. It is getting so that darned few 
hamshacks are recorderless, and the new 
cassette type tape recorders are really getting 
around. Score one for Epsilon and their new 
cassette code course. 

Mosley Mini-Beams 

Since it is the current section of the 
antenna that does the radiating, the question 
is frequently raised, “Why not shorten the 
voltage end of the antenna and save some 
space.” The answer is, “Why not?” And 
this is just what Mosley has done with their 
new 10 and 15 meter Mini-Beams. The 10M 
(MB-10) is about 11’ long instead of 16’, 
thereby cutting off five not very useful feet 
of weight and wind load. The gain is ad¬ 
vertised as 7.5 db, just a bit under the gain 
of a full sized beam. The five lost feet is 
made up with loading coils. The whole beam 
weighs in at six pounds, plenty light for even 
a small TV rotator. Costs under $45. The 
MB-15 is under eight pounds and costs under 
$45! 



Mosley Tri-Bander 

The Mosley CL-36 is a three band (10-15- 
20) six element beam. The gain on this 
monster is rated at 9db on 10M, and 8db on 
15 and 20M. That’s good! This is the 
famous old Mosley TA-36 beam with their 
new balanced capacitive feed system, which 
resists corrosion much better than the older 
types. Weighs 69 pounds and costs under 
$175. It will handle maximum power on all 
three bands. 



Reviewing the DAH-DITTER 
Model EK-1 Electronic Keyer 

The M&M Electronics EK-1 Keyer is a real 
joy for the CW operator. It is self complet¬ 
ing, so that neither dots nor dashes can be 
cut short, and it provides exact three to one 
dah to dit ratio with correct spacing between 
characters. 

It can be used with any key providing 
SPDT action with center off. I used it both 
with the James Permaflex Key and with my 
antique Vibroplex bug. When used with the 
“bug” type key, it is necessary to disable the 
spring mechanism on the dit side. This is 
easily accomplished by using a rubber band 
to tie the end of the vibrating arm to the 
right side of the damper at the rear of the 
base, and adjusting the contact settings for 
correct contact spacing. 

A built-in side tone monitor provides a 
constant tone without using the station re¬ 
ceiver. Reed relay output makes it possible 
to use either grid block keying or cathode 
keying by following simple instructions. 

The Dah-Ditter is adjustable from about 
5-40 wpm with a single control, and allows 
an operator to send perfect CW with a 
minimum of practice. However, even though 
the keyer will space automatically between 
dits and dahs in a single letter, it is still up to 
the operator to provide correct spacing be¬ 
tween letters and words. A few hours of prac- 
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tice should be sufficient for anyone who has 
used a keyer in the past. 

This keyer uses modern digital computer 
techniques utilizing digital flip flops and gates 
which are arranged to give correct spacing in¬ 
dependent of speed setting. It is not neces¬ 
sary to make adjustments for each speed set¬ 
ting. 

The instructions supplied with the Dah- 
Ditter afe complete and explicit. Complete 
circuitry is provided in the event trouble¬ 
shooting is needed. The unit is fully guaran¬ 
teed for ninety days under standard warranty 
terms, but if trouble develops outside the 
warranty terms, it may be returned for fac¬ 
tory service for a nominal charge of $7.50. 
This charge does not cover cockpit troubles 
where the equipment has been abused, how¬ 
ever. Under normal use and installation, the 
IC’s used should give thousands of hours of 
reliable service. 

Considering the modest price of $34.95, 
this keyer is a good deal. Further information 
is available from M&M Electronics, 6835 
Sunnybrook, N.E., Atlanta, Georgia 30328. 

. . .W1EMV 


Make Your Soldering Gun Tip Last Longer 

My soldering gun tip always seemed to part 
company near the end of a project when I 
least wanted to stop everything to change it 
The natural result was an attempt to finish 
the job with the tw-o ends bent together or In 
completing the circuit through the joint to he 
Soldered. Neither of these methods has been 
found conducive to good workmanship. 

While not eliminating the problem entire¬ 
ly, the following will increase tip life consid¬ 
erably and make these frustrating moments 
fewer and further between. 

Obtain (your refrigeration repairman is the 
best bet) a short piece of silver solder and a 
small quantity of flux. Sand the tip until it is 
bright and completely free of oxides. A stiff 
wire brush will do as well. Dip the tip in flux 
and apply the heat of a household-type pro¬ 
pane torch to a point slightly below the tip 
proper. When the flux starts to look glassy, 
gently touch the silver solder to the tip until 
it starts to melt. The solder will shortly flow 
over the tin forming a protective coating. 
You may need to add a little more solder to 
insure that the whole tip is covered. When 
cool, brush the tip and tin as usual. The sil¬ 
ver solder prevents the oxidation which causes 
the tip to erode and makes it last several 
times longer. 

William P. Turner, WA0 ABI 
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COIL,,, 


Clifford Klinert, VJB6BIH 
520 Division Street 
National City, California 92050 


A Stable HF VFO 


This article will describe a transistorized 
vfo to cover the amateur high frequency 
bands from 3.5 to 30 mhz. It is designed to 
drive small transmitters such as the DX-40, 
which have provisions for vfo input and 115 
vac output for a tr switch. Construction de¬ 
tails and sources for obtaining parts are given 
to aid the home-brewers. 

Circuit Details 

Fig. 1 shows the oscillator circuit. This is 
a Seiler oscillator using the popular MPF-102. 
This transistor has a minimum effect on the 
frequency of the tuned circuit. The tuned 
circuit, however, will change frequency with 
temperature. In breadboarding experiments 
with this circuit, soldering really caused frus¬ 
tration. If the temperature of the shack in 
the morning was about 50 degrees, after turn¬ 
ing on the heater and the oscillator, the fre¬ 
quency would gradually drift as the room 


changed temperature. In a later test, when 
the temperature was constant, the stability 
was much better. In this test, the vfo was 
zero-beated with a crystal oscillator. A rath¬ 
er unusual behavior resulted. The beat note 
would rise to about three or four Hertz over 
a five minute period, and then go back thru 
zero beat. The drift was never more than a 
few Hertz, and went back and forth in this 
manner over a one hour test period. Of 
course, this could have been caused by several 
things, but it illustrated the stability of the 
oscillator. 

The only possible cause of trouble in the 
oscillator is in the small capacitor in series 
between the gate of the MPF-102 and the 
tuned circuit. If this capacitor is too small 
the oscillator will not oscillate. For best per¬ 
formance the capacitor should be just large 

ALL CAPACITORS ARE O.Oi DISC CERAMIC 

ALL RESISTORS 1/2 WATT CARBON 



^57 

BOTTOM VIEW 


E 

BOTTOM 

VIEW 


AMPLIFIER 


Fig. 1. Oscillator schematic. All capacitors 
are mica except variables and .01 disc cer¬ 
amic. The toroid coil is described in the 
text. 


Fig. 2. Amplifier schematic. All capacitors 
are .01 microfarad disc. Resistors are half 
watt carbon. 
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TRIAD 



enough to maintain stable oscillation. The 
150 pf value has been found to be adequate 
for most circuits. 

The amplifier circuit is shown in Fig. 2. 
This is a simple two stage common-emitter 
amplifier. The 40243 is biased into class A 
to act as a buffer. The quiescent collector 
current is about four or five milliamperes. 
This rather high value of current was chosen 
to allow a high output signal voltage. This 
high collector current also reduces the input 
impedance to as low as five hundred ohms. 
Performance was adequate, however, and the 
circuit was left as it was. The main advantage 
of this design is bias stability. Almost any vhf 
or hf silicon NPN transistor can be plugged 
into this circuit in place of the 40243. 
The low value of the base resistors allows for 
variations in hf e of the transistor. The emit¬ 
ter resistor voltage drop of about two volts 
helps to compensate for changes in the base- 
emitter voltage drop of the transistor. The 
40243 is a small signal transistor used for FM 
receiver applications and was selected because 
of its low cost and availability. 

The 40081 output stage is pushed into 
class C by the 150 ohm emitter resistor. RF 
chokes are used instead of tuned circuits to 


RELAY 26.5 VDC 
540 A COIL 



<s' ^ V 

I— r—f 


IIS VAC 
TO T.R, 

SWITCH 


+ 20 VOLTS 
TO OSC. AND 

AMP. 


Fig. 4. Control switching. 


Fig. 5. A list of parts obtained from Allied 
catalog. 

Part Stock Number 


Dial 

Cabinet 

Chassis 

Chassis 

P.C. Board 

Tuning Capacitor 

T ransformer 


47F3241 

42-7200 

42F7851 

42F7904 

47F0592 

43F3663 

54F4974 


P.C. boards can be had from Spicer, 11 
Ridgeland Road, Wallingford, CT 06492. 


provide a broad banded output. The 1 K re¬ 
sistor in the collector of the 40081 reduces 
the Q to prevent parasitic oscillations. The 
output voltage is about ten volts peak-to- 
peak, and provides adequate drive on all bands 
when used with a DX-40 transmitter. 

The power supply in Fig. 3 is very conven¬ 
tional in design. The resistance between the 
two filter capacitors drops the almost 40 volt 
peak output from the bridge rectifier to 20 
volts across the Zener voltage regulator diode. 
The total resistance could be increased to al¬ 
most 1 K before the voltage would drop, but 
high current is maintained for stability. 



Control circuit and output jack. 


The control circuit of Fig. 4 is used to 
turn the vfo on when 115 vac is applied from 
the transmitter TR relay. A “spot” switch 
is also provided to manually activate the vfo. 
Almost any relay that can be activated by 
115 vac could be used. The one I used was 
surplus. If a dc relay is used, first calculate 
the coil current from its voltage and resis¬ 
tance. The rectified dc voltage is about 70 
volts. 70 volts minus the coil voltage is the 
voltage drop required of the resistors of Fig. 
4. Its value is found by dividing the voltage 
drop by the coil current. 

The Zener diode is also shown in Fig. 4. 
It is only in use when the vfo is activated. 
This is done to reduce heating from the diode 
and dropping resistors. 
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Amplifier board mounted on chassis. Relay 
is at right. 


Construction 

As a convenience, some of the major parts 
were obtained from Allied Radio. Fig. 5 
lists them with their stock numbers. Other 
parts will be described as completely as pos¬ 
sible. The pictures will also aid in describing 
the mechanical layout. 

The first step is to mount the dial with the 
instructions and template supplied by the 
manufacturer. The dial is centered on the 
front panel. The chassis is mounted, being 
careful to allow for the flange on the front 
of the cabinet. The smaller chassis is moun¬ 
ted in the center of the larger one after the 
hole for the tuning capacitor is measured and 
drilled. No special attempts were made to 
make the structure more rigid. The method 
used is simple and the structure is remarkably 
stiff. 

The fabrication of the printed circuit 
boards will be discussed in one step because 
of their similarity, but a definite order should 
be observed to simplify construction. The 
power supply should be attempted first be¬ 
cause it is the easiest and will be needed to 
test the other circuits. 

Fig. 6 shows the general layout of the 
printed circuit board for the power supply. 
As with the other boards, the actual parts to 
be used should be checked for fit before lay¬ 
ing out the board. The method used in mak¬ 
ing these boards is a result of personal prefer¬ 
ence, and other builders may have their own 
methods. 

The first step was laying out all the parts 
on a piece of paper corresponding to the lay¬ 
out of the schematic. The mounting holes 


were measured and marked, carefully check¬ 
ing with the actual parts. Then lines were 
used to connect components as in the schem¬ 
atic. The paper was then cut out and taped 
to the unetched copper side of the circuit 
board. Holes were drilled for components 
using the paper as a template. With the paper 
removed and the copper cleaned with steel 
wool, the holes are connected with the resist 
material. A type of acid-resistant lacquer was 
used for the resist in this case. However, al¬ 
most any kind of good enamel paint could 
be used. Dry-transfer kits are available which 
will make a much neater job, but with the 
paint you have lower cost (free in this case) 
and more “freedom of expression” in making 
wider conductors. As much of the copper 
was covered as was possible. This was done 
to provide a handier low impedance ground 
around the edge of the board. This also 
makes it possible to use less etchant which is 
much more expensive than the resist. The 
etchant used was a commercially available 
brand packaged in small amounts. A one-gal¬ 
lon bottle of Ferric Chloride (FeC^) solu¬ 
tion was also obtained from a chemical sup¬ 
ply house for about three dollars. Either 
etchant gave good results, but it is important 
to keep the etchant solution warm while 
etching. 

After the board has etched sufficiently, 
wash it with water to remove the acid, and in 
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BOTTOM VIEW 


Fig. 6. Power supply board layout. Both 
board and component location illustrations 
are full size and bottom views. 
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paint thinner to remove the resist. You might 
wish to use steel wool once again to clean 
the copper before soldering. It will take only 
a few minutes to place the components, sol¬ 
der them in, and clip excess leads. 

Since there was no need for miniaturiza¬ 
tion, the boards were made large to make as¬ 
sembly easier. Some builders may prefer to 
avoid using printed circuit boards, but they 
present a very neat appearance and reduce er¬ 
rors. If the board layout is copied properly, 
it serves as a check against errors in the sche¬ 
matic that can be made by either the author, 
draftsman, or reader. 

With the power supply board completed, 
temporarily connect the transformer. The 
voltage without the Zener diode should be 
about thirty-five to forty volts. The Zener 
diode is stud-mounted to the chassis to pro¬ 
vide heat dissipation. After the diode is add¬ 
ed, the output voltage should drop to about 
twenty volts or slightly higher. The diodes in 
this case were “surplus” diodes obtained from 
Solid State Sales at a reasonable price. De¬ 
livery will usually take less than a week after 
mailing the order, even to the west coast. 


the metal cover will short them out. Tie 
points are used liberally under the chassis to 
make the wiring neater. 


A look inside the oscillator box. 


Fig. 7 shows the board layout for the os¬ 
cillator. The method is the same as that for 
the power supply except for mounting. Since 
the oscillator is shielded (for temperature, 
not rf) it must be completely inside its box. 
Spacers are used to lift the board from the 
chassis to prevent shorting. The toroid coil 
is mounted on the board with glue. The form 
is available from Amidon Associates, 12033 
Otsego Street, North Hollywood, California 
91607. Thirty-eight turns of number 30 wire 


TOROID 

COIL 


OUTPUT^ 

_. t < 

( I rhs 


b2 -t- ‘ B 1 

S 

- 

20VDC 

JL 
^ .01 


-OTO 

VARIABLE 

CAPACITORS 


BOTTOM VIEW 





Power transformer and tuning capacitor 
mounting. 

After the power supply has been checked 
out and is working properly it can be moun¬ 
ted on the chassis. A hole is cut in the chas¬ 
sis with a nibbler, and the board is bolted in 
place. This is a good time to complete wir¬ 
ing connected with the ac switch, line cord, 
fuse and pilot lamps. Put some electrical 
tape on the inside of the metal dial front 
cover. With the pilot lamps wired in series, 


BOTTOM VIEW 

Fig. 7. Oscillator board. The toroid coil 
form is !4" ferrite (Amidon T-50-2). D, S, 
and G indicate drain, source, and gate of the 
MPF-102. See Fig. 1. 

used to cover 3.5 to 3.8 mhz. Adding more 
turns will widen the frequency range, but CW 
operation is the only mode used, and ’phone 
band coverage is not needed. There is absol¬ 
utely nothing critical about the oscillator cir¬ 
cuit, and it should cause no trouble if connec¬ 
ted properly. If a toroid coil is not used, a 
slightly larger (200 to 300 pf) capacitor 
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should be used between the tuned circuit and 
the gate of the MPF-102. A lower Q coil 
will require more feedback to sustain stable 
oscillation. If you experiment with this cir¬ 
cuit, you may find that there is a condition 
between oscillation and non-oscillation. This 
condition is to be avoided because the oscil¬ 
lator may appear to be working, but is not. 
Always try the next larger value gate capaci¬ 
tor that will give the stronger, more stable 
output. 

After the oscillator board is mounted, the 
output is brought out through the bottom of 
the chassis with a short piece of RG-174 coax¬ 
ial cable. The power wiring will be taken care 
of last. 



Amplifier board. 


The amplifier layout is shown in Fig. 8. 
The only new feature here is that sockets are 
used for the transistors. This is done to allow 
trying different transistors in the circuit. Al¬ 
most any high frequency NPN silicon transis¬ 
tor will work, but the output transistor 
should be capable of handling at least a half 
watt of power. In this case, a heat sink was 
used on the 40081 to increase its dissipation. 
The circuit board is bolted into a rectangular 
cut out in the chassis as was done with the 
power supply. 

The control circuitry and power wiring 
are completed last. No printed circuit board 
is needed here. The circuit may vary depend¬ 
ing upon the type of transmitter the vfo is to 
be used with, and the type of relay used. 
The builder may even wish to reverse the pro¬ 
cess and have the vfo switch operate the trans¬ 
mitter. 

Final Alignment and Adjustment 

Other than calibrating the oscillator, there 
isn’t any. These circuits have withstood many 
weeks of breadboarding, experimenting, and 
redesigning. When assembled properly they 
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BOTTOM VIEW 


Fig. 8. Amplifier board. All capacitors are 
.01 disc. C, B, and E indicate collector, base 
and emitter of transistors. See Fig. 2. 

will be stable and reliable. When the final 
version shown in the pictures was assembled 
all circuits worked the first time as was plan¬ 
ned. 

The builder may wish to modify the tun¬ 
ing range of the oscillator. On higher frequen¬ 
cies the band is quite crowded into a small 
portion of the dial. If bandspread is not con¬ 
sidered adequate a small capacitor (50 to 100 
pf) could be placed in series with the tuning 
capacitor. This, of course, will reduce cover¬ 
age on the lower frequency bands. Perhaps 
a bandswitch could be used in the circuit to 
change the tuning range, but a mechanical 
linkage would be a complicating problem. 

If large temperature changes are a problem, 
you might try temperature compensating the 
oscillator. Drift, however, is not serious. In 
one experiment this vfo circuit was built in 
to the same chassis with a pair of 6146’s. 
A fan was used to blow the hot air from the 
tubes away from the oscillator. This simple 
solution was all that was needed to stabilize 
the oscillator. 

Conclusion 

This vfo has the best performance of any 
circuit I have built of this simple a nature. 
Better performance could be obtained using 
the same oscillator circuit in a heterodyne 
vfo,. but this would be much more complica¬ 
ted. Considering the required effort and per¬ 
formance, this vfo would be an excellent pro¬ 
ject for the amateur who has had some con¬ 
struction experience and wishes to add vfo 
capability to his rockbound CW transmitter. 

...WB6BIH 
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LETTERS 


The article VSWR-An Outmoded Parameter by 
VE2AXQ in the April 1969 73 Magazine may offer 
a new cause for you and 73 Magazine. 

In the article the author proposes to do away 
with VSWR on the ham bands where he says it 
doesn’t belong and relegate it to the microwave 
bands where it does belong, according to VE2AXQ. 

One can hardly argue with VE2AXQ’s conten¬ 
tion that there is no room for VSWR on the ham 
bands and I’m with him and in favor of banishing 
trouble with that dem VSWR and even plain old 
SWR and what with all the other troubles about we 
sure don’t need any more of those VSWR’s. 

It doesn’t really matter that we get rid of VSWR 
by substituting for it the reflection coefficient, a 
very close relative, and it doesn’t really matter that 
VSWR is one means of expressing the reflection 
coefficient just so long as we banish VSWR and SWR 
from the ham bands. It makes no difference that 
both VSWR and SWR and the reflection coefficient 
issue from and are functions of the same condition 
because over the years just having SWR’s has be¬ 
come a hateful and distasteful thing on the ham 
bands. 

It is to be noted that of all the different designa¬ 
tions for reflection coefficient that have appeared 
in articles and reference works on transmission 
lines that VE2AXQ has wisely chosen Gamma. 
Gamma has a pleasing sound with a nice ring to it. 
Some writers designate reflection coefficient by p 
(Rho), others by a small K, and still others by a 
capital K. I don’t think that the small k redly 
stands for or is short for anything but it is believed 
that the capital K is short for Krutchley (K for 
Krutchley) who I am not familiar with but who 
probably had something to do with the discovery 
of reflection coefficients. But anyway, note the 
far better sound of Gamma as opposed to Krutchley. 
We can all be thankful that VE2AXQ selected 
Gamma. Can you imagine how distressing it would 
sound for some guy in QSO on the ham bands to 
remark “I gotta QRT now because I got some dem 
high Krutchleys.” It wouldn’t do much for the 
image of ham radio. 

In this budding campaign to banish VSWR’s and 
SWR’s from the ham bands there is bound to be 
considerable squawking from a great many hams 
who own SWR meters and who may therefore be 
opposed to progress. Noting the 73 Magazine 
Editor’s comment on page 2 that he pays the fast¬ 
est and mostest for good articles immediately leads 
me to the conclusion that I can be of great assis¬ 
tance here in easing the grief of those many hams 
who own SWR meters and who would otherwise 
tend to stand in the way of this noble cause save 
for my services. 

What I propose is a lengthly and well-paid for 
article as a follow-up to VE2AXQ’s piece which 
will explain in great detail to the present owners of 
SWR meters how they can convert them at prac¬ 
tically no cost and no effort to read Gamma rather 
than SWR. I would, of course, have furnished the 
information free as a public service except that I 
don’t want to interfere in any way with your an¬ 


nounced policy of paying the fastest and mostest. 

Please advise the fastest the mostest that you 
will pay for my proposed article. 

E.A. Wingfield, W5FD 
26 Belmont Drive 
Little Rock, AK 72204 

I would like to take this opportunity to thank 
you, Kayla and the staff for the Sv/an 260 you 
gave away at the Dayton Hamvention. I had it on 
the air the day it arrived, and have a whole slew of 
contacts from 20 sideband and cw. The dipole I 
strung between the balconies is outperforming my 
beam with depressing success-but at least rotation 
is a little easier under the tri-bander. 

My sixth contact was Kayla, and at the time, 
she was mobile in Texas. I had to run off to class 
though and only got to talk with her for a few 
minutes. 

Being a college student, and especially a poor 
college student, the transceiver sure was a welcome 
addition to the shack. Since I’m in the co-op pro¬ 
gram here at school (EE) I spend half my time at 
home, where I drive 70 miles a day to work and 
back. My HT-32 was never designed for much 
mobile work and the Swan seems to be the answer 
to a long standing prayer. 

I hope to be meeting you at a future hamfest, 
or perhaps on 20 one of these days, (say about 
14250, fifth layer?) Once again, pass my thanks to 
all concerned and keep up the good work. 

Bill Chidester, WA4ZCL/8 
Box 500, Sawyer Hall 
University of Cincinnati 
Cincinnati, OH 45219 

In your May issue by W8GI, Who’s Who in 
Amateur Radio, you left out the best Guitar Picker 
in the Whole Wide World. . .Mr. Chet Atkins is a 
Ham and right now can’t remember his call but I 
think he is as great as anyone that was listed, so 
let’s get on the ball and quit leaving out us Hill¬ 
billies down here in Tennessee. 

Ernest Tucker, W4MQV 
Box 251 
Fayetteville, Tenn. 

I found K9AAU’s short article (“A New System 
for Learning Morse Code,” April, 1969) very 
interesting. When I learned the code a few years 
ago, it was by being exposed to the alphabet in 
groups unlike those suggested in the article; and it 
was necessary to suppress or unlearn some letters 
while being introduced to others. I am a nearly 
total cw operator and am always interested in im¬ 
proving my ear so after reading this article I realized 
that I am one of those with the habit of deciding 
what the letter is before the character is finished. 
Consequently, it is often necessary to change my 
mind after the character is complete, and this takes 
up time so it is a definite impediment. With this in 
mind, I took some practice with the intention of 
losing this habit. It took me very little time to 
realize that if I actively tried to stay a letter or two 
behind the sender, I could hear the complete char- 
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acter before I had to decide what it was. This im¬ 
mediately gave me at least a three word per minute 
increase in speed with a very accurate copy. Copy¬ 
ing behind the sender is not a new idea by any 
means, but when this method is understood in 
light of Mr. Erwood’s article, it can provide a 
springboard for someone like me who is stuck at a 
good, but not yet 20 wpm speed to gain the extra 
few words to upgrade. 

Frank E. Wargocki, WA3AYW 
2602 Orthodox Street 
Philadelphia, PA 19137 

As I sit here listening on the ham bands, it 
makes me wonder if the amateurs in the states 
know what kind of signals and how many signals 
are getting through to Vietnam. Apparently not, 
because I listen to stations over in this area, ap¬ 
proximately, call them and receive nothing but a 
snub in return. It’s a pitiful thing. 

But, that isn’t the reason I’m writing this letter 
to you. The first reason is to congratulate you on 
your forthcoming marriage to K4MWS and to con¬ 
gratulate you the fine job you’ve done in editing 
73 for the past 22 months. Believe me when I say 
that I’ve really enjoyed your work. 

While reading the April copy, though, I came 
across your editorial and it really stirred me up, to 
put it lightly. You mean to say that our Fraternity 
is going to let someone cut us to nothing and libel 
the best hobby in the world, without standing up 
and speaking their feelings on the matter? Ma’am 
it is a very good thing that one soldier is over in 
Vietnam, because I'd be doing some tall talking if 
I were capable of it. I can’t feature just how weak 
people have become in helping out their fellow man 
and not ask for something in trade. 

Of course, I'm speaking of the case being 
brought against Ansel Gridley, W4GJO. I’ll say this, 
that anything I can do and anything that I can say 
to help will be said. If the man that is bringing 
this action against Ansel would concentrate his ef¬ 
forts on something that would help people in¬ 
stead of trying to hurt someone that was BETTER¬ 
ING himself, I don’t think I would be writing you 
from my present location! The money he has 
spent on bumper stickers and advertising could 
have been used to write letters to Congressmen and 
to prominent citizens to help cure situations like 
Vietnam. That would be money well spent if he 
has enough to throw away! 

About the magazine now. It is great, but how 
about some construction articles with analog cir¬ 
cuitry in transceivers to make them automatically 
tune themselves? 

One more thing before I close this almost edi¬ 
torial, here at AB8AS we average only about 1200 
phone patches monthly. And guess what is the 
cause? No contact stations! With over 250,000 
hams in the United States and many of these fellows 
belonging to the different MARS programs, this is 
a pity. All of the services over here have a MARS 
program and they all suffer this same question. 

If any fellows interested in patching for RVN 
stations really feel that they could spend some time 
helping these stations out, we suggest that they con¬ 
tact their area MARS director and request authori¬ 
zation to work with RVN stations. Believe me, all 
help would be gratefully appreciated and we could 
better serve these fellows fighting over here. They 
deserve it don’t you all think? 

Thanks a lot, Kayla, and tell them to keep up 
the great work after you’ve gone. 

Sgt. Ronald L. Berry, WA5BUG/XV 


Congratulations to Kayla on her marriage and 
becoming a Floridian. She showed plenty of sense 
as your Editor and even more by coming to the 
Sunshine State. 73’s loss is our gain. Hope to hear 
W1EMV/4 on 75 or 40 meters soon. 

Ken Stewart, W4SMK 


Quite a rational editorial of yours in 73 Maga¬ 
zine for May, 1969. Can’t find anything to dispute 
your reports in it, and maybe it is about time that 
we amateurs realize, that with the coming of solid 
state, transistorized gear, intregated circuits, etc., 
that service on these rigs will no doubt be done by 
the manufacturers or service centers. The day of 
the present amateur having the proper service 
equipment to do an A-l job of testing this new 
type gear is about extinct, Wayne, so lets just face 
it. 

We take our cars to the garages; call the plumbers 
to fix our leaky pipes; call the piano tuner in to 
tune the piano; call the TV service man to fix our 
TV sets, and especially those in color; call the 
electrician in to put in some new wiring, and NOW- 
this sophisicated ham gear is right in the same vein. 

The ARRL talked about “appliance operators” 
within the amateur ranks a few years ago, well, 
“They ain’t seen nothin’ yet!” Just give this new 
breed of ham gear using transistors, intregated 
circuits, solid state, etc., a few years on the market, 
and we all better have some good packing cases to 
ship the stuff back and forth to the manufacturer 
for needed repairs. 

Charles Boegel, W0CVU 
1500 Center Point Road IME 
Cedar Rapids, IA 52402 


My article on Learning the Morse Code in April 
has kept me busy answering letter. Purists may 
want to correct lesson three to read KCYDX6B, 
lesson 4 to read NTJPW1 and lesson 5 to read 
LRA2FU. Readers may be interested to know that 
reversable errors (A mistaken for N and N mistaken 
for A) plots a nice tree or chain with no exceptions! 
The non-reversable condition (you put down B 
when you hear J, but do not put down J when you 
hear B) is also plottable and a real brain twister. 
I’ve a bottle of aspirin reward for anyone solving 
this simple yet complicated problem. 

Robert Erwood, K9AAU 
2823 W. Lyndale Street 
Chicago, IL 60647 


Just a suggestion you may be able to use in 
your campaign to re-vitalize amateur radio. 

Under current income tax laws donations of 
property to non-profit schools may be classed as 
deductions to income, thus reducing the donors 
tax liability. It is possible that many amateurs 
have obsolete, but operable equipment which 
could be donated to a nearby public school to 
stimulate interest on radio. The fair value of tax 
equipment or parts thus donated may be reported 
as a contribution under current tax regulations. If 
tax dollar amount is large it is recommended that 
tax prospective donor get more detail from the 
nearest Internal Revenue Service office. 

George P. Firmin, WA4FSK 
2193 Bollingbrook SW 
Atlanta, GA 30311 
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Just returned from a stay in the hospital and 
am rushing my check for $6.00 to renew my sub¬ 
scription to 73 for another year as I do not want to 
miss an issue. 

Must tell you I went in with loads of reading 
material as I have already passed the code portion 
for my Conditional General and have been waiting 
for the theory exam. I never opened any of the 
books and turned down friends offers of books etc. 
So when 73 came in, my O.M. told me he didn’t 
bring it in - as I didn’t seem to care to read - well, 
spurious radiation flew from WA2PGR to O.M.’s 
receiver (ears) and I must tell you upon reading it, 
all the medicine in the world couldn’t have cheered 
my up more than Bob Mannings’ article for May 
“In the beginning.” 

Marian, WA2PGR 

Dave Middleton’s letter to you in the May issue 
in which he asks “why are so many licensees who 
are now permitted to utilize the ‘restricted’ seg¬ 
ments, still holding forth in the cluttered-up sec¬ 
tions?” prompt this reply. . .namely, in spite of 
the fact that I have now held my Extra Class since 
Sept. 29th, so many of my very good friends are 
still restricted to either the General or Advanced 
portions and transceiver operation being what it is, 
it would just leave me with practically nobody to 
talk to if I stuck exclusively to those portions of 
the bands permitted by my Extra status. 

I like my freinds better than my privileges. ‘Nuf 
said? 

Clayton Gordon, W1HRC 
Box 85, 

West Millbury, MA 01586 

I’d like to know how many write in about the 
technical errors of the May cover, W7NVY: (A) 
You raise the antenna outside the guy wires; thus, 
the director goes up first with the boon vertical to 
the ground, and the reflector is the last to leave the 
ground and is held out by ropes till it slides on the 
guys. As drawn, the section of the tower hidden 
from view would have to have two guys on it, but 
I assume the artist lost his prospective here and 
couldn’t figure how to get himself out of the deal. 
(B) A good man on the tower would have another 
foot of belt out and would not have his arm around 
the mast, nor would he have the wrench in his hand 
with people directly below him. (C) You don’t 
raise the beam with a sling. Where is the leverage to 
get it higher than the guy on the mast? Either use 
a mast mounted jin pole or hook down on the 
boom to give height when up. Strain insulators 
aren’t the right kind either, or else are wired wrong. 

The colors are nice. 

As for K1YSD- -more, more, more. 

Arthur W. Brothers, W7NVY 
Salt Lake City, UT 84313 


George Taylor, W4PZS, whose letter appeared 
in the May issue of 73 is so right in his views on 
incentive licensing. I say three cheers for his ability 
of putting into writing what I’ve been thinking for 
a long time. 

During the controversy, in a letter to the ARRL, 
I pointed out that this is equivalent to allowing 
the better auto mechanics to use the class A high¬ 
ways and relegating other persons, who may be 
excellent drivers, to back roads. 

I have been an amateur operator since 1931 


and have subscribed to QST whenever I had the 
money but like many other hams I dropped out of 
the ARRL membership with the incentive licensing 
issue. 

So you see, George Taylor is not alone in urging 
you to pressure the rescinding of this ridiculous 
rule. 

Yours for better operating procedures. 

Theodore DeCrescenzo, W2DAD 
244 Columbia Ave., 
Jersey City, NJ 07307 

I agree with most of what Wayne (March de- 
W2NSD/1 has to say. The whole ARRL should be 
in Washington. I lived and worked there for 30 
years. I worked with all the associations (and 
there is one for everything). It’s not only advisable, 
it is totally necessary. I agree also with the need 
for publicity. . .we must be heard and felt, but 
well never do it the way things are going now. 

Hank Bray 
1324 West Knox 
Tucson, AZ 85705 


We wish to thank you whole heartedly for the 
article (May, page 46) on QRP operation by Arthur 
Child, W6TYP. This article is very interesting, 
informative, and will give our Club a very big 
boost. Thru no fault of yours, the office of Corres. 
Sec. was changed from K7LNS to K3YNN (me). 
Am a steady reader of 73 and do sincerely hope 
that you keep up such a marvelous job for 73 
magazine. 

Elmer J. Worth, K3YNN 
946 Franklin St. 

Reading, PA 19602 


The article “Education and Ecstacy” (April, 
page 14) was beautiful. It takes me back 35 years. 
Mr. George Leonard has hit upon the difference 
between the Old Timers and the modem amateurs. 
The old timers had a feeling of ecstacy gained from 
the thrills of the sound and flash of the crashing 
spark, or us youngsters by watching the 852 glow a 
cherry red while listening to the hum of the pole 
peg and watchin the house lights blink. Those days 
it was easy to build a rig and receiver. 

What have we today? Cold, hard, unhuman, 
solid state. No color, no hum, no beauty! I pity 
the poor educator who has to overcome the barrier 
today. 

Ed. Marriner, W6BLZ 
528 Colima St. 

La Jolla, CA 92037 


The biggest mistake the average ham makes 
when he finds himself being intentionally jammed 
by someone with a serious mental problem is to 
answer the idiot. Almost all receivers are equipped 
with a little knob for tuning which can change the 
game to hide and seek. It also helps to change over 
to CW as few of the morons can copy over 13 per. 

Charles Larson, W9JWH 
RR4, Connersville, IN 


Out here in the western Pacific I work for 
IT&T/Federal Electric Corporation as an electron- 
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ics tech. A chap who left for the U.S.A. left be¬ 
hind a Heath HW-16 that he had built for 21 megs 
only, leaving out the band switch complications 
and so forth. He left behind only one crystal that 
is for the low end of 21 megs CW. I know how 
you feel about incentive licensing and it has its 
pros and cons. One thing it has done for us is to 
keep clear the low end of 21 megs so DX can work 
DX without US interference (QRM). With the low 
power of the HW-16 I have worked DX I never 
dreamed of back home without having to QSO any 
W’s. This sounds selfish, but when you’re not 
here and work those real rare ones when no one 
else is on the bands, it’s sensational. I know sigs 
are coming through from the USA ‘cause I can 
tune up the band and hear the Generals and 
Novices. Unfortunately I can’t qso them due to a 
lack of crystals. I won’t be here long enough to 
import any since I did have hopes of giving some 
of the Novices their first KX6. I thought I would 
add one bit of sentiment about the incentive li¬ 
censing that from the DX man’s standpoint, it’s 
great because it’s keeping the USA gang off the DX 
frequencies. 

Jim Jaeger, KX6KR 
Marshal Islands 


In the February, ’69 issue of 73, page 10, Mr. 
Matthews’ schematic does not include an important 
safety component. . .and rf choke across the out¬ 
put to ground. The rf choke is normally included 
in this place on a linear to put the high voltage to 
ground in case the blocking capacitor (c-11) should 
break down. 

Keep up the great work with 73. Thank you. 

Wayne L. Jinske, WA9SSH 
Route 1, Box 157A 
Cluster, Wl 54423 


As you can see from the address I am living in 
Brooklyn again. My company decided that they 
needed someone in the New York City area, so I 
deported from sunny California. I found the 
article by W2ZRX/4 on “The VHF Vacation 
Special,” very interesting and useful. The antenna 
works quite well. I found that if two sheets of 
“Oaktag” (heavy paperfinished cardboard) were 
taped together the antenna can be mounted on the 
“Oaktag’^ with an office type stapler. Staples are 
also used to mount the coax feed to the antenna 
instead of taping the coax to the antenna (better 
electrical contact). The antenna can be mounted 
either vertical or horizontal and relocated easily. 
By building the Antenna on the “Oaktag” all I 
have to do is take down the Antenna, fold it up 
and store it. 

Dave Abramowitz, WB6JEV/2 
2520 Batchelder Street 
Brooklyn, NY 11235 


Compliments to Mr. Sam McCluney and to 73 
for presenting the revolutionary audio filter as 
described on page 60 of the April 1969 issue of 73. 
The selectivity available with this device has enabl¬ 
ed us to make QSOs easier and to communicate 
the desired information in shorter time than was 
previously possible. 

However, it was found during attempts to con- 
Mr. Gus Browning, W4BPD, on his travels that 
even this filter was insufficient to cope with the 
maximum useable interference level (MUIL) on 
filters’ performance and a solution was found which 
may prove helpful to toher hams. 

The copper conductor specified in the article 
was removed and replaced with a low resistance 
silver conductor cut to a length of exactly 0.73051.” 
The length is extremely critical to the performance 
of the new filter and was determined after lengthy 
experimentation. 

The performance of the new filter is even more 
amazing than the original. Lab test so far have in¬ 
dicated a filter selectivity of -0.3 cycles. The nega¬ 
tive term applied to the filters bandwidth indicates 
the filters ability not only to eliminate all QRM but 
also its capability of internally amplifying the de¬ 
sired signal. The numeral following the decimal 
point indicates the amplification in decibels. 

The obvious advantages of a filter of this selec¬ 
tivity are that much less on-the-air time is required 
than previously to communicate the same amount 
of information. The amateur will now find much 
more time available to spend in keeping up with 
current states of the art, with his family, and with 
other activities he previously was unable to find 
time for. 

Again, congratulations on this article which is in 
tune with most of the other revolutionary article 
which 73 published as a service to the amateur. 

Jon P. Zaimes, WA3BGN 
6117 Smithfield Street 
Harrisburg, PA 17112 


For a long time it has seemed to me that the 
Technicians are the forgotten people of ham radio 
in the band frequency shuffle. I believe that a 
large percentage of “Techs” are home brew build¬ 
ers and tinkerers, and that they should be encour¬ 
aged to maintain their interest and curiosity in 
ham radio for the good of all radio. One way to do 
this would be to allow them to use a small portion 
of the upper end of the large 10 meter band so 
that they could participate in more reliable DX 
conditions. 

By the end of this year when more of the lower 
end of 6 meters is allocated to Advanced and 
Extra Class license holders, everyone else using 
this band will be forced closer to TV channel 2. 
That will cause more TV1 complaints and I don’t 
believe anyone needs more of that! 

The Technicians have to pass a theory test 
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which is similar to a General test and they are 
competent and able to handle their equipment 
properly. 

It would be nice to hear some discussion and 
see some action on this suggestion. I know that 
ARRL petitioned the FCC to keep the entire 6 
meter band open for all classes, but was turned 
down. However, the idea of “Techs” using a por¬ 
tion of 10 meters was not laid before them. 

Thank you for any consideration you may give 
this idea. 

R.L. Gardner, WB6VON 
3695 Strong St. 

Riverside, CA 92501 


I want to thank you very much for the Ad¬ 
vanced Class License articles, and make a few 
comments on the FCC exam. I studied each 
article carefully, month by month. At the end of 
the series, I read through each one again, at about 
one per day. I guess I was very well prepared for 
the exam was no problem and I feel much more 
knowledgeable and competant. I am very grateful 
to you; just hope I can do as well with the Extra 
Class! 

My exam was in San Francisco, Friday at 8:30 
a.m. If you missed 8:30, as some hams did, you 
had to wait until 9:30 or ten to be “run through” 
again - or come back next week. This all seems un¬ 
fair to working people. Couldn’t they schedule 
more times? And what about lunch hours, or late 
afternoons, or evenings? 

The exam room was so crowded with desks 
that it was not possible to get between them. The 
noise of people clanging through the desks, plus 
the room’s being used for all applications, verbal 
questions, eyeball QSO, made a nearly impossible 
examination atmosphere. 

The exam, itself, contained a variety of poor 
questions. I mean poorly composed questions as 
well as poor questions. One question asked about 
the best frequency for communication over a “long 
distance.” The term “long distance” was too 
general for the variety of answers that were possible. 
Is two hundred miles a “long distance?” If so, what 
is two thousand? The subject matter could be 
quite relevant in an emergency. 

Second, I remember at least two questions 
which were not really amateur radio questions, but 
were “tricky english” questions: Unusual word 
orders, synonyms of what universally appears, with 
the result that more than one answer was actually 
possible. If it uses “plain english” on the code test, 
why can’t the F.C.C. use “plain english” on the 
written? After all, our job is to be tested for our 
radio knowledge and competance, not to be alertly 
playing examination word games. 

Third, the rules and reg.s question on my exam 
was one which I would never rely on my memory 
for. Knowing band edges is one thing, but amateur- 
to-F.C.C. communications regarding portable opera¬ 
tion are complex enough to call for careful & 
thorough study of the rules and reg.s as you 
communicate with them, and hardly a simple 
“memory” questions. 

Nowadays, they don’t grade your exam on the 
spot; they claim they are too busy. I wonder about 
this: the exams are only one morning per week. 
There were less than two dozen people taking 
exams over the two hour period I was there. 
Grading is simple and fast on their answer sheets, 
and it used to be no problem to do it, several years 


THINKING OF ADVERTISING? 

Note that 73 has more ads than any other 
amateur radio magazine. Note further that 
73 has overwhelmingly more mail order ads 
than any other magazine. Mail order ads are 
placed where the results are best. You can 
tell which magazine pulls the best in any 
field by comparing the pages of mail order 
ads. 

73 reaches active buying amateurs be¬ 
cause it publishes more articles and more 
pages of articles every month than the other 
magazines. It pays the best for articles and 
gets the pick of the crop. . .the best writers 
. . .the newest developments. 

Your ad in 73 gets seen over and over and 
over since the material in 73 stays alive for 
years and is not, like other magazines, stale 
a month later. Your ad faces editorial ma¬ 
terial, and full page advertisers never find 
their ad ruined by facing another full page ad. 
Your ad is never jammed into a solid jumble 
in the back of the magazine, to be lost to all 
but the most determined ad reader. 

You can pay more for an ad that reaches 
about half 73’s 66,000 circulation. More 
active amateurs read 73 than any other ham 
magazine. 

Send for our low ad rates. 73, Peterborough 
NH 03458 


RG 196 AU 50 ohm teflon coaxial cable. Outiide diameter .080" RF 
loss .29 db per foot at 400 Mhz. Silver plated shielding and conductor. 
Used for internal chassis wiring, antenna coupling. RF coupling between 
stages, etc. Random lengths from 35 foot to 150 foot. Colors; black, red, 
brown, blue, grey, orange. Regular price- 234 per foot. Our price 5 4 per 
foot $3.00 per 100 ft. 

466 Khz ceramic filters type BF-455-A, These filters will help to sharpen 
the selectivity of most sets using 455 Khz IF's. Use across cathode bias 
resistor in place of a capacitor, or in transistorized sets, across the emitter 
bias resistor. Impedance is 20 ohms at 455Khz., DC resistance is infinite. 
Impedance increases rapidly as you leave 455 Khz. Plan your own LC 
filter circuits at very low cost. 

10 for $1.00 25 for $2.00 

TOROID POWER TRANSFORMERS 

# T-2 This toroid was designed for use in a hybrid F.M. mobile unit, using 

a single 8647 tube in the RF amp. for 30 watts output. Schematic in¬ 
cluded. 12 VDC pri. using 2N1554's or equivalent. Sec. #1 500 volts DC 
out at 70 watts. Sec. #2 -65 volts DC bias. Sec. #3 1.2 volts AC for 
filament of 8647 tube. Sec. #4 C/T feed back winding for 2N1554's. IV 
thick. 2%V dia. $2.95 ea. -2 for $5.00 

# T-3 Has a powdered iron core and is built like a TV fly back transformer. 
Operates at about 800 CPS. 12V DC Pri. using 2N442's or equivalent. DC 
output of V/DBLR 475 volts 90 watts. C/T feed back winding for 2N442's 

$2.95 ea. -2 for $5.00 

TRANSFORMERS 

P-7 117 VAC Pri. Sec. #1 185 CAV @> 120 ma. Sec. #2 6.3 VAC @ 4A. 
Double Half Shell Mail Box Type. SX 146 type. $2.75 ea. -2 for $5.00 
P-9 117 VAC Pri. Sec. # 900 VAC @ 300 ma. Sec. # 2 100 VAC @ 10 ma. 
Bias. Sec. #3 12.6 VAC @ AMP. Wt. 16’/i lbs. Double Half Shell $4.50 
P-10 117 VAC Pri. Sec. #1 960 VAC C.T. @ 160 ma. Sec. #2 425 VAC 
C.T. and tap at 100 VAC 10 ma Bias. Sec. #3 12.6 VAC @4.5A Double 
Shell Mail Box type. Wt. 8% lbs. $3.75 

Output transformers, all types 59 cents or 3 for $1.50 

OT-1 Transistor TO-3 Power Diamond.. ‘Imp. 15 ohms to 3.2 ohms DC 
Res. Pri. .6ohm, Sec. .3 ohm. 

OT-2 Pri. imp. 7000 ohm. Sec. 3-2 and 500 ohm for Phones or 70 volt 
line 3 watts. Full shielded Double Half Shell. 

OT-3 Pri. imp. 5500 ohms. Sec. 3.2 ohms. SCI 22 type. 

All prices F.O.B. All weights listed are net. Please allow for packaging. 
Please allow enough for postage. We will return any extra. 

TOWER 

COMMUNICATIONS 

924 Elm St., Racine, WIs. 53403 
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Brand new Flyet now out 9B9J2 IHDIBIt BARGAINS write for pi free copy today. 

THE DENSON ELECTRONICS CORR 

Post Office Box 85 {203) 875-5198 Rockville, Connecticut 06066 


ago just a courtesy to let you know before they 
sent it away. And then the absurdity of hoping not 
to get any mail for ten days, because if you don’t 
get any mail it will mean that you passed! Like a 
sort of undercover organization: if you don’t hear 
from us, everything’s O.K. 

We amateurs are being asked to upgrade our¬ 
selves. I thinK the F.C.C. ought to upgrade itself, 
too, in respect to the radio amateur. We should 
expect and demand that the F.C.C. shape up. In 
the area of exams, there should be a better calender, 
a better exam room atmosphere, a more to-the- 
point examination, and better grading feedback. 

Steven Saslow, KFBDK 
1300 Grove St. #4 
Berkeley, CA 94709 

In the latest issue of 73 (April, 1969), you 
stated that since Kayla is leaving your staff, you 
will be featuring lots of articles on your favorite 
subjects, VHP, RTTY, Fax, etc. That's why I’m 
writing this letter. 

As an avid believer in experimenting with new 
modes of amateur activity, I have bounced around 
from one project to another with the enthusiasm 
of a young puppy. 

1 have found though, that many hams like to 
use such phrases as “Somebody should write a 
letter to the F.C.C. on this or that matter.” But 
by and large that’s all they do. They keep repeat¬ 
ing the phrase over and over but never seem to 
practice what they preach. Well this is where 1 
come in, Wayne, I don’t like to work any harder 
than the next guy, but I do get sick and tired of 
everyone talking but nobody doing anything about 
any given ideas. So l generally proceed to write 
letters and, in general, stick my neck out for any 
cause which I have a personal interest in. So, now 
finally. I am getting to the real purpose of this 
letter. 

You say you’re interested in Fax and VHF. 
Well, Wayne this pet project concerns both. Let’s 
take the history first. A few months ago. Western 
Union released a large lot of desk-top facsimile 
units (trade name “Telefax”) which is manufactur¬ 
ed by the Seeburg Co. These units reproduce 
printed material onto specially treated 4'A x 6 'A 
blanks. The machines are self contained and 
operate on the principle of a steady 2500 hz tone 
which is amplitude modulated directly by the 
change in intensity of reflected light from the 
original. The original is fastened to a drum which 
revolves and traverses laterally at the same time. 
The light source is directed onto the original and 


reflected back through a series of lenses, through a 
rotating “chopper wheel” and finally striking a 
photo sensitive tube. The “chopper wheel” pro¬ 
duces high speed light pulses on the photo tube. 
The output of this photo tube generates the audio 
tone of 2500 hz. The amount of light reflected 
from either lines or shading on the original varies 
the amplitude of the light striking the photo tube. 
This amplitude modulated, steady tone is fed di¬ 
rectly into a low impedance microphone circuit in 
the transmitter. The station receiver feeds the in¬ 
coming audio signal directly from a speaker con¬ 
nection on the receiver to the input of the Fax 
machine for the receive mode. A sensitized paper 
is attached to the same drum as uded for trans¬ 
mitting. Now, however, when the unit is actuated 
on the incoming mode, the drum begins to rotate 
and traverse. At the start of motion, a small 
stylus swings over and rubs on the paper. A high 
voltage spark passes through the sensitive paper to 
the drum itself. This spark varies directly with the 
amplitude of the incoming audio signal. The traces 
to appear in relation to the intensity of the spark. 
This, basically, is the principle upon which the 
machines operate. 

These machines were sold in Cleveland, Ohio 
and are being sold by other surplus outlets through¬ 
out the United States at a selling price of from $10 
to $20 apiece. Many of us in northern Ohio pur¬ 
chased these units. 

Now the VHF part. There has been a very high 
level of activity on 2 meter FM in northern Ohio 
recently. We operate converted commercial gear 
using 146.940 mhz/s as an operating frequency. 
Other frequencies spaced at 60 khz intervals are 
also used. We operate only FM and most of us have 
both base and mobile station capabilities. Effective 
communications of 50 miles are commonplace. 
There are 2 repeater stations within our effective 
operating range which can be utilized to increase 
our coverage. 1 am also a participant in a small 
local autostart RTTY net on 146 700 mhz/s using 
AFSK. (RTTY, by the way is a phase of ham radio 
very close to my heart. See 73 for January, 1969, 
for my feelings). 

To continue, when these Fax units were, pur¬ 
chased, many of them were immediately placed in¬ 
to service through the FM units. Utilizing this 
mode, the fax pictures arc extremely clear arid 
sharp. However, someone discovered that the type 
of emission that was being used (type F4) was not 
authorized in the 144 to 147.9 mhz/s band. The 
only type that is authorized on 2 meters is type A4 
(AM Facsimile) emission. The few units which had 
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already begun operations were immediately remov¬ 
ed from the air. Then everyone started asking. 
"What can we do now?" A suggestion was made 
that even one o\\ ning one of these fax machines 
should write to the F.C.C. and request special per¬ 
mission to operate them using type F4 emission. 
After hearing much talking but seeing no action. I 
decided that I would write the F.C.C. a request 
letter myself. As it turned out. mine and one other 
request were the only ones received by the F.C.C. 
as far as I can determine. In due course of time, 1 
received an answer which, about as I had expected, j 
denied my request on the basis that they did not 
believe it advisable to issue temporary authoriza¬ 
tion such as the one requested. They did state, 
though, that I was free to file a petition as per the 
procedures they outlined to have the Commission’s 
rules ammended. I again brought this out over the 
air and agian I heard the same old cry, “Somebody ! 
should file a petition with the F.C.C.” Again after 
hearing a lot of talk but seeing no action, I took up 
pen in hand and drafted a petition asking to have 
part 97.61(a) of the Cbmmission's rules amended 
to include F4 emission. I then sent this petition to 
Washington. Again after due course of time, I 
received a copy of a schedule of hearings and found 
that my petition had been accepted for hearings 
and was listed as file number RM-1429. No men¬ 
tion was made of when the petition would come up 
for hearing before the Commission. I let the fact 
that there was now a petition at the F’C.C. be 
known and most of the fellows were quite pleased. 

A few of the interested hams in the area then sent 
comments to the Commission regarding the peti¬ 
tion (all favorable, I hope). 

Now to the heart of the matter, Wayne, I can 
campaign over the air to the hams in the Akron, 
Canton, Youngstwon, Ohio areas myself but I am , 
in no position to carry the message throughout the | 
country. I have seen ads from surplus centers in St. 
Louis, Mo., New York City, and other places 
which are selling these fax units, so it stands to 
reason that many hundreds of hams could possibly 
benefit from the acceptance and subsequent adop¬ 
tion of my petition by the F.C.C. 

Wayne, since you have been a crusader for the 
little fellow and you are highly respected in ham 
circles, I felt that a little boost or some promotion 
by you of the RM-1429 petition through 73 maga¬ 
zine would help tremendously. 

So in summary, Wayne, I am asking for some 
help from you in spreading the word that there is a 
petition on file with the F.C.C. and anyone interest¬ 
ed in operating Facsimile on 2 meters using FM 
equipment should please send their comments and 
support to the F.C.C. in Washington, D.C. 

The comments must be typed, double-spaced, 
using 1 Vi inch left margin and be filed with (1) 
original and 14 copies. All correspondence and 
comments must refer to the file number RM-1429. 
(These are all Commission’s rules and any cor¬ 
respondence not conforming to these specs can be 
ruled unacceptable and not valid. 

Remember, A4 is allowed on 2 meters so let’s 
have F4 allowed too. Keep the file number in 
mind: RM-1429. 

Thanks, Wayne, for your time and we here on 
2 meter FM all appreciate whatever help you can 
give us. 

James L. Turrin, WA8DCE 

Box 245 ; 

New Philadelphia, OH 44663 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES, crammed with Gov t Surplus Electron¬ 
ic Gear-the Biggest Bargain Buys in America! It 
will pay you to 

SEND 254 for your copy - Refunded with your 

Eirst OrdeR __ 

BC 645 TRANSCEIVER. 1 5 tuoes. 435 

to 500 Me. Easily adapted for 2 way 
voice or code on Ham, Mobile. Tele 
vision Experimental and Citizens Bands 
With tubes, less power supply in factory 

Brand new. $16.95 f 

SPECIAL PACKAGE OFFER BC 645 

Transceiver, Dynamotor and all accessor 
ies, including mountings, UHF Antenna 
Assemblies, control box. complete.set of connectors, plugs, 

BRAND NEW . . .S?6 95 

R-4/ARR-2 Receiver. 234 258 Mr.., r unable Com- 

plete with 11 tubes. Excellent Used .$5.95 

BRAND NEW' including dynamoto r . S9.9 6 

ARC-5/T-23 TRANSMITTER 100 156 Me., includ¬ 
es tubes: 2-832A, 2-1625. 

BRAND NEW, with tubes and crystal . $23.60 

Used, less tubes . .. $4.95 

ARC-5/R-2S RECEIVER 2 meter superhet, 100 
156 Me in 4 crystal channels, complete with 10 
tubes, excellent used . $24.50 

SCR-274-N, ARC-5 COMMAND SET H0! 


Frtquancy Range Type E*c««J«nt U**c 
RECEIVERS Complete -*ith Tube* 

190 550 Kc.. ..........BC-453....S 18 95 

3- 6 Me.... .. BC 454. .S 16.50 

6- 9.1 Me... BC 455....$ 14.95 

1.5-3 Me...R 25.„... . 

TRANSMITTERS Complete with Tub#* 

4- 5.3 Me,...BC-457 ...S 6-9S 

5.3-7 Me.. . BC 458 ..$ 6.96. 

7- 9.1 Me.. BC-459....$17,95........ 

2.1-3 Me.T-18...... 

3-4 Me.T-19........ SIO.SO.............. 


..$23.50...... 

$19 50 .. 

..$17 95.. 

..$19 60 .. 


BC 906 FREQ. METER, Cavity Typo 14! 
TERM^ Either ’2:.^ Deposit with 

I tnlfiw fa,-.- „ Full Mill. 


) 236 Me Complete w 
IKE NEW . S 

ler COD- 

ifu Order $5,00. Ah 
.11 merchandise sub 


RemUtance In Full Minimum Ordtr $5.00. All ship¬ 
ments FOB. our warehouse, NYC. All merchandise subject ic 
prior sale and price change 

G&G RADIO SUPPLY COMPANY 

77B Leonard St., NYC 10013 -Ph.212-267-4605 




FREE C°tol09 MNIsf GOV'T 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 


BETTER Than Ever 


MAIL THIS COUPON NOW 


NAME: . 


j ADDRESS: 

| CITY: 

L _ 


For your FREE copy, fill out coupon and mall. Dopt. 73 


FAIR RADIO SALES 

1016 E. EUREKA - Box 1105 - LIMA, OHIO • 458021 


GET MONEY 

Guaranteed top money for any piece of surplus 
equipment. Payment in 24 hours. We also pay ship¬ 
ping, insurance. Call collect or send list for quick 
quote. SPACE ELECTRONCS CORP. 11 Summit Ave. 

L East Paterson, New Jersey, (201) 791- 5050 AU 
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MAYDAY-EMERGENCY 

Liquidation 


sale due (o 
heart attack 


MAYDAY 


EVERYTHING 

GOES 


for sale. A large assortment 

of test sets, power supplies, amp¬ 
lifiers, medical electronics, origin¬ 
ally bought for stripping purposes, 
but didn’t get to do. CASH and CARRY only. 
Sorry, no mail orders acceoted. 



SPECIAL DISCOUNTS 

It may pay for a group to get together or a 
ctut) to DQol thetr orders, shipment to one 
address only, no split shipments, to take advan 
tacit! of the higher discount 

lOii ea. lb. + TOd ea. tube. 50d ea. meter 

All items advertised since Jan. 1968 in HAM 
RADIO S, 73. anti listed in my "GOODIE 
SHEET" tor May 1968 and Feb. 1969, except 
the above "JUNK", coax connectors, coax cable 
and the tew items previously reduced from my 
already low prices, for sales $10 and up a dis 
count of 5 for sales of S50 and up a dis¬ 
count of 7 V,. for sales of S100 and up a dis¬ 
count of 10 

Discounts only apply on mail orders, or 

sales at the store; 

Sale ends Aug. 16th. Due to recent heart 
attack the doctor has ordered my retirement. 
PLEASE include sufficient to cover postage, or 
other shipping charges For heavier shipments, 
please specify routing REA, motor freight, or 
bus express 

IMPORTANT NOTICE store hours, Monday & 
Thursday 10 00 a m. to 2:00 p.m., Saturdays 
9:30 a m to 2:00 p.m. If you want to come at 
other times. PLEASE advise sufficiently in ad¬ 
vance. by letter or call home phone 312 SU4 
4426 

BC Electronics 2333 Michigan Ave. 
Chicago, III. 60616 


Amoco PX 62 Transmimr Near new. $100.00 

M'oslcv CM I Receiver $ 80.00 

Heath VMF 1 Seneca Transmitter $125.00 

Surplus BC 348 Receiver w/A e Power $ 70.00 

Linear Systems Century Power Supply 12v DON, 22QOv 

DC 450 MA Out For 1 KW Mobile S 75.00 

TS-373 Frequency Meter 20-480 Me. Like new S125.00 

NLS 450 DVM, for voltage ratio measurements. Appears 
* good, not checkoct $ 95.00 

G R 1110 A inter)rotating Fret| Standard $ 50 00 

PRD 650 A universal power bridge no bolometer Exc $ 40.00 

TS-375A/U VTVM very good. $ 20,00 

federal 804-CS1 Standard Sig Gen 8 330 Me, E*c. $100.00 

Brush 16 Servo AnQtv/er new. less covers $ 50,00 

Brush 01. -702 7 channel oscillograph. Good cond. $ 45.00 

8 rush 8 1■■ 360 U reversal am*$ 35 00 
Brush SL 932 or 8L -962 amplifiers, each S 35.00 

Atr.hfey model 33 servo amp like new $ 35,00 


M P 9139(1 Tins consists of an H-P 400-C AC VTVM and a 
410 C VTVM mounted together on a rack panel Very 

$ 100.00 
$ 65.00 
$ 36.00 
$ 30 00 
$120 00 
$ 22.50 


S 70.00 

$ 45.00 
S 35.00 
S 50.00 
$ 30,00 

S300 00 
S22S..OO 
S 75 00 
S110 00 
S 75 00 
S 65.00 
$125.00 
S275.0G 


44100 


gmsd.. less AC i *rot m? for 410*0 
Waterman S 15 A Twin tut« Pocket.seope Very good 
A ry / U P A 1B o i e t e<: i o r am p 6 f ie* £ x t. 

Lametta muital 28 DC supply 200 235 v 1D0 ma Exc.. 
Kin Tel 60R25 AJ«olute DC power supply Very good. 
PhdbifH.-k » 1008 dual itwr supply Good cond. 
f: st t .* iU ne A n g o * AW *eeordtny rna *nefer„ mounted on 
r me k i *3 ne I. i e ss (■* * n 

A PH 4 r t - 1 . * *t v* *», S ess r i i u«| »ns 115 v 60 G ockI cond 

TS 13;AP x bant! ivst set \*>vwt & trep Exc 

Rf po w et b r»t k jp -mt > del 94 E N v w.. with accessor * t*$ 

• Bat U? n f«* m 30 ? •• C A. C V T V M Baiter y oj r ated 

GUARANTEED USED HAM GEAR 


JEFF TRONICS 



ir Price—S2 per 25 words for non-commercial ads; S10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

St Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

it Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For SI extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
Emptor . . . 

SPECIAL CLOSE-OUT SALE. Rectifiers, Tran¬ 
sistors, and many other Electronic Parts. Lowest 
prices. Send, 15 4 for Catalog. Electronic Com¬ 
ponents Company, P.0. Box 2902 S, Baton Rouge, 
La. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1.00 - or 10 Holders $3.00. Prepaid & 
guaranteed. Patent 3309805. Tepabco Box 198N 
Gallatin, Tennessee 37066. 

NEED A VARIABLE CAPACITOR FOR that home 
brew project? We may have what you need at 
more than 50% below regular amateur net. Send 
for free flyer. A.R.C. Sales, 181 E. WilsonBricige 
Rd., Worthington, Ohio 43085. 

FILTER-CONDENSERS: Aeroovox Oil Filled 100 
mfd. <&> 3000vdc Condensers. $30.00 each. Basil J. 
Weaver, 1821-C-Ave. M, Lubbock, Texas 79401 

AMATEUR RADIO CERTIFICATE: Display im¬ 
pressive 8 1/2" x 11" personally endorsed certifi¬ 
cate in your shack. Send $1.00 to. Amateur Radio 
Certificate, Box 244, Miami (Kendall Br.) Fla. 
33156 

WANTED ANTIQUE RADIO and wireless equip¬ 
ment. Also radio magazines of teens and twenties. 
Also buying supply catalogs. Duck, Manhattan! 
etc. Farrell, 2252 Dixie Pontiac, Mich. 48055. 

"TOWER HEADQUARTERS!” 11 Brands! Heights 
aluminum 35% off! Strato Crank-ups low cost! 
Rotors, antennas and gear discounts. Phone patch 

S11.95. Catalog-20^ postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 

XW8AHT WANTS early and oddball tubes, (West¬ 
ern, etc.), for collection, cheaply 1 Write or send 
Polaroid. S.J. Murcek, 1305, Rainbow, McKees 
port, Pennsylvania 15131. 
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SWAP - Cadre (Raytheon! 5-watt, 5-channel, 110v- 
12v, all-transistor CB transceiver (plus cash! for 2 
meter transceiver. Joseph Boland, 245 N. Levering 
Hannibal, Mo. 63401. 

THE ANNUAL HAMFEST for the Washington, 
D.C., metropolitan area, sponsored by the Founda¬ 
tion For Amateur Radio, will be held at the Gai¬ 
thersburg Fairgrounds in nearby Gaithersburg, Mary 
land, on Sunday the 21st of September from 1000 
until 1700 hours. 

"CAPACITORS-JUST inherited 52 brand new 140 
ufd @ 450vdc capacitors. Will sell for 95 cents 
each in lots of ten or more. K4IHP - Atlanta. 

ANNUAL SOUTHWESTERN Michigan VHF Picnic 
Allegan County Park - - - -August 3rd. Sponsored 
by - - -Van Buren County Amateur Radio Club Inc. 
W8JUU —Bangor, Michigan. 

RTTY GEAR FOR SALE: List issued monthly, 88 
or 44 MHy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd. 
Oakland, California 94610 


WANTED: BC454 tuning condensers. Part No. 
4601 in good condition. Need 50. What is your 
price and quantity? R.T. Brackman, WA3ACL 
120 Chapel Knoll Drive Pittsburgh, Pa. 15238 


3000V @ 3/i F brand new GE Pyronal oil capaci¬ 
tors $3 each. Can mail, 3-lbs each shipping wt., 
FOB, P. Wandelt, RR # 1, Unadilla, New York 
13849. 

ALL EICO: 90 watt CW transmitter $50, 722 
VFO $25, 315 Signal generator 75khz-150mhz $40, 
147A signal tracer $20, 950 RCL bridge-compara¬ 
tor $15, 1064 0-20 volt supply $35. Also deluxe 
Vibroplex Lightning Bug in carrying case $20. 
Realistic dual trace oscilloscope model 102 for ham, 
tv or audio applications $100. NYC-L1 area only. 
Marty Barrack WA2ZKR, 326 Glen Head Road, 
Glen Head, N.Y. 11545. 

SELLING: National NCX-3 with plug in calibrator 
& incremental tuning, mile, SWR bridge, bug, etc. 
$275; grounded grid 4-250 linear amplifier with 
plate supply $75; Mosley TA-33 tribander, 10 ft. 
tower, AR-22 rotator, 11 element two meter beam, 
masting, etc. $75; Heath tower $30. Hecht, 1584 
Greenway Blvd., Valley Stream, N.Y. 

KWS-1 LIKE new, will ship $600 Gen. Elect. FM 
500 watt 25-50 Me. amplifier w/prw. supply, no 
cabinet, uses 4-125's$200 Brand new Kohler 117 
VAC 3 phase 180 cycle power plant $200 2-GE 
Transistorized P/G Line frontmount 150-170 Me. 
FM Mobile units $300 each. W9DSV, 715-866- 
2468 Webster, Wis. 

WRL's USED GEAR has trial-terms-guarantee! 
Galaxy V- $229.95; TR-3 $399.95; Swan 250 - 
$249.95; SR150 - $299.95; KWM1 - $299.95; 
516F1, AC PS - $69.96, HX10 - $199.95; T4X - 
$319.95; AF68 - $49.95; SX146 - $189.95; 

HQ170AC $209.95; HQ180AC - $349.95; R4A - 
$319.95; Hundreds more. Free "blue-book" list . 
Write WRL, Box 919, Council Bluffs, Iowa, 51501 


REGUL. PWR SPLY FOR COMMAND. LM, ETC. 

PP-106/U: Metered Knob adjustable 90 270 v up 
to 80 ma dc. also select an AC of 6 3 v 5A, or 12 6 
v 2>i A or 28 » 2>i A With mating output plug & 

all tech data Shpg wt 50# 19.50 

BARGAINS WHICH THE ABOVE WILL POWER 
LM-(*1 Freq. Meter: 1 25-20 mhz, .01%. CW or 
AM, with serial matched calib book, tech data, 

mating plug Checked & grtd. 57.50 

TS-323 Freq. Meter: Similar to above but 20 480 

mhz. .001%. With data .169.50 

TS-175 Freq. Meter. 85-1000 mhz .75.00 

A.R.C. R11 A: Modern Q 5'er 190 550 khz...12.95 
A.R.C. R22: 540 1600 khz w/tuning graph. .17.95 
A.R.C. R13B: 108 132 mhz w/tuning graph..27.50 


BEST SHORT-WAVE RCVR FOR THE MONEY: 

SP-600-JX ultra-clean, in cabinet, aligned, ready to use. 
0.54-54 me. w/xtl filter & provisions for 6 favorite sta¬ 
tions to be xtl selected. Only. 325.00 

ULTRA WIDE BAND RECEIVER 
AN/ALR-5: Late postwar AM/FM Countermeasures 

revr. Has S-Meter. variable IF Atten. & passband (0.2 or 
2 mhz from 30 mhz center). AF. Video & Pan outputs. 
New, modified for 120 v 60 hz, includes new (Method 11 
pack) 4-band plug-in converter .038-1 ghz. 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched. Sensit. at-6 db setting: 6Vi uv thru 1 32 mhz, . 1 3 
thru 780 mhz & 45'A at 1 ghz. BRAND NEW, with book 
& mating pwr-input plug, only. 275.00 

VERSATILE PLATE 8, FI LAM. TRANSFORMER* 
Depot Spares for SP-600-JX: Pri. 95/105/117/130/ 
190/210/234/260 v 50/60 hz Sec. 1: 305 0 305 
v. 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec. 4: 7'/j v, 3/4 A. Sec 5: 754 v, 1% A. Legend 

for pins is plainly marked. Herm. sealed.2.95 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 

Freed 12691: DAS Loran Spares, supplied 5' CR, 
plates & htrs. Pri. 105-130v 50/60 hz. Sec's, insul. 

5 kv 1490 & 1100 v, 5 ma; 390-0-390 v 1 00 ma; 
electrostatically shielded 6.3 v, 0.8 A; two 2 54 v, 2 
A. Sec's, insul 154 kv: two 6,3 v, 6 A; 5 v, 3 A. 254 
v, 5 A. Case 554x5x754, With diagram. Shipped 
only by collect REA Express.2.95 

JULY SPECIAL ON TEKTRONIX SCOPES 
#531: DC to 11 mhz plus a dual-trace 50 mv sensitivity 
plugin #53C. Tested to get a sweep and deflection, 
but otherwise as is, as received from a large prime 

contractor.. 375.00 

Ifweputitthrua shop for complete overhau I and N BS- 
traceabledated calibration, add $100.00 #535 is same 
except has calibrated variable delay: add $100.00 to 
above prices _ 

FAIRCHILD SOLID-STATE SCOPES all w/dual 
trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug ins, w/books, overhauled & grtd. As low 
as.825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CO. INC. 

Box 1 220 GC, Beverly Hills, Calif. 90213 
Phones: Area21Q Office —272 5707 
Messages—275 5342 


NO "FREE" CATALOG! 

Our ni’vv policy i> to semi FLYKKS * only on a fret* basis : 
and there may he r.o follow up mailing tmle-s you outer 
from l he flyer 

We have a large catalog of electronic parts equipment 
(over lm» page-.! that will he supplied to those ordering 
over $10.00 from the flyer. Catalog deposit j> imdse 

certificate l<su«di 

BIGELOW ELECTRONICS 

Dept. 73, P.0. Box 71, BLUFFT0N, OHIO 15817 


Please use 
your Zip Code 
when writing 73 
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TELEPHONE DIALERS (2) Prestodial. Stores 36 
telephone numbers and automatically dials any one 
at push of button. New @$119. Richard M. Jacobs, 
WA0AIY; 4941 Tracy; KCMO 64110. 

ELECTRONIC TEST and Communication Equip¬ 
ment-Bargains galore Send 25 cts for catalog. 
Palen Electronics, Box 1536, San Meteo, California. 
04401. 

SELL: Four-volume set of USAF books on hun¬ 
dreds of military, commercial surplus test sets; 
1,500 pages on 'scopes, counters, VTVM, etc. 
$5.50. G. White, 5716 N. King's Highway, Alex¬ 
andria, Va. 22303 

W.A.R.A. 12th annual Hamfest Sunday August 
24, 1969, Newton Falls Community Center, New¬ 
ton Falls, Ohio. Take Ohio Turnpike to exit 14 
and ask for map to Hamfest. Prizes, XYL activi¬ 
ties, Swap & Shop. For further information write: 
W8VTD Box 809 Warren, Ohio 44481. 

FOR SALE: Sencore FE-14 FET-VM $35, Data 
Instruments 536A oscilloscope $70, Mini-AF gen¬ 
erator 6803 $30, Kay RF attenuator 432D $30. 
All like new. Herbst, 39 Lucille, Dumont, N.J. 
07628 

SWAN 500c & 117xC power supply used only a 
few hours-perfect best offer, over $395 F. Pulver, 
94-10 60th Ave. Rego Park, N.Y. 11373 (212 ) 
5926668. 

SELL: 6 meter SSB Transmitter, Heath HX-30, 
good shape with manual. $150.00 or best offer; 
FOB Larry Jones 807 Ohio Ave. Ashtabula, Ohio, 
44004. 

FOR SALE: 6-Eimac 4CX250B tubes (new sealed 
cartons) @ $20.00 each or the 6 for $100.00 1- 
Heath Model AM-2 SWR Bridge @ $10.00 Arthur 
W. Lee Rt. #1 Box 23A North Monmouth Maine 
04265. Tel 207-933-2869. 

VIOICON - RCA 7735A - $12.00, Toshiba 7038 - 
$20.00, Test Vidicon—$9.00. Vidicon Yoke & 
Focus Coil - $20.00. WB2GKF, Stan Nazimek, 
506 Mount Prospect Avenue; Clifton, New Jersey 
07012. 

CRYSTALS for amateurs. All meters: 1 K C at 
20pf. HC6/U holders, -093 pins, 10^ extra. Cry¬ 
stal frequencies 3501 to 3999; 7000 to 7300; 
8001 to 8221; 8334 to 8900. K C. $2.95 each pre¬ 
paid. Add 12i for postage. Listed dealers inquires 
solicited. American Crystal Co. Box 2366, Kansas 
City, Mo. 

THE TOTAH AMATEUR Radio Club will hold it's 
Annual July 4th family picnic at Lake Vallecito, 
Colorado, July 4th, 5th & 6th. All interested per- 
are welcome. Please bring own camping equipment. 
General location is east end of lake. Watch for 
road marker. Thank you. 

THE OAK RIDGE Radio Operator's Club will 
sponsor the 20th Annual Crossville Hamfest at the 
Cumberland Mountain State Park July 26-27. For 
information write The Oak Ridge, Radio Operators 
Club, Inc. P.O. Box 291, Oak Ridge, Tenn. 37830. 
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3 INPUT DUAL AND GATE 

Brand new factory marked and packaged 
PHILCO-FORD iC’s. Flat pack, long leads, each 
nested in its own plastic protective snap-lid 
shipping pack. 3 input dual AND gate. We 
furnish circuit diagram and lead connections. 
A real bargain for factory first-line material. 

#69-100 3 for $1.00; 12 for $3.00 


v I 1 G Tcs BAG 

Mixture untested IC’s, flat pack, dual inline, 
TO-5. Most factory marked. Package of 12 
units W/10 pages RTL and DTL specs. $2.00 

Customer pays all shipping 
New catalog #69 now ready 
Send 250 handling & postage charge. 


VARACTOR SIMILAR TO MA4060A 

Good for 40 watts at 432 MC, ea. tested in cir¬ 
cuit, w/diagram for 432 MC tripler. $5.00 ea. 





GEIGER COUNTER, MLTRY SURPLUS 

like new with book, untested 

SURPLUS SPECIAL $10.00 


IBM WIRED MEMORY FRAMES. 

Removed from high priced computors. Exlnt 
condition. 


4,000 Wired Core Plane 
4,096 Wired Core Plane 
8,000 Wired Core Plane 
8,192 Wired Core Plane 
16,384 Wired Core Plane 


$ 9.00 
$12.50 
$13.50 
$15.00 
$19.00 


JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 






EPOXY SILICON 
TRANSISTORS 

5 for $1 k 


Type 

O 2N2222 
H 2N2368 
'] 2N2711 

□ 2N3396 
1 2N3565 
H 2N3568 
h 2N3638 

2N3641-3 
2N3645 
2N3662 
2N3683 
2N3692 
2N3793 
! "! 2N4140 1 
5 2N4248 9 

□ 2N4284-5 
1 2N4288-9 

□ 2N4290-1 


9 


□ 


Sale 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 




U H F x ™ 

TRANSISTORS 


400 mc 

2 N 3632 »»■«. 


FAIRCHILD 

DECADE 

COUNTER 

958 

Guaranteed! 

With 

Spec. Sheets 




LOWEST PRICES ON 
LINEAR AMPLIFIERS 


Guara r ' teed snee ts' 
sp e c 


\W lth 


$ 


22 



2 

mm each 3 

Type Use 
702 D.C. Amplifier 

709 Operational Amp 

710 Differential Comparator 

711 Sense Amplifier . 


SILICON RECTIFIERS 


1.5 AMP 
2000 P IV 



□ 

2 AMP 
800 PIV 


6$f 

for I 


1 AMP 
4000 PIV 

RECTIFIERS 



Terms: nd,t postage. Rated: net 30. rod s 25% 
Phone Orders: Wakefield, Mass. (617) 245-3829 
Retail: 211 Allii.m, St.. Wakefield. Mass. 


WANT "SUMMERCATALOG ON: Parts, Rectifiers. 
□ Transistors, SCRs, I.C.'s, Equipment. 1 Oc 




P.O. BOX 947 A 
LYNNFIEtD, MASS 
01940 


WANTED: Gonset III, #3357 VFO, Manual for 
#3226 VFO For sale, measurements Model 59 GDO 
Like new SI35.00. J. Gysan, 53 Lothrop St., 
Beverly Mass. 

WANTED 100V, 200V, GSB-100, 32S-1, 32W-1. 
SSB-100F, HT-32(B), RV-3, T-4(X) (B) in good to 
fixable condition. Jerry Malone W0MII/1, 27 Maple 
Ave., Cambridge, Mass 02139. 

"HAM-A-RAMA. The 5th Annual Wood County 
Ham-a-rama will be held Sunday July 6th at the 
Fairgrounds in Bowling Green, Ohio Contact 
WB8AYY, Bradner, Ohio 

THE SHAWNEE AMATEUR Radio Association 
better known as SARA will be holding their SARA 
Hamfest on the first Sunday in August, August 3. 
1969, at the Herrin City Park in Herrin, Illinois. 
There will be a trading line and prizes. Tickets can 
be gotten from W9ERI Bill Johnson 502 Kenni- 
cott in Carbondale, Illinois 62901. 

39TH-ARRL WEST GULF Division Convention 
August 15, 16 & 17, Amarillo, Texas. For an ideal 
summertime weekend of ideas, fellowship, enter¬ 
tainment, fun (and maybe good luck) you can't 
miss at $10.50 for registration. W5WX Panhandle 
Amateur Radio Club, Box 5453, Amarillo, Texas 
79107. 

FOURTH ANNUAL Mini-Hamfest, sponsored by 
the Rockford Amateur Radio Assn.. August 17, 
1969 at the Boone County Fairgrounds in Belvidere, 
Illinois. Lunch and refreshments. 


WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Eli/abethpori Industrial Park 
Elizabeth, New Jersey 07206 
1201 1 351 4200 


ALL BAND TRAP ANTENNA! 


Reduces Interference and 
Settse on All Makes Short Wave 
Receivers Makes World Wide 
Reception Stronger Complete 
with ft 7 ; ohm feedtme Scaled r« 
amateurs' Eliminates 5 separate ant 
80-40-20-1 5*10 meter bands Complcb 
54 ft (hest for world-wide short 



or ALL Amateur Transmitters 
Guaranteed for 1000 Watts Row 
Light, Neat. Weatherproof. 

mjnf trape Fur novice and all ciavi radio 
i*i,»v with better performance guaranteed 
I AT ft $19 9 5 40-_'Ci-I 5• 10 me?er funds, 

pttoni SIS. 9 5 Send only S* 00 it ash 


val i 


end full price for 


k. mo) and pay postman balance ( 01) plus postjy 
post paid delivery Complete instruction* included 

WESTERN ELECTRONICS Dept A Kcarnev. Nebraska 6S84 


PRICE WAR!! 

WE BEAT ALL AND ANY OFFERS if 

you havethe equipment we want! Urgent¬ 
ly need any type of lab grade test equip¬ 
ment, and military electronics such as Gen. 
Rad., H-P, Tektronix, ARC, GRC, TED, 
PRC, VRC, ARN, URR, APN, etc. Tell 
us what you have and what you want in 
first letter! WE PAY FREIGHT! 

COLUMBIA ELECTRONICS 

Dept. 7 4365 W. Pico BIvcL.Los Angeles,Cal.90019 
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4 Listen In on Two-Meter FM Repeater.K0VQY 

Two little ole transistors in this simple monitor receiver. 

6 An FET Regenerative Receiver for 3.5 mhz and Up .. W60SA 
Or use two FET's and have a ball on the low bands. 

12 Multi-Channel FM Operation.WA7EVX 

Adding relay crystal switching to commercial FM gear. 

14 The Case for the 5/8 X Vertical.W2EEY 

John makes a very good case indeed for this antenna. 

22 The Genesis of Radio Reception.W1USM 

History Lesson. 

26 An Introduction to Integrated Circuits..WA1 FHJ 

Let's hope that an intimate relationship results. 

32 RTTY Tone Generator. W7FLC 

Now you can mark and space up a storm. 

4.1 General Purpose Good-Bad Transistor Tester.W0KKA 

Useless if all your transistors are in excellent shape. 

42 A Compact Two-Meter Transmitter.W4UOY 

2E26 output, phone. 

46 Measuring f t of Surplus Transistors.WA1 FRJ 

There are some enormous bargains around. 

49 Skylines for 160, Made Simpler.W1EZT 

160M antennas, from A to exhaustion. 

59 The Triac.K8TSQ 

New gadget you should know about. Wot next? 

62 430—470 khz Sweep Frequency Generator.WA5SWD 

That's khz, not mhz. This is for aligning i-f strips. 

64 What Do You Think?.K10XK 

A special 73 metaphysical feature. 

66 Leaky Lines. K2AGZ 

Grumbles by Sam . . . err . . . Dave. 

68 Magikey-for Automatic Didahs. W3SGV 

Another automatic key . . . and a good one — 2 transistors 

72 FM = Fun Maker..K2PTS 

Say, are you missing out on the FM bandwagon? 

74 The SB 100 on Six Meters.WB4CXL 

It's possible. 

76 Measuring the Frequency of Unmarked Crystals .... K1EUJ 
Different simple ways of doing this. 

78 Extra Class Study Course, Part VII .Sta*f 

There is no excuse for failing the test if you read this. 

96 Now You Too Can Have A Deviation Meter.K9STM 

Don't deviate too much. 

98 Two Transistor 1500 Mile Transmitter.K0VQY 

1/4 watt super QRP rig for some excitement. 

101 Long Circular Quads.WA4KAE 

Our cover feature . . . for moonbounce work. 

112 Measuring FM Receiver Noise Figure.W8BBB 

Taking the mystery out of this for FM receivers. 

117 Would You Like To Be A Broadcast Engineer?.K2ULR 

No. 

122 Distress: The Amateur and the Coast Guard.WB6UKX 

What happens when an amateur passes along a distress call. 

128 A Transistor Parameter Tracer.K3PUR 

Useful, unless tubes come back again. 

134 What Are We Here For?.W8RHR 

Sometimes, as we tune the bands, perhaps we wonder too. 
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Wayne Green 


You may have noticed that the increased 
size of the magazine has resulted in a crush 
on the contents page. Frankly, this is a pro¬ 
blem that we would like to continue to 
wrestle with. We can continue to give you a 
thick magazine every month if you will do 
three things for us. 

1. We can’t publish articles if we don’t 
have them, obviously. Construction articles 
are the most popular, so if you’ve concocted 
something that others might be interested in 
duplicating or even just reading about, write 
it up and send it in. We pay for all articles 
and we pay the most and the highest. Per¬ 
haps humor is your forte? Or maybe, if you 
can’t write it, you can talk someone like Jean 
Shepherd, K20RS, or John Campbell, 
W2ZGU, into writing for us? Simplified ex¬ 
planations of complicated theory are popu¬ 
lar. 

If you have been working in one of the 
newer ham fields such as SSTV or FAX. . . 
tell us all about it. . .sell us on it. . .get more 
fellows interested. We need lots more info 
on RTTY, TV, FM and all the other interest¬ 
ing aspects of ham radio. Write! The basic 
purpose of 73 is to make amateur radio more 
fun for you. If you can make hamming more 
fun for others by writing, then see what you 
can do. What more important thing is there 
for you to do in this world than make life 
more enjoyable for others? 

We are now publishing more articles every 
month in 73 than are published by all the 
other ham magazines combined, so we need 
your articles. By count, in May, brand X ran 
10 feature articles; brand Y ran 12 articles; 
brand Z ran 8. Total for the three was 30 
articles. We ran 37 feature articles in 73 in 
May. 

2. Your support of our advertisers is the 
reason that we are able to bring you such a 


large magazine. Many advertisers in our 
March issue are still exclaiming over the re¬ 
markable results their ads brought. When 
you talk with manufacturers please tell them 
that you read 73 and want them to support 
73 so that you can have more articles. You 
may be interested to know that 73 is now 
leading in advertising. In May brand X had 
83 advertisers, brand Y had 50, and brand Z 
had 62. . .and 73 had 87! 

Let the advertisers know that you care! 

If you can convince a few more major manu¬ 
facturers to advertise in 73, we can bring you 
even more articles every month. 

3. Share the enjoyment you get from read¬ 
ing 73 by getting a friend to subscribe. . .or 
by sending in a gift subscription for him. 
You’ll be remembered twelve times a year 
for your generosity. And if you work DX 
you will find that just about every foreign 
amateur wishes that he could get 73. Our 
international subscription rates are exactly 
the same as domestic ... $6 a year, $12 for 
three years! And we are, I believe, the only 
magazine that can say that! This is our way 
of trying to help DX amateurs. Hams in 
India and the communist countries have a 
special problem. . .no currency. They de¬ 
pend almost entirely on your gifts for maga¬ 
zines. Don’t you have a few dollars to spare? 

There it is. All you have to do is support 
73 with articles, subscriptions and a good 
word to the advertisers, and you will have a 
magazine that is bigger, thicker, and takes a 
month to read. It will also be fun. . .and that 
is what it’s all about, isn't it? 

ARRL Board Meeting 

Another annual meeting has come and 
gone with little action on any important 
measures. Nothing was done about setting 
up PR which would reverse the downward 

(continued on page 107) 
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Listen In 


W. G. Eslick, K0VQY 
2607 E. 13th 
Wichita, KA 67214 


on Two-'Meter 

FMi Repeater 


For those who don’t have a two meter 
FM receiver and want to listen to the 
repeater (if you have one in your area) this 
little converter will do a very good job into 
an AM radio. 

You will recognize this converter as being 
similar to police converters. (In fact, chang¬ 
ing the crystal and repeaking the antenna 
coil should put a police converter in the ham 
band). 

The unit is built on a printed board 2-1/8 
by 2-5/8 inches. The capacitors are all from 
my junk box and include small round 
tubular, round flat ceramics and small milar 
types. 

Q1 and Q2 are 2N2996’s, but 2N1141’s 
and TIXMlO’s all work Fine on three volts. 
Three volts was selected because my con¬ 
verter works into a radio that runs on two 
penlight cells. If you plan to use 6 or 9 volts, 
Rl, R2, R3 and R4 will have to be changed 
to other values (found by experiment and 
measuring base voltages and collector cur¬ 
rents). My unit, using 2N2996’s draws 8-1 /2 
ma at three volts. 

After building, determine by gdo or 
receiver if the crystal is oscillating at three 
times its frequency (I tune my 6 meter rig to 
the fundamental frequency of the crystal or 
rather its overtone frequency), or if it is 
oscillating at crystal frequency, it will be ok 
at 3 times. Then place the converter near 
your be receiver loop antenna and tune it to 
the approximate frequency (your if in this 
case) or, using a signal generator or a signal 
from the repeater, adjust the converter 
loopstick for maximum signal or noise. With 
a signal picked up from repeater, adjust Cl 


for maximum. I am near the repeater and I 
use about a 10 inch whip for my antenna. 

You are receiving FM by slope detection, 
so tune your be radio for the clearest 
reception. Some will be clearer than others, 
depending how close to the frequency they 
are. You won’t receive them as crystal clear 
as an FM receiver, but this will let you listen 
in. 



X* 455 KC PEAK 


Fig. 1. IF passband used for slope detection 
of FM signal. Wideband FM will be muffled 
due to narrow frequency swing between y 
and x. 

Roughly, slope detection works like 
this (this is a quick and short explanation). 
Your 455 khz if passband looks something 
tike Fig. 1 with the desired AM signal (when 
receiving AM) carrier will be at “x” or the 
top part of the curve while the FM signal 
should be somewhere around “y” (just high 
enough on the curve to give a signal through 
the ifs). Then, during FM modulation, the 
frequency swing can be between y and x, 
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producing a varying signal strength at the 
detector. As the modulation approaches x 
on the curve, the if is operating with 
maximum gain and when it is at y, the if 
gain is lower. This varying signal is detected 
by the AM detector (in other words FM 
modulation varies the gain of the be if as the 
signal rides up and down the curve and 
produces an amplitude voltage at the detec¬ 
tor). 

Some radios overload easier than others, 
so vary the distance between converter and 
be radio for the best results. 

Later, when I scrounge a crystal, I am 
going to operate this converter into a tran¬ 
sistor 10.7 mhz if. For those interested, the 
crystal can be 10.7 lower or higher than the 
received frequency. The repeater output 
here is 146.940 mhz, so let’s do a little 
math. Remember that we are using the third 
overtone crystal circuit as a tripler (that’s 
why we divide by 3). 

146.940 + 10.7 = 157.640 3 = 52.5476 mhz 

= crystal on high side. 

146.940 - 10.7 = 136.240 - 3 = 45.4133 mhz 
= crystal on low side. 

Either crystal will permit the 146.940 
signal to come in at 10.7 mhz, the if of most 
FM sets. The exact frequency of the crystal 
can be varied according to how much you 
can swing your ifs from 10.7 mhz. In my 



Fig. 2. Schematic of converter for 2M FM 
repeaters. Or anything else on 2M for that 

matter. 


transistor if strip, the slugs vary the fre¬ 
quency very little, less than one mhz. 

Getting back to you who plan to use a be 
radio. You will have to use this math to suit 
your crystals and also keep away from be 
stations (pick a clear spot on the be dial). In 
my rig I used a 48.716 crystal, giving me an 
injection frequency of 146.148 mhz on the 
low side of the repeater frequency. 
146.94-146.148=792 khz, where I pick up 
the repeater. 

The extreme ends of the be band, using 
the xtal on the low side and the high side, 
are: 

146.940 -1.600 = 145.340 ^ 3 = 48.4466 mhz 
low side. 

146.940 +1.600 = 148.540 - 3 = 49.5133 mhz 
high side. 

146.940 - .550 = 146.390 ^ 3 = 48.7966 mhz 
low side. 

146.940 + .550 = 147.490 -i- 3 = 49.1633 mhz 
high side. 

There we have it. A crystal between 48.7966 
and 48.4466 will permit the repeater to 
come in between 550 khz and 1600 khz 
with the oscillator working on the low side 
of the incoming signal at the antenna, while 
a crystal between 49.1633 and 49.5133 will 
permit the repeater to come on the be band 
between 550 and 1600 khz with the oscilla¬ 
tor working on high side of the signal at the 
antenna. So, in other words, if you have a 
third overtone crystal in your junk box 
between 48.4466 and 49.5133 you can put 
the repeater into the be band! 

One note of warning of a trouble that 
cost me a mixer transistor (2N2966). 
Jamming C3 under the loopstick (which is 
elevated about 1/4” from the board by a 
bracket), one lead broke on C3 and when I 
fired the converter up it was oscillating like 
mad on the be band. This made the tran¬ 
sistor draw more current and finally destroy 
itself. So check all parts to make sure a lead 
hasn’t broken. Inspect everything closely 
and heatsink the transistor leads with 
tweezers or a long nose while soldering them 
to the board or, better yet, use transistor 
sockets. 

Good luck and pleasant listening on 2 
meter FM. 

. ..K0VQY 
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L. C. Maurer, W60SA 

209 Nob Hill Way 

Los Gatos, California 95030 


An FET Regenerative 
Receiver for 3.5 mhz and Up 


It appears that almost anything which a 
bi-polar transistor can do, an FET can do 
better. The simple regenerative 3.5 to 6.0 
mhz receiver described here is another case 
in point. 

Three or four months ago I started out to 
build an SWL receiver for my ten year old 
son. I used the circuit shown in Fig. 1 which 
is similar to that in the December, 1966, 
issue of 73 Magazine. There were two 
problems with it which I could not seem to 
overcome. The regeneration control was too 
critical, or at least I could not get it to 
remain stable over more than three or four 
hundred khz. It required an excessively long 
antenna. When I got around to measuring 
the .power into the regenerative detector, it 
turned out to be .8 ma at 7.5 volts or .0006 
watts. I guess you can’t expect to rattle the 
diaphrams in your earphones with that sort 
of power. Maybe what is needed is a 
detector in which the regeneration is not con¬ 
trolled by reducing the collector voltage. 

This thought led me to recall the old two 
tube blooper that started me on my radio 
career circa 1932. It had a VT224 as a 
detector and regeneration was controlled 
with a variable capacitor. From that point 
the circuit shown in Fig. 2 evolved. 1 used a 
TIS-34 FET because: (1)1 had some on the 
shelf; (2) a FET acts like a screen grid tube 
(with poor screening). Any FET which will 
oscillate on the desired frequency will work 
in the same circuit (keep the N-Chahnels and 
the P-Channels straight). 


The results of this new design were as 
surprisingly good as the old circuit was 
disappointing. The regenerative control is so 
stable that you can actually tune the whole 
range, 3.5 to 6.0 mhz, without touching the 
control. The oscillator is sufficiently stable 
so that it could be used for a VFO. It will not 
only receive SSB signals, but in fact it will sit 
on the same signal for a half hour or more 
without any need to retune. I can pick up 
plenty of signals with a whip antenna (and in 
some cases no antenna at all). CW signals 
have a clear crisp sound to them that makes 
them pleasing to copy. 

Before we get carried away completely, I 
had better acknowledge that this “blooper” 
suffers from some of the same ills that 
caused the decline of the 1932 tube-type 
“blooper.” Selectivity is almost nil. Any 
other amateur within three or four blocks of 
your location will put one whole amateur 



Fig. 1. Circuit diagram for "The Novice 
Pair," W6JLL, December, 1966, 73. 
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Fig. 2. Circuit which evolved from an old- 
two-tube "blooper" from 1932. 


band out of business. Not only that, but the 
receiver will radiate a pretty healthy signal 
itself, which can be heard for three or four 
blocks. 

What is its claim to fame? Well, it is a 
good project for the beginner in radio or 
transistors or FET’s. It could also be fun on 
a pack trip into the wilds where P. G. & E. 
has not yet penetrated with its handy 60 hz 
wall outlets. 

I use it in the 3.5 to 6.0 mhz band. It can 
certainly go much higher. With a TIS-34 it 
would work well on 10 meters. Above 10 
meters, where CW and SSB signals are not 
too common, the super-regenerative design 
becomes more attractive. 

Almost any sort of audio amplifier can be 
used depending on what you have available 
and whether you want earphone, loud 
speaker or both modes of reception. What I 
actually did was to use the rear end of a 
smashed up transistor broadcast set (my 
teenage daughter dropped it on the cement). 
If you have a choice, pick one with a 
push-pull class AB2 audio. These only draw 
current when audio signals are driving them 
and a significant saving in battery power will 
result. This is a good thing to remember 
when buying a transistor receiver for broad¬ 
cast use as well. 

In modifying the circuit to operate at 
higher frequencies, first resonate the tuned 
circuit (gate circuit) to the desired range. 
Then add the feedback winding using about 
1/5 as many turns as in the gate circuit. You 
will find that it takes less capacity to obtain 
oscillation as you go higher in frequency. To 
get the detector to oscillate, increase the 
capacity of C3 (plates meshed). If that 
statement seems odd, you have just joined 
the club, friend. That is the way it wants to 
work. If you use a grid dip meter to check 
the frequency of Cl LI, pull the transistor 
out of its socket first. You won’t harm the 


transistor with a dip meter, but you won’t 
see any dip either. 

The TIS-34 is biased to Idss divided by 3. 

1 picked that number out of thin air (sort of 
halfway between a class-A amplifier and a 
mixer), but it works so well that I have never 
tried varying it. The actual drain-source 
current for this particular TIS-34 is 4.0 ma 
(when oscillating). The audio amplifier 
draws 5.0 ma. 

TIS-34’s only cost a dollar but they are 
sometimes hard to locate. Hence I will 
mention that the MPF-105 or the TIM-12 
can be used as substitutes. 

Referring to Fig. 1 you will note that 
there is no forward bias to speak of on Ql. 
Also note the total amount of series resist¬ 
ance in the collector circuit including the 
regeneration control. There is 80k in the 
fixed resistor plus another 20 or 30k in the 
regeneration potential. 

Compare the series resistance in the drain 
circuit of Fig. 2. All you will find is the dc 
resistance of the interstage transformer T1 
which measures 100 ohms in the model in 
use here. The current through Ql is really 
limited only by the 38012 bias resistor. The 
reader could vary this bias for optimum 
results if he cares to experiment I don’t 
recall ever seeing any equations for the gain 
of a regenerative detector. However, I do 
recall that when we replaced the resistance- 
coupled audio amplifier in the old two-tube 
blooper with an impedance-coupled (audio 
choke) amplifier, the signals in the ear¬ 
phones got considerably louder. That, in 
essence, is one main reason for the improved 
performance of the circuit in Fig. 2. The 
other main difference is the improved sta¬ 
bility and overload characteristics derived 
from using the FET in place of the bipolar 
detector. 

The push-pull audio amplifier (Fig. 3) was 
built as an outboard unit and not as a part of 


FT.321 
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Fig. 3. Alternate output circuit for more 
gain. 
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the basic receiver (Fig. 2). The intention was 
to use it as a utility amplifier around the 
shack as well as with the basic receiver when 
loud speaker operation was desired. Almost 
all of the parts, including transformers, tran¬ 
sistors and speaker, were taken directly from 
the smashed broadcast receiver. The one 
noteworthy addition is the volume control, 
and that is a W60SA original as far as 1 
know.* It had to be put where it is instead 
of in the usual place (in front of the first 
audio stage) because otherwise it would 
interact with the regeneration control. Not 
only is it smooth and noiseless in operation 
but the combination of the linear potentio¬ 
meter and the 1 uf capacitor produced an 
audio taper effect. 

The transistors in the Japanese portable 
happened to be PNP’s. The Japanese number 
is FT-321 if that means anything to any¬ 
body. Actually you can use any PNP audio 
transistor such as the 2N188A. You can also 
use NPN’s. Just reverse the battery and 
adjust the voltage divider to provide a 
slightly higher bias (if Si’s). 

As an added embellishment, I connected 
my favorite 0-15 ma meter in series with the 
audio amplifier battery lead. It works almost 
like an S-meter, and my son can watch the 
needle go up and down as he tunes in 
stations. This proved to be a mistake. Now 
he won’t give the meter back. 

After I had the basic receiver playing 
through the loud speaker, it occurred to me 
that it would be nice to have some extra gain 
plus a gain control available when listening 
with the headphones. So I kluged up the 
alternate output circuit shown in (Fig. 3). 
The transformer is a red output transformer, 
single ended type, from another defunct 
transistor radio. I think I can guarantee that 
once you have tried it this way you won’t go 
back to using the headphones with the 
barefoot receiver. This being the case you 
might wish to incorporate the push-pull 
audio in the basic receiver. I still prefer the 
outboard arrangement because I envision 
using the amplifier for utility purposes, 
subject of course to the whims of number 
two son. 

.. . W60SA 

*That’s what I thought at the time. Later I 
ran across an almost identical circuit in a 
back issue of 73, (“A Two Meter Trans¬ 
ceiver,” I1SLO, 73, July, 1965, Pg. 8.). 1 
wonder how 11SLO got Q18 to work with 
no dc return for its base? 
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Lawrence Mowry, Jr, WA7EVX 
661 Virginia — Box 352 
Coos Bay, Oregon 


'Multi-Channel FM\ 


Operation 


Over the past few years, hams interested 
in local work on the vhf bands have been 
turning more and more to the use of surplus 
FM equipment. There is one great drawback 
to the use of this equipment Generally it is 
crystal controlled on only one frequency at 
a time. This means that in an area such as 
mine (Seattle-Puget Sound), a person wish¬ 
ing to enjoy ill the available activity would 
have to be continually changing crystals. 

At home, with the base station, this 
would not present too much of a problem. 
You open the equipment, unplug one crystal 
and plug in another. However, it is another 
story if you happen to be driving down the 
freeway at 65 per. The question is, how do 
you change frequency remotely while 
mobiling? 

The answer to the previous question is 
not by any means new. It is, in fact, used by 
some manufacturers of equipment However, 
it is little known and used among the 
amateur fraternity. Many mobileers wish 
that they could add a second channel to 
their equipment At times this is desired to 
the extent that high priced equipment is 
purchased because it contains this feature. 

Many miniature DPDT relays are col¬ 
lecting dust in surplus stores around the 
country. These relays are about the size of a 
standard crystal; hence they are named 
“crystal-can Relays.” The only drawback to 
the use of these relays, and the reason that 
they are gathering dust, is that the coil is 
rated at 28 vdc. This is but a minor thing at 
most. Experience has shown that even 
though they are rated at 28 vdc they will 
operate fine at 12 vdc. At last, for the 
mobileer, the problem is solved (unless of 
course he happens to be one of the few 
driving a car with a 6 volt electrical system). 

If you were to look up these relays in an 


industrial catalog, you would shy away from 
the S18-S20 price tag. These relays, while 
not quite flooding the surplus market, are 
available at $0.35 to $1 each. 

The operation is quite simple for dual 
channel operation in equipment such as a 
Motorola 5v or the like. For commercial 
service, most of this equipment came with a 
socket that accommodates the crystal as well 
as an oven to keep the crystal temperature 
stable. This socket will hold 2 crystals. The 
only thing necessary is to remove all four 
wires from the socket, install the relay 
wiring one side of the relay to one side of 
the socket and the other to the remaining 
contacts. All that is left is to hook up the 
supply to the coil and run a wire to the 
control head. 

It is best to key the relay to ground and 
at the same time install a light to let you 
know w.hich channel you are on currently. 

One other item of importance to the 
conversion is the use of correlated crystals in 
the oscillator. This modification can be 
made without sacrificing on-frequency oper¬ 
ation if this precaution is taken. 



R r 
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Fig. I. Switching two crystals. 
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Fig. 2. Switching four crystals. 


I have seen this done many times, even 
with the crystals ordered over a year apart. 

The dual channel unit is simplicity in 
itself. Closing the switch actuates the mov¬ 
able arm of the relay. These arms are 
connected to the original wires going to the 
crystal socket. 


With the relay inserted, the additional 
inductance and capacitance may necessitate 
a small adjustment of the oscillator padder. 
However, if correlated crystals are in use, the 
adjustment should be the same for both 
channels. 

On the four channel unit, two relays are 
used to switch between crystals, and a third 
to switch between the outputs of the two 
relays. 

Admittedly the system as shown would 
not allow cross channel operation, but this is 
not feasible in a mobile installation. On a 
base unit, this is a different story, though 
this is going a little beyond the intended 
scope of this article. Suffice to say that it 
can be done with little extra effort. 

This is the easy way to do the crystal 
waltz. There are more complicated systems, 
and all I can say for this one is that it works 
with a great degree of reliability. 

One final word in passing; if good vhf 
practices are employed, no problems should 
be encountered. 

Be seeing you on multi-channel operation 
soon. 

.. . WA7EVX/0 
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John J. Schultz, W2EEY/1 

40 Rossie Street 

Mystic. Connecticut 06355 


The Case for the 5/8 X Vertical 


In fixed-station usage and particularly for 
VIII* mobile use, the 5/8 X vertical has various 
advantages over a I /4 A vertical or whip. The 
advantages are discussed and a simplified 
matching system is presented. 

Many amateurs use quarter-wave verticals 
in both fixed-station and mobile use because 
of the low radiation angle and constructional 
advantages that they possess combined with 
a direct match to a coaxial transmission line. 
Not every situation will allow extension of 
the antenna length to approximately twice 
its quarter-wave length, but, if it can be done, 
additional gain can be achieved and matching 
the 5/8 X vertical to a coaxial transmission 



3/4 A 


Fig. 1. Pictorial representations of the radia¬ 
tion pattern of various length vertical anten 
nas over a perfect ground. 


line need not be complicated. In a vhf mobile 
situation, even a construction advantage will 
be achieved since, as is discussed fully later, 
the 5/8 X vertical mounted in the same posi¬ 
tion as the regular automobile radio antenna 
will equal or outperform an awkward to 
mount roof-top quarter-wave whip. 

Why a 5/8 X long antenna should show 
a “gain" over a 1/4 X long antenna while 
both antennas still exhibit omnidirectional 
radiation patterns is a subject that many 
amateurs still find somewhat confusing. So, 
a brief explanation of vertical antenna gain 
might be in order. 

Gain of Vertical Antennas 

The word “gain" itself is often misused 
with respect to antenna systems. It is defined 
as the relative amplitude of the maximum 
radiation from an antenna as compared to 
the maximum radiation from a reference an¬ 
tenna. The key points are that the maximum 
radiation determines the gain figure and the 
figure can vary widely depending upon what 
antenna is used for a reference antenna. 
Whether the maximum radiation takes place 
in a direction or at an angle that is useful in a 
given communications situation is another 
question. It is quite possible that an antenna 
with a higher gain figure will perform poorer 
than an antenna with a lower gain figure. 

A half-wave horizontal dipole is frequently 
quoted as the reference antenna for directive 
antennas, such as beams, quads, etc. How¬ 
ever, it is not the most basic reference anten¬ 
na used and is a particularly awkward one to 
use when speaking of the gain of a vertical 
antenna. The most basic antenna used is a 
so-called isotropic radiator. Such an antenna 
does not exist in reality, but in theory it is an 
antenna in free space which radiates equally 
in all directions (its radiation pattern is a per¬ 
fect sphere which surrounds the antenna). 

If one now looks at the radiation patterns 
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shown in Fig. 1 for various vertical antennas, 
it should be clear why these antennas have 
gain as compared to an isotropic antenna. If 
the same input power is used for the isotropic 
antenna and the vertical antennas, and all the 
antennas radiate all the power fed into them, 
the vertical antennas must radiate more ener¬ 
gy in some directions than the isotropic radia¬ 
tor in order to account for all the power fed 
into the antenna. 



DEGREES FROM HORIZONTAL 

Fig. 2. Graphic representation of the vertical 
radiation pattern from 1/4 and 5/8 X verti¬ 
cals. The dotted lines show the approximate 
effect of ground losses. 

Compared to an isotropic radiator, the 
direction of maximum radiation from a 1/4X 
antenna shows a gain of about 1.6db and 
that from a 5/8 X vertical is about 2.5db. 
Fig. 2 may provide a clearer illustration of 
the maximum radiation from the 1/4 and 
5/8 X verticals. The figure shows relative 
field strength versus the radiation angle mea¬ 
sured from the ground plane surface. The 
1/4 X vertical presents a single, constantly 
decreasing radiation amplitude as the radia¬ 
tion angle increases. The 5/8 X vertical pre¬ 
sents also a constantly decreasing radiation 
amplitude; however, with a relatively greater 
amplitude at the extreme low radiation angles 
and with a secondary peak centered around 
50 °. If the graph included the 3/4 X vertical, 
it would show approximately, the relative 
amplitudes of the low angle radiation and 50° 
radiation from the 5/8 X vertical interchang¬ 
ed. High angle radiation takes place from 
the 3/4 X vertical because the currents in 
various sections of the directly extended an¬ 
tenna do not reinforce each other such as to 
keep the radiation angle low. By means of 
phasing networks, it is entirely possible to 
build a vertical antenna many wavelengths 



Fig. 3. Vertical antenna terminal resistance 

as a function of length. A/D is the ratio of 

antenna length to antenna diameter (d). 

high but with extremely low angle radiation. 
One prime example of such an antenna is a 
commercial uhf-T Vtransmitting antenna built 
by RCA. The horizontal radiation pattern 
from this antenna is omnidirectional, but yet 
it has a 60 db gain because all the radiation is 
concentrated within an extremely narrow 
band around 1 . 

Ground Effect 

The solid lines in Fig. 2 represent the radia¬ 
tion that takes place with a perfect ground 
surface. This condition can be approached 
fairly well on the vhf bands where the anten¬ 
na is placed over a large metal surface, such as 
an automobile body. However, it is rarely 
the case on the high-frequency bands unless 
an extensive ground radial system is used. 
The dotted lines in Fig. 2 represent the loss 
which takes place in extreme low angle radia¬ 
tion over a fair to poor pound surface. 

An interesting point to note is that, al¬ 
though both the 1/4 X and 5/8 X verticals 
suffer considerable low radiation angle losses, 
for the 5/8 X vertical it is not so severe at the 
low angles below 5 °. For DX operation where 
one-hop F layer propagation is used, the 5/8 
X vertical usually shows an apparent gain 
over a 1/4 X vertical that is considerably 
greater than the approximate ldb difference 
theoretically indicated. 
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Matching to the 5/8 X vertical. 

Although the increase in antenna height 
from 1/4 X to 5/8 X, where feasible, probably 
represents one of the least expensive ways to 
gain effective db’s either for long-haul DX or 
extended ground wave coverage on the vhf 
bands, many amateurs are hesitant to try 


this approach because a 5/8 X vertical does 
not directly match a coaxial transmission line. 
However, it is quite simple to match the an¬ 
tenna to a coaxial line for single band opera¬ 
tion without the need for an antenna coupler 
or any expensive components. 

Fig. 3 represents the terminal or base re- 
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THIS CAN BE YOUR'BIG BREAK 

if you're a man who's ever said... 


"Imsick. 

5 $$ 


II 


don't forget, dear, 
we've got a date 

FOR THE MOVIES 
WITH JIM AND 
HELEN TONIGHT 



AW, HONEy, 
I'M BUSHED. 
THAT LOUSy JOB 
OF MINE... 



SAY, JIM AN D HELEN HAVE 
A NICE PLACE HERE. 
WONDER WHERE HE GETS 
THE MONEY? J 



OH,JIM 
IS IN 

ELECTRONICS 

NOW 


YOU SEEM 
MIGHTY HAPPY 
IN ELECTRONICS, 
JIM.LEVEL 
WITH ME-HOW'D 
YOU BREAK IN?. 


EASIER THAN YOU MIGHT 
THINK. WITH CIE 
TRAINING,! LEARNED 
EVERYTHING I NEEDED 
RIGHT AT HOME... 

IN MY SPARE TIME! 



BUT DONT I NEED NOT WITH CIE. 
COLLEGE. ..? I THEY TEACH YOU 

-1- THE EASY WAY. ALSO 

X^o o cAHELP GET YOU A GOOD JOB! 



HOW ABOUT YOU? WANT A 
GREAT JOB IN ELECTRONICS, 
TOO ? GET FULL FACTS IN Cl E 's 
2FREE BOOKS. SEND BOUND-IN 
CARD NOW I 



IF CARD IS MISSING, MAILTHIS COUPON 

m | mmm Cleveland Institute of Electronics 

L* I EZ 1776 E. 17th St., Cleveland, Ohio 44114 

Please send me 2 FREE books describing opportunities in 
Electronics and how to prepare for them. 


(please print) 


Address 


City _ __ State Zip 

□ Veterans & Servicemen: check here for G.l. Bill information 

Accredited Member National Home Study Council ~ T « 
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sistance of a vertical antenna while Fig. 4 
shows the reactive part of the base impedance. 
These graphs may appear somewhat comp¬ 
licated but lead to a very simple matching 
means for a 5/8 X vertical (or for most other 
length verticals as well). The graphs are 
drawn for various A/D ratios. (Antenna length 
divided by antenna element diameter). 

An example should make the use of the 
graphs clear. Suppose that it is desired to 
use a 5/8 X vertical (of about 52” long) on 2 
meters which is constructed of tubing having 
a 4 mm. diameter (which would be the typi¬ 
cal average diameter for a telescoping auto¬ 
mobile whip). This results in an A/D of a- 
bout 200-250. From Fig. 3 it can be seen 
that the resistive portion of the vertical’s im¬ 
pedance is about 60 ohms and could present 
an almost perfect match to a 52-ohm coaxial 
cable. From Fig. 4, the reactance is noted 
as being 180 ohms capacitive. Once this 
reactance is cancelled, therefore, an excellent 
match to the transmission line will result. 

There are several ways by which the cap¬ 
acitive resistance can be cancelled. One of 
the simplest ways is shovyn in Fig. 5. A 
shorted coaxial stub is connected to the base 
of the antenna and its length chosen to pre¬ 
sent an inductive reactance that just cancels 
the antennas capacitive reactance. 



explained in text. 

Determining the length of the stub can be 
done either by cut-and-try or by formula. 
For those who don’t mind wasting a bit of 
coaxial cable, the cut-and-try procedure in¬ 
volves simply making the stub initially 1/4 X 
long at the operating frequency and with an 


swr meter in the transmitter coaxial line at 

the antenna base, cutting back the stub until 

unity swr is achieved. Note that every time the 

stub is cut back, the inner conductor and 

outer shield must be shorted together. The 

starting length of the stub would be, in 

inches, x V. V is the velocity of the 

f (me.) 

coaxial cable used, usually about .66. 

The stub length can be determined by 
formula to a very good degree of accurracv 

39 8 VT 

by the formula: L stub inches = —... 

f (me.) 

V is again the velocity factor and L is an 

angle whose tangent is the value of inductive 

reactance desired divided by the impedance 

of the cable used for the stub. For example, 

for the 2 meter vertical L would be (using a 

52 ohm cable for the stub) tan 3.6S 75 • 

52 


Placing this value in the formula would yield 
32.8 (.66) (75) 

L =-—-= 11 * 4 ” stub length. 

144 

If one desired to use an actual coil instead 
of a stub, the required inductance, in micro¬ 
henries, would be 


Xl _ 180 _ 

6.28 (f me) 6.28 (144) ' lT 
A coil of this value can be formed but un¬ 
less one has the equipment to measure its in¬ 
ductance fairly well, the stub method of 
matching will be found to be far simpler and 
quicker. 


Mobile Application 

The 5/8 X vertical is useful in any situa¬ 
tion where the greatest amount of omni¬ 
directional low angle radiation is desired with¬ 
out resorting to a complicated antenna struc¬ 
ture. However, for mobile applications on 
the vhf bands, the 5/8 X vertical has particular 
appeal. 


It can be mounted on the automobile in 
the same location as the regular automobile 
whip. In fact, it can be constructed from 
any ordinary telescoping automobile antenna 
since its length would be about 52” on 2 
meters. The sections of the automobile whip 
should be soldered together at the telescop¬ 
ing joints to insure good electrical contact. 
Fig. 6 shows a comparison of the radiated 
field from a 1/4 X whip mounted directly in 
the center of the csr roof and that of a 5/8 X 
vertical mounted in the same position as the 
regular automobile radio antenna. The 5/8 
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COWL MOUNTED 
5/8 A VERTICAL 




Fig. 6. Tests by many manufacturers have 
shown that a simple to mount 5/8 X cowl 
antenna will equal or outperform a roof 
mounted 1/4 X antenna. 

X vertical is never worse than the very-awk- 
ward-to-mount 1/4 X vertical and shows us¬ 
able gain over the 1/4 X whip over a fairly 
broad portion of its pattern. 

Other advantages of the 5/8 X vertical are 
that it offers a much closer match to a 52- 
ohm coaxial cable than a 1/4 X vertical and 
its bandwidth is broader. The latter results 
due to the stub matching system since the 
reactance of the antenna and the stub change 
in opposite directions (but at different rates) 
with changes in frequency. At least until the 
rate change becomes excessive, this means 
that the reactance cancel each other and the 
swr will remain very low over almost any 
band when the antenna is designed for the 
band mid-frequency. 

Summary 

The 5/8 X vertical offers one of the simpl¬ 
est ways to extend the performance of a verti¬ 
cal antenna system where low-angle radiation 
is desired. On the high-frequency bands for 
DX purposes, the real gain from such an an¬ 
tenna can far exceed the expected gain since 
it seems not to suffer the severe loss of ex¬ 
treme low angle radiation that occurs with a 
more ground “dependent” 1 /4 X vertical. 

On the vhf bands for mobile situation, it 
offers wide bandwidth performance com¬ 
bined with a simple, and inconspicuous in¬ 
stallation. 

. . .W2EEY/1 


500-Watt 

5-Bander 



You can’t buy a more potent package than the 
new NRCI NCX-500 transceiver. This versatile 
5-bander is packed with the performance extras 
that give you the sharpest signal on the band, 
plus an enviable collection of QSL’s. Check it out! 


• 500-Watt PEP input on SSB, grid-block keying 
on CW and compatible AM operation. 

• Receive vernier, with tuning range greater 
than ± 3kHz. 

• Rugged heavy-duty 6LQ6's. 

• Crystal-controlled pre mixing with single VFO 
for effective frequency stability, plus identical 
calibration rate on all bands. 

• Crystal lattice filter for high sideband suppres¬ 
sion on transmit, and rejection of adjacent- 
channel QRM on receive . . . plus solid-state 
balanced modulator for "set-and-forget” carrier 
suppression. 

• Universal mobile mount included. 


AC-500 power supply available. Great things are 
happening at NRCI. 

AMATEUR NET PRICE: $425.00 


For complete details and specifications, write: 

NATION AL RADIO COMPANY, INC. 

ll/UDf*! 37 Washington St.. Melrose. Mass. 02176 

Telephone: (617) 662 7700 TWX: 617-665-5032 


International Marketing through: 

Ad. Auriema, Inc. 85 Broad Street. New York, New York 


© 1969, National Radio Company, Inc. 
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The Genesis of 


BUI Hood, W1USM 
229 Quincy Shore Drive 
Quincy, Maryland 02171 


Radio Reception 


Recently, in one of the larger electronics 
stores, my eye was caught by the advertising 
blurb on the box containing a crystal 
receiver kit, “using the same circuits used by 
Marconi. ...” It struck me as being a rather 
bold sucker attraction, since the crystal 
detector didn’t really get going for at least a 
couple of decades after Marconi’s history- 
making transmission. 

Strange though it may seem, Marconi was 
by no means the first experimenter in 
wireless communications, though he was the 
first to use radio waves over a great distance. 
Morse, for instance, had a system for sending 
telegraph signals across a stream or canal 
without using wires. Morse used several 
hundred feet of wire running along each side 
of the stream which ended in a metal plate 
submerged in the water. Electric impulses 
were carried through the water from the 
system on one side to the other. It had its 
disadvantages. In order to get any kind of 
efficiency from the system, the two plates 
on one side of the-stream had to be further 
apart than the distance between systems. As 
a result, more wire was used to do it that way 
than if the stream had been spanned. 

In England they had an even clumsier 
set-up. A complete loop was set up on each 
side of the stream, parallel to one another. 
The current in one loop, coming through an 
interruptor, would magnetically induce 
currents in the companion loop and make a 
sound in an earphone. This procedure again 
used more wire than necessary to span the 
stream, and so was impractical. 

Edison had a patent granted on a system 
in which electrostatic charges in a large 
tower would induce similar charges in a 
similar tower on a ship at sea. This was fine 
for very short distance transmission, but as 


the distance increased, it quickly became 
useless. It did, however, give Edison one 
advantage. He had patent rights on the 
aerial, and Marconi paid a pretty price for it. 

Hertz’s discovery of “radio” waves had 
no real kind of detection device. He simply 
discharged a Leyden jar through a metal 
ring. A ring of similar size would produce a 
spark. This also was not effective over long 
distances. 

In the early 1890’s, a scientist by the 
name of Branly noticed that a distant spark 
would affect metal filings. Loosely packed 
filings normally showed a fairly high 
resistance, but whenever an electric spark 
was produced in the same area, the filings 
would stick together and the resistance 
would be momentarily reduced. Lightning 
and other discharges could be detected by a 
click in a pair of headphones connected to 
the “coherer” through a secondary battery. 
In 1894 Oliver Lodge conceived the idea of 
using a coherer to detect the mysterious 
waves noted by Hertz, Lodge, however, was 



Fig.l, Morse's system of wireless communi¬ 
cation using a river as the conductor. Arrows 
show the hoped-for path of the current. 
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not working in communication. He was 
experimenting in the field of electro- 
ihagnetism, so he never patented his idea. 
About that time, Marconi entered the 
picture. 

By applying Lodge’s idea, and adding an 
antenna and ground circuit, Marconi was 
able to transmit for several miles. Marconi’s 
first receiver used a coherer for a detector, 
coupled to a tuning system invented by 
Lodge. His first attempts were so successful 
that he had little trouble getting the backing 
necessary to form the British Marconi 
Wireless Telegraph Co. Before long, however, 
he abandoned the coherer for a system of his 
own invention (with considerable help from 
Lodge and Fleming, two top physicists of 
that day). This consisted basically of a 
transformer, the primary winding of which 
was in the antenna-ground circuit. The 
secondary was connected directly to the 
earphone. Perhaps the most interesting part 
of this was the core of the transformer, 
which was an endless iron belt. This belt was 
kept moving through the transformer. A pair 
of large permament magnets kept the core 
continually magnetized in one direction. 
This might possibly have caused some sort of 
a rectifying action, since currents in a 
direction favoring the magnetic flux of the 



transmitting loop induced currents in re¬ 
ceiving loop. 

core could transfer more easily than the 
other half cycle. But spark transmitters were 
rough enough so that I doubt if it were 
really necessary to rectify the signals at all. 

Some two decades prior to this, Edison 
had been experimenting with various types 
of incandescent lamps and stumbled across 
thermionic emission. He failed to see its 
significance, however, and just jotted the 
discovery down in his notebook, and then 


forgot it. Years after, Ambrose Fleming was 
to apply this effect and patent the vacuum 
diode, or, as he called it, the Fleming valve. 
Fleming was, at the time, working for 
Marconi, but Edison had an ace up his 
sleeve, since he owned patent rights on the 
Aerial, an important part of Marconi’s 
system. 



Fig.3. A possible arrangement of Marconi's 
coherer receiver. Signals selected by the 
tuner passed through the series capacitor 
into the coherer, where they momentarily 
decreased the resistance causing a click in 
the earphone. 

Before Fleming’s valve made the scene, 
however, another type of rectifier saw 
considerable use. This consisted of a 
platinum wire touching the surface in a dish 
of acid. If current tried to flow in the wrong 
direction, a bubble would appear beneath 
the wire and prevent conduction. This was 
called the “electrolytic rectifier.” The 
scientist who invented this, Fessenden, came 
up with another idea which the reader will 



Fig.4. Marconi's magnetic detector. A soft 
iron magnetized belt was kept moving through 
the transformer. 


be surprised to see hanging around this early 
in the game. 

The idea was called the “hetrodyne,” 
composed from two Greek words meaning 
“other, and “power.” His idea was to use 
two high frequency signals which were 
inaudible but capable of traveling long 
distances. For instance, a 100 khz. signal 
could not be heard, but if, at the receiving 
end, a 101 khz. signal were injected at the 
same time, the combination would make a 
tone of 1 khz. He also planned to super¬ 
impose audible signals onto a carrier signal, 
the beginning of amplitude modulation, but 
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the transmitters of that day were not good 
enough to make his idea practical. 

Marconi’s company owned all rights on 
Fleming’s valve and flatly refused to license 
it to any American companies. It was 
superior enough to render his competition 
ineffectual. In order to keep from going 
under, a competitive device had to be 
discovered. The answer came in the form of 
galena, carborundum, and other crystals 
which displayed rectifying qualities. The 
solid-state field was doomed to lie dormant 
for a long time, however, thanks to a man 
named DeForest. DeForest had been 
experimenting with Fleming’s valve, trying 
to make it more efficient. He first wrapped 
the outside in foil, hoping to ionize the 
residual gasses inside and therefore cause it 
to conduct more efficiently. It didn’t work 
too well at first, so DeForest put the foil 
inside the valve. The results were en¬ 
couraging. He then made the foil into a 
perforated plate between the filament and 
anode. Finally he tried a fine wire grid. He 
had done it! The triode was born, and so was 
electronics. 

The first triodes were so large they were 
called “bottles,” and glowed so brightly they 
lit up the whole shack. At first they were 
kept highly secret. DeForest had his first 
model sealed up in a box with the leads 
sticking out. When he got it working, he let 
his assistant listen. “My God, doc, hear those 
signals!” he cried, “What in H . . . have you 
got in that box?” DeForest called his new 
device the Audion. He was able with little 
trouble, to sell his invention to the U. S. 
Navy, until some wise-guy technicians tried 



Fig.5. Basic circuit of the rectifier detector, 
and the audion grid-leak detector "My God, 
hear those signals . . . ." 

to improve the results by running the 
filaments at a higher voltage and blew them 
out. The chief clerk, refusing to believe that 
Navy personnel could do any wrong, passed 
the order, “No more audions; use your old 
detectors.” DeFyrest wasn’t worried. He was 


going full speed on an invention that would 
revolutionize communications. After 
discovering the amplifying properties of the 
audion, he had collected nearly two million 
dollars from the telephone people (Western 
Electric) who desperately needed an 
amplifying device. 

Meanwhile, DeForest had discovered how 
to make his audion oscillate and then how to 
modulate it. He was making daily music and 
news broadcasts over a decade before some 
hams licensed KDKA. 

Sometime between 1910 and 1920, E. H. 
Armstrong began experimenting with 
DeForest’s audion. He tried to make the 
tube amplify its own output. Feeding the 
signal back to the grid circuit through an 
additional winding connected to the plate, 
he discovered that the output level certainly 
did increase. Not only that, but if the signal 
was fed back in sufficient quantity, the 
circuit would oscillate. His hook-up was so 
similar to DeForest’s oscillator circuit that a 
court case erupted and DeForest was 
awarded the patent. However, Armstrong 
had no patent trouble after that. His 
progress sent him in leaps and bounds far 
ahead of his competition. 

His receiver was called the “regenerative 
detector,” and was developed just before 
WW I. After the war, it was eagerly bought 
by the public. About the same time, the 
crystal detector became available to the 
public. Armstrong’s regeneration however, 
was far ahead of the “Crystal sets” and 
regenerative receivers were so popular that 
their oscillations began to cause serious 
interference. Something had to be done. The 
problem was solved by adding a stage of 
tuner rf amplification which, in addition to 
increasing the sensitivity, isolated the 
oscillating circuit from the antenna. 
Browning-Drake put out a popular model 
around 1924-25. 

To compete with Armstrong, Hazeltine 
came out with the “neutrodyne” circuit in 
the late 20’s and early 30’s. This consisted of 
a straight grid-leak detector preceded by 
several neutralized TRF stages. You can still 
find an occasional sample of these monsters 
in various attics and cellars. They are easily 
recognized by their many ganged variable 
capacitors. Hazeltine had another feature 
which, following the development of an even 
better receiver, was to help keep them in the 
communications picture. This was a 
technique of rectifying the signal and 
feeding it back as a negative voltage to the 
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grids of the amplifier stages. The result was 
that a more nearly constant output level was 
realized over a wide range of input levels. 
The technique was called “automatic volume 
control,” or AVC. A more sophisticated 
version of the name is automatic gain 
control, AGC. 



Fig.6. Armstrong added a feed-back winding 
to DeForest's audion detector introducing 
regeneration. 

Another accomplishment of Armstrong’s 
was the “super regenerative receiver.” This 
circuit, designed for vhf work, was actually a 
regenerative detector which was switched in 
and out of oscillation at an ultrasonic rate. 
This allowed hitherto unheard of amplifi¬ 
cation, a quality badly needed in the vhf 
range. 

During WW I there was developed a 
revolutionary circuit which, upon its 
reaching public hands, was to render all the 
previous circuits obsolete. 1 can remember 
seeing an ancient issue of QST in which the 
ARRL vehemently denounced the new 
“superhetrodyne” receivers because of a 
rather disturbing characteristic. The circuit 
used Fessenden’s old hetrodyne technique 
with a new twist.The oncoming signal would 



Fig.7. The Super-regenerative Detector (now 
outlawed because of radiation). 

be mixed with an internal signal to produce 
a new signal, still at radio frequencies, which 


LET US DO YOUR QSLing 

We supply the QSLs - make out your QSLs 
- deliver your QSLs - all for the amazing 
price of 8«f each. 

This is how it works: On request we will 
send you free, a copy of our special log 
form, in duplicate. When you complete 
the first page of log you mark stations you 
wish to QSL to, send us copy of log, two 
copies of your QSL, and an order, paid in 
advance, for a minimum of 200 QSLs for 
$16.00 or the bargain rate of 1000 QSLs 
for $75.00. We print QSLs similar to 
yours, one side, two colors, and hold them 
for you. We transfer data, in your hand¬ 
writing, from completed pages of your log 
to your QSLs, and mail to destination 
(any place in world), and send you addi¬ 
tional log sheets. 

WORLD QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 

PS: If you insist on the old fashioned way 
of supplying and filling out your own 
QSLs we will forward them for you to 
any place in the world for each. 


would be amplified through several tuned 
stages before being detected. This new 
frequency, called the intermediate fre¬ 
quency, was quite low, around 175 khz., so 
the tuned IF stages achieved a far better 
selectivity than ever before. The super¬ 
hetrodyne was far superior to any other 
receiver circuits except for one thing. There 
were two possible incoming signals which 
could produce the same intermediate fre¬ 
quency. Therefore it would be possible for 
amateur stations to be picked up by this 
circuit when it was tuned to another fre¬ 
quency, and it would not be the fault of the 
amateur station - hence the ARRL’s 
objection. The superhet was accepted 
anyway, and, except for owning the patent 
for AGC, Hazeltine would have been out of 
business. 

Armstrong’s line was done for, too, 
except for experimenter kits and circuits in 
the Boy Scout Merit Badge Book. Armstrong 
wasn’t so bad off, however, for he had just 
come up with another new technique. He 
called it “frequency modulation,” and it 
goes on and on and on. . . . 

. . , W1USM 


AUGUST, 1969 


25 







An Introduction 


Mark Fritz, WA1FHJ/2 
c/o Hotel Bossert 
98 Montague Street 
Brooklyn, N.Y. 11201 


to Integrated 
Circuits 


There are already two main types of inte¬ 
grated circuits. These are digital and the type 
that will be discussed here, linear. Digital 
ICs are used mainly in computer technology 
using their switching characteristics. Other 
circuits such as amplifiers, oscillators, etc., 
require more than the on-off of digital ICs 
and are thus more complex. 

IC Construction 

There are two types of IC’s, monolithic 
and hybrid. Monolithic circuits are made on 
one slice of semiconductor whereas hybrid 
circuits are small “thin film” circuits wired 
together on the substrate material. 

Monolithic IC’s are made in a similar way 
to the diffusion process in transistors. (See 
“Basic Theory and Applications of Transis¬ 
tors” by same author.) In IC’s this process is 
called silicon planar technology. Just as in a 
transistor, the IC'begins as a small wafer of 
silicon (either N or P type). Impurities are 
added to either make the material N or P. 
When the process is completed, an insulatory 
oxide is palted over it. This coating is brok¬ 
en in at certain locations to permit the fas¬ 
tening of metallic leads to the different areas. 
When this process is completed, a simple NPN 
transistor is formed. (See Fig. 1) 

This process may be carried out again in¬ 
side the previously formed area so that two 

0" N 

p 


Fig. 1. Single NPN transistor formed on p 
material. 


single transistors may be formed. (See Fig. 2) 
When an internal resistor is required in the 
circuit, pieces of resistance wire are imbedded 
in a P-type region. The total resistance is 
RT = Rs x 1/W, where Rg is the pre-deter- 
mined sheet resistance and W is the width of 
the material. Therefore, the more narrow 
the actual resistor, the larger the resistance. 

A thin film resistor is formed by deposit¬ 
ing some resistive material such as nitrided 
tantalum, nichrome, or tin oxide over the 
SC> 2 , covering the P-type substrate. The re¬ 
sistance may be found by R^B = 1/dW. 

When a high value resistor is needed and 
the length is not available, a zig-zag pattern 
may be used. 
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Fig. 2. Double IC transistors formed on one 
slice of p material. 

Capacitors may also be formed on IC’s. 
By using the oxide as a dielectric and N-type 
material as the other lead, an IC capacitor is 
formed in the same manner as its big brother. 
The value of the capacitor is found by C = 
A x E/d, where A is the area, E is the dielec¬ 
tric constant and d is the thickness of the 
oxide. This capacitor has the disadvantage 
of having a small capacity and a variance in 
values with a change in the collector to base 
voltage. 

Inductors in IC’s are usually connected ex- 
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temally for the values which may be minia¬ 
turized are very small. 

Comparisons of IC and “Normal” Com¬ 
ponents 

Values of IC resistors are very critical when 
they are made. Unlike the normal resistor 
which depends upon the resistivity of the car¬ 
bon material contained, the IC resistor’s value 
is determined solely by its geometrical form. 
The resistors values vary greatly with a change 
in temperature and so they are designed to 
operate by ratio rather than by exact value. 

The major difference between regular tran¬ 
sistors and IC transistors is that IC transistors 
have less capacitance. 

One of the main advantages of IC tran¬ 
sistors is that since they are fabricated from 
the same material under the same conditions, 
they are very closely matched in their charac¬ 
teristics. When there is a change in tempera¬ 
ture, it affects all transistors equally because 
of their proximity. 

Basic IC Circuits in General 

One of the best uses of the IC is in a bal¬ 
anced differential amplifier. This amplifier 
requires few resistors and capacitors and has 
excellent isolation of output to input thus 
reducing feedback. 

An operational amplifier is a very high gain 
amplifier which uses its feedback for control. 
This amplifier may be used in many ways 
and is the most versatile circuit of the IC’s. 
Arrays 

Arrays of diodes and transistors in IC’s 
have the advantage of all being constructed 
from the same material and thus all being 
closely matched. This is useful when a care¬ 
ful balance must be made in circuits such as 
bridge rectifier and balanced modulators. The 
diodes are formed by shorting out the appro¬ 
priate leads from the IC transistors. (See Fig. 
3.) 


B 

Fig. 3. Simple monolithic IC and its equiva¬ 
lent circuit. 
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eliminated, it will build up and eventually 
cause a high voltage to flow through the IC. 
This affect must be compensated for by the 
use of a voltage shifting circuit which will 
make the input and the output algebraic sum 
equal to zero. 

Packaging Techniques 

There are three main types of packaging 
now used in the manufacture of IC’s. These 
are the traditional TO-5 transistor metal can, 
the ceramic flat pack, and the dual-in-line 
package. The TO-5 package may have 8, 10, 
or 12 leads. The flat packs and the dual-in- 
line usually have 14. Although the ceramic 
packaging is the most efficient (having the 
best electrical and heat characteristics), it is 
most expensive to produce. The most prac¬ 
tical and widely used package is the plastic- 
molded. Although it doesn’t have the best 
heat characteristics, it is the cheapest, easiest 
and most versatile of the many packages 
available for IC’s. (See Figs. 4 & 5.) 



Fig. 4. TO-5 case and off-set bending of 
leads. 


Mounting Procedures 

There are several methods of mounting 
IC’s. Like all semi-conductor devices, IC’s are 
heat sensitive at their leads. The TO-5 cases 
may either be mounted in commercially man¬ 
ufactured sockets (similar to transistor sock¬ 
ets) or directly soldered to the circuit board. 
The socket is particularly useful when an ex¬ 
perimental circuit is set up and many IC’s 
have to be substituted into the circuit. 

As previously mentioned, the TO-5 case 
may be mounted directly to the board. 
There are several ways of doing this; one way 
is to simply drill holes in the board in the 
same pattern as the base and bringing the 
leads to the appropriate places in the circuit. 


DC Power Supply 

The supply voltage to IC’s, as in transis¬ 
tors, is around 15 to 35 volts dc. If the pol¬ 
arity is reversed, again as in transistors, ex¬ 
cessive current will flow and destroy the 
junctions. Stray inductance may be elimin¬ 
ated through the use of feed-thru capacitors 
properly grounded. If this inductance is not 



Fig. 5. Dual in-line and off-setting of leads. 
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[f the circuit is crowded around the IC, the 
aff-set method may be used. This is a method 
in which every other lead of the IC is bent 
downward so that the leads may be evenly 
distributed around and outward. (See Fig. 4.) 

The flat packs and the dual-in-line are 
mounted in a similar way in that they may 
be mounted directly or off-set. (See Fig. 5.) 



General Integrated Circuits 

The balanced differential amplifier is the 
basis for most linear IC’s. As shown in Fig. 
6 A, the circuit basically consists of two inte¬ 
grated circuit transistors which operate in a 
similar way to a circuit with two NPN trans¬ 
istors. 



Fig. 6A. Balanced differential amplifier. 

General Purpose IC’s 

For a start of basic integrated circuits, let 
us begin with the commonly used dc amplifi¬ 
er, as the RCA CA 3000. This circuit is basic¬ 
ally a single-stage differential amplifier (Q 2 , 
Q 4 ) with input emitter-followers (Qj, Q 5 ) 
and a constant current sink (Q 3 ). The char¬ 





Fig. 7. CA 3000 dc amplifier. 


Vcc* 



Fig. 8. CA 3000 with a single voltage supply. 

acteristics of this amp. include a push-pull 
input and output. (See Fig. 7.) 

This circuit is provided with an external 
means of changing the emitter resistor of Q 3 
by shorting out terminals 3-4-5 to suit the 
user. 

Characteristics of the CA 3000 vary from 
V cc = -4, -V ee = -3 with a 16.6 db gain to 
V cc = 5, -V ee = -6 with a 32.4 db gain. 

The CA 3000 may be used in many appli¬ 
cations useful to the amateur such as a crys¬ 
tal oscillator, modulator or a mixer. 

The CA 3000 may be used as a crystal con¬ 
trolled oscillator up to 1 mhz in its standard 
form. Using variable feed-back cleans up the 
signal by smoothing it out. (See Fig. 9.) 



Fig. 9. CA 3000 crystal oscillator with 
variable feedback. 

The CA 3000 may be used as a modulated 
oscillator by feeding a 1 khz signal into ter¬ 
minal 2 and using a high pass filter at the 
output. (See Fig. 10.) The CA 3000 is used 
in a similar way by feeding the signal in 1 or 
6 and 2 or 5. 



Fig. 10. CA 3000 modulated oscillator. 
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From this point on, for simplicity’s sake, 
IC’s will be treated like black boxes whose 
circuits are too complex to explain within 
the scope of this article. When designing is 
being done, only the function and the para¬ 
meters are necessary. 



Fig. 11. CA 3007 used in a 30 mw. audio 
amplifier. 


The CA 3007 is a basic IC audio driver. 
Fig. 11 shows a simple, practical, single sup¬ 
ply audio amplifier. The CA 3007 has the 
capability of 24 db gain with a power dissi¬ 
pation of 20 mw. 

Even wide band amplifiers have been re¬ 
placed by IC’s. Such an IC is the CA 3001 
shown in Fig. 12. This circuit may be used 
as a video modulator with typical character¬ 
istics of up to 106 mw dissipation with 17.8 
db with 6V and 2.8V power supplies. This 
circuit may easily be taken advantage of for 
use in the ATV station where amateurs have 
stayed away from video circuits because of 
their complexities. There are several other 
video IC available for similar purposes. 

The IC which should have the most appeal 
to the amateur are the rf amplifiers which are 
the CA 3004, CA 3005, CA 3006 and the 
CA 3028A. These circuits are designed to 
operate in the range of dc to 120 mhz. A 
few of the many uses of this IC are amplifi- 


Vcc* 



Fig. 12. Circuit connections of a CA 3001 
for a single supply. 


cation, mixing and frequency generation. 
These four IC’s may be used with external 
circuits to obtain many other circuits. 

One typical use of the CA 3005 or CA 
3006 is in a double sideband suppressed car¬ 
rier modulator circuit. (See Fig. 13.) This 
circuit should have great appeal for amateurs 
for it may be used as the backbone of a DSB 
system. For more specific applications and 
data consult the RCA IC handbook. 



Fig. 13. Double sideband, suppressed carrier 
modulator using the CA 3005 or CA 3006. 

Conclusion 

As shown, the use of IC’s today is almost 
limitless for both the “amateur” and the pro¬ 
fessional. For the professional, the advantag¬ 
es are numerous. IC’s are useful where space 
is valuable and there is not room for conven¬ 
tional circuits. Also, since most of the circuit 
is built in, a great amount of time is saved in 
construction. For servicing, the IC cannot 
be beat. Although if one part bums out, the 
whole circuit goes, the defective IC is fairly 
easy to locate and replace. 

IC’s also have many advantages for the 
amateur. For those who fear transistor cir¬ 
cuits because of their complexity, the IC 
greatly simplifies construction by combining 
the circuits. For those who are perpetual 
experimenters, the IC’s are ideal for they per¬ 
mit complete changing of circuits and are 
available very cheaply in experimental pack¬ 
ages from surplus houses. Design with IC’s 
is fairly simple for only the power supply and 
the input and output parameters must be 
considered. 

.. .WA1FHJ/2 


Circuit Diagrams taken from "RCA linear 
integrated circuits" c 1967. 
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RTTY Tone 


Donald L. Steinback, W7FLC 
Research Engineer, Sr. 
Lockheed Missiles & Space Co. 
1531 McKinnon Court 
San Jose, California 95130 


Generator 


The RTTY Tone Generator is a unique 
piece of RTTY test equipment. It is capable 
of simulating a variety of Teletype operating 
and QRM modes, since it can deliver all 
possible combinations of the 2125 Hz mark 
and 2975 Hz space audio tones. When not 
serving in the test equipment capacity, it 
functions as a conventional AFSK oscillator. 

It may be keyed externally by a contact 
closure such as from a machine keyboard, or 
by a 3.5 volt peak-to-peak square wave 
signal. An internal keying generator provides 
a zero-bias 22 Hz keying signal. The internal 
keying signal allows the unit to be used for 
such things as adjusting TU polar relays and 
is also a great convenience when chasing 
signals thru the local system with an oscillo¬ 
scope. 

The unit is designed around transistors 
and low-cost integrated circuits. It requires 
12 vdc (± 10%) at about 450 mA and 
delivers a maximum audio output in excess 
of minus 10 dbm into 600 ohms. Front- 
panel controls adjust the mark/space ampli¬ 
tude ratio and the output level, and select 
the desired operating mode. 

System operation 

Fig. 1 is a block diagram of the RTTY 
Tone Generator. The mark and space oscilla¬ 
tor outputs are fed thru separate level 
controls to independent gated amplifiers. 
The gated amplifiers stop or amplify their 



respective signal inputs depending on the 
information they receive from the keying 
logic and keying selector circuits. The audio 
signals from the two gated amplifiers are 
combined at the output level adjustment 
potentiometer. The signal from the potentio¬ 
meter wiper is connected to the mark/space 
output jack, J3. The particular combination 
of the mark and space audio tones present at 
the output jack depends on the settings of 
S3 and S4. The following possibilities exist: 

a) Mark signal off, space signal off. 

b) Mark signal on, space signal on. 

c) Mark signal on, space signal off. 

d) Mark signal off, space signal on. 

e) Mark signal keyed on and off, space 
signal off. 

f) Mark signal keyed on and off, space 
signal on. 

g) Mark signal keyed on and off, space 
signal on. 

h) Mark signal on, space signal keyed on and 
off. 

i) Mark signal keyed on and off, space 
signal keyed on and off - mark signal 
present when space signal is absent and 
vice versa. 



*2 VDC INPUT 

-M —I 


POWER 

OIST 

CR1.CR2 


12 VDC 
92 VOC REG 
3 6 VDC BEG 
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space signal present and absent simulta¬ 
neously. 

The lamps (DS1 and DS2) indicate the 
state of the two gated amplifiers. They are 
extinguished when the amplifiers are in the 
‘stop’ mode, and illuminated when the am- 


keying logic input to either the internal 
keying generator or the external keying 
input jack. The power distribution circuits 
provide minus 12 vdc, minus 3.6 vdc regu¬ 
lated, and minus 8.2 vdc regulated to the 
various circuits. 
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NEWEST DELUXE ADDITION TO 
THE SWAN LINE 


A COMPLETE AMATEUR 
SSB-CW STATION IN ONE 
PORTABLE PACKAGE 


SWAN 500 C 



SSB-CW-AM TRANSCEIVER 
5 BAND 520 WATTS 
HOME STATION-MOBILE-PORTABLE 
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WE SH I ° PREPAID IF CASH ACCOMPANIES ORDER AND OFFER FREE OUR SWB-2 BRIDGE 
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SINCE 1933 PHONE 408 294-0464 FAST SERVICE 

QUEMENT 

1000 SO. BASCOM AVE. SAN JOSE, CALIFORNIA 95128 

CALIFORNIA RESIDENTS INCLUDE 5 “1 SALES TAX 




Oscillator component board. Mark (2125 
khz) on left. 


Circuit description 

The majority of the circuitry is assembled 
on three 3” x 4” homemade component 
boards. The mark and space oscillators are 
contained on one of the boards (CB1), the 
gated amplifiers and lamp drivers on another 
(CB2), and the power distribution and 
keying circuits on the third (CB3). The 
complete RTTY Tone Generator is shown 
schematically in Fig. 2. 

The mark and space oscillators are con¬ 
ventional LC oscillators designed so that 
their operating frequencies are essentially 


independent of transistor case temperature. 
The two inductors (LI and L2) are the usual 
88 mH loading coils. Capacitors Cl thru C6 
are mylar dielectric units having a ± 10% 
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Fig.3. Mark and space outputs as functions 
of S3 and S4, 
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capacitance tolerance. Do not use ceramic 
capacitors in any of the frequency deter¬ 
mining networks — ceramics are both tem¬ 
perature and voltage sensitive. Turns are 
removed from LI and L2 to adjust the 
oscillator frequencies to 2125 Hz and 2975 
Hz respectively. This will be discussed later 
in the final adjustments. The capacitor 
values specified should resonate with any of 
the available “88 mH” inductors. 

The mark and space gated amplifier and 
lamp driver channels are identical. The mark 
signal from R9 is fed to one input of a 
two-input NAND gate. IC1 is a dual two- 
input NAND gate. Potentiometer R1 1 biases 
this input (pin 5 of IC1) so that the gate can 
operate as a linear amplifier. The amplified 
mark signal appears at pin 6 of the gate as 
long as pin 3 is at or near minus 3.6 vdc. 
When pin 3 of the gate is at or near ground, 
pin 6 of the gate is esentially connected to 
pin 4 of the gate and the mark signal output 
at pin 6 disappears. The two-input logic gate 
thus provides a convenient means for 
switching (or gating) and amplifying the 
mark signal. The space channel functions in 
exactly the same manner, utilizing the two- 
input gate associated with pins 1, 2, and 7 of 
IC1. 

When terminal 6 of CB2 is at or near 
ground potential, the mark signal output 
from IC1 is absent. Pin 3 of IC3 will also be 
at or near ground potential and the output 
of IC3 (pin 5) will be at or near minus 3.6 
Vdc. This voltage drives Q3 into conduction, 
extinguishing DS1. The whole procedure is 
reversed when terminal 6 of CB2 is at or 
near minus 3.6 Vdc; the mark signal from 
IC1 may be present (depending on the 
setting of R9), the output of IC3 will be at 
or near ground potential, Q3 will not con¬ 
duct, and DS1 will illuminate. The space 
lamp driver channel (IC4, Q4, and DS2) 
functions in exactly the same manner, re¬ 
sponding to keying signals at terminal 5 of 
CB2. IC3 and IC4 are buffer amplifiers. 
Their sole function is to isolate the lamp 
driver circuits from the keying signals and 
assure complete switching of Q3 and Q4. 

IC2 conditions the keying signal applied 
to terminal 14 of CB3. When the keying 
signal is at or near ground potential, terminal 
17 of CB3 is at or near minus 3.6 vdc and 
terminal 16 is at or near ground potential. 
Conversely, when the keying input at ter¬ 
minal 14 is at or near minus 3.6 vdc (or open 
circuited), terminal 17 is at or near ground 
potential and terminal 16 is at or near minus 
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3.6 vdc. 1(2 is a dual two-input gate 
operating as two inverters. Only one inverter 
is required to form the complementary 
outputs at terminals 16 and 17, but two are 
used to provide complete standardization of 
the keying signal. 

One of the keying outputs is connected 
to terminal 15 and brought out to the front 
panel for use as an oscilloscope synchro¬ 
nizing signal. The keying mode switches (S3 
and S4) select either of the two keying 
outputs, minus 3.6 vdc, or ground, and route 
the selected levels to the keying inputs of 
CB2. Fig. 3 shows the presence or absence of 
the mark and space outputs with all possible 
keying/S3 and S4 combinations. 

A third dual two-input gate (IC5) is 
connected as an astable multivibrator that 
forms the time-base for the internal keying 
signal. One of the primary requirements of 
the internal keying signal is that both halves 
of the cycle be of exactly the same time 
duration. If both sections of the gate were 
identical, if Cl 1 and Cl2 were identical, if 
R18 and R19 were identical, and if the 
multivibrator were not connected to an 
external load, its output would be time- 
symmetrical and therefore suitable as the 
zero-bias internal keying signal. None of 
these “if” conditions are readily met in 
practice. There is, however, a simple solution 
to the problem, as we shall see. 

IC6 is a JK flip-flop. Connected as shown, 
its output (pin 7 in this case) changes state 
each time the input (pin 2) switches from 0 
to minus 3.6 vdc. When the input switches 
back to 0 from minus 3.6 vdc, the flip-flop 
does not change state. Bear in mind that 0 
and minus 3.6 vdc are only nominal values 
and that the flip-flop senses only HI (posi- 



Amplifier and lamp driver component board. 
The four large capacitors could be replaced 
with disc ceramics. 


tive) to LO (less positive) transitions of the 
input signal. In each complete cycle of the 
multivibrator output, there is only one HI to 
LO transition. When the multivibrator out¬ 
put is connected to the flip-flop input, the 
flip-flop output changes state once for every 
complete cycle of the multivibrator output. 
The time duration of each half cycle of the 
flip-flop output is equal to the time duration 
of one complete cycle of the multivibrator 
output. If the flip-flop output is used as the 
internal keying signal, then the internal 
keying signal is time-symmetrical regardless 
of how unsymmetrical the multivibrator 
output is. This is illustrated graphically in 
Fig. 4. The multivibrator must operate at 44 
Hz to provide 22 Hz at the flip-flop output. 


0 - 

MULTIVIBRATOR 

OUTPUT 

-3 6 - 



I 


FLIP-FLOP 





OUTPUT 




1 

-3.6 — 


--ONE CYCLE--! 



Fig.4. Output of flip-flop. 

The internal 22 Hz zero-bias keying signal 
from the output of IC6 is connected to 
switch S2. S2 selects either the internal or 
external keying signal and applies it to the 
keying logic input. Referring to Fig. 3, the 
internal keying signal has the same effect as 
alternately opening and grounding the 
keying input. When the internal keying 
signal is at or near zero volts, the “keying 
input grounded” columns apply. When the 
internal keying signal is at or near minus 3.6 
vdc, the “keying input open” columns 
apply. 

The minus 8.2 vdc and minus 3.6 vdc 
sources are derived from the 12 vdc ± 10% 
input by conventional shunt zener diode 
regulators. Use the resistor and zener diode 
values and tolerances specified in the parts 
list. 

Integrated circuit data 

The integrated circuits I used are manu¬ 
factured by Fairchild Semiconductor, 313 
Fairchild Drive, Mountain View, California 
94040, and are available through their 
distributors. At the time of this writing, the 
U8A991428 Medium Power Dual Two Input 
Gate (IC1, IC2, and ICS) costs 80c, the 
U8A990028 Medium Power Buffer (IC3 and 
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Power distribution board. 


IC4) costs 80c, and the U8A992328 Medium 
Power JK Flip-Flop (IC6) costs $1.50. All 
prices are for quantities of 1 to 99. 

These particular IC’s are in an epoxy 
package about the size of a JEDEC TO-5 
transistor case. Eight leads spaced on a 
0 .200” diameter circle protrude from the 
bottom of the package. There is a flat spot 
on the outer circumference of the 
unit — this flat spot is adjacent to pin 8. The 
remaining pins are numbered counter¬ 
clockwise looking at the top of the package. 
The ICs are designed for a 3.6 vdc ± 10% 
supply (pin 8 positive, pin 4 negative). The 
manufacturer lists their operating tempera¬ 
ture range as 15 to 55 degrees C. 

Component boards 

Each of the three comDonent boards is 
made from a 3” x 4” x 3/32” piece of micarta 
or phenolic. Brass eyelets 0.087” O. D. x 1/8” 
long are used for tie points. 
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strangely enough. 


n- 1 

40 50 


frequency, 



TV CAMERA 
PRICE 
BARRIER 
BROKEN!!! 


SAVE OVER $ 36 m !! 



Formerly 

$ 149.50 


NEW PRICE: $116“* 


BUILD-IT-YOURSELF SOL,ESTATE 
VIDICON TV CAMERA KIT. 

. • 400 line resolution. 

• Automate light circuit. 
• Video & RF outputs. 

• Sfraight-forward, time* 
tested circuitry, 

• No modifications recitedcn 
TV receives 

• Complete with easy-to-follow manual. 
• Fully gucjanteed-Ready for immediate 
shipment postage paid anywhere in the 
U.S. & Canada 


’This same XT-1A camera kit sold for $149.50 last yeor! However, due 
to improved manufacturing techniques and volume soles we have been 
able to make significant cuts in the cost (jf the kit. This new price of 
$116.95 is only for 73 Magazine readers ordering direct from this ad 
and far customers ordering within 2 weeks after -receiving a catalog. 

Need a vidican also? We've cut the cost of this item too. Formerly 
$39.95^ now available to "act-aow*’ customers for $36.00. 

PHONE IN YOUR ORDER NOW! CALLS ACCEPTED DAY AND NIGHT. 


Like riiore details? Send for FREE catalog of kits, plans, modules, etc. 


"sr ATV RESEARCH M 

13TH & BROADWAY, NORTH DAKOTA CITY, NEBR. 68731 



NEW! 


SOLI II STATE KITS 



COMPRESSOR-PREAMP 

MODEL ACP-1 KIT.$18.50 


30 db compression range ■ Low-noise 
FET input stage ■ 5-transistor and 1- 
diode circuit ■ Adjustable input and 
output levels ■ Printed circuit construc¬ 
tion with easy-to-follow instructions ■ 3- 
way jacks for PTT operation ■ Easily 
installed in mike line 


Other Kits 

Audio Amplifiers ■ Power Supplies ■ Test 
Equipment ■ Treasure Locators ■ and 
many others 


FREE Data sheets with circuit description, diagram, 
and specifications tor all kits. 


CEi 


CARINGELLA ELECTRONICS, Inc. 

P.O. Box 327 ■ Upland, California 91788 
Phone 714-985-1540 


AUGUST, 1969 


39 











The brass eyelets are inserted into all of 
the No. 43 holes in the component boards 
from the component side. Make certain the 
eyelets are pushed all the way into the 
board, so that the eyelet head is against the 
surface of the board. Turn the component 
board over, lay it on a piece of wood and 
funnel out each of the protruding eyelet 
’barrels’ with a few gentle taps of a hammer 
on a 3/8” center punch. 1 used GC Elec¬ 
tronics No. 7251 eyelets and a 3/8” punch 
identified as PROTO 41’. 

All wiring is done on the back of the 
component boards in point-to-point fashion 
with No. 22 AWG tinned bus-bar wire. Insert 
the wires through the eyelets and bend the 
ends of each wire over on the component 
side of the board to hold the wire in place. 
Clip each wire next to the eyelets on the 
component side. Insert the components and 
solder each eyelet from the wiring side. 
Clipping off the excess component leads 
completes the component board wiring. The 
leads of all the semiconductor components 
should be heat sinked during the soldering 
operation. 

Checkout and Adjustments 

After the construction phase is complete, 
two pairs of electrical adjustments are re¬ 
quired to place the unit in service: 

a) Rll and R12 must be set so that the 
gates operate as amplifiers. 

b) LI and L2 must be adjusted (turns 
removed) to set the exact mark and space 
operating frequencies. 

Connect a 600 ohm (nominal) load and 
oscilloscope to J3 and set Rll and R12 (on 



Component boards 1 and 2 are located as 
shown. The third board is mounted on the 
other end of the chassis, opposite CB2. 


CB2) to the approximate center of their 
range. Apply power to the unit and check 
the minus 3.6 and minus 8.2 voltage levels. 
Set the mark and space amplitude controls 
(R9 and RIO) to about mid-range and the 
af output level control (R15) fully clock¬ 
wise. 

Place the mark keying selector switch 
(S4) to “on” and the space keying selector 
switch (S3) to “off”. DS1 should be illumi¬ 
nated and DS2 extinguished. Set the mark 
amplifier bias by adjusting Rll for maxi¬ 
mum amplitude of the mark signal as dis¬ 
played on the oscilloscope. Maximum ampli¬ 
tude and minimum distortion occur 
simultaneously. 

Place the mark keying selector switch to 
“off’ and the space keying selector switch 
to “on”. DS1 should be extinguished and 
DS2 illuminated. Adjust R12 for maximum 
space signal amplitude as observed on the 
oscilloscope. 

Set the internal/external keying switch 
(S2) to “external”. Key the unit at J1 or J4 
and check each of the possible keying 
combinations listed in Fig. 3. The responses 
of DS1 and DS2 should follow the signal 
output. Place S2 to “internal” and observe 
that the internal keying signal keys the unit 
at about a 22 Hz rate. The synch output 
signal at J2 should be a 22 Hz square wave at 
this time. This frequency has no particular 
significance other than being at about the 
same rate as the keying frequency of a 60 
speed machine. If it is too far off, bring it in 
by changing the value of R18. Bear in mind 
that each different set of components will 
have its own frequency vs. R18 charac¬ 
teristics. 

Because of the capacitor and inductor 
tolerances, it is extremely unlikely that the 
mark and space frequencies will be correct. 
The frequencies will probably be too low, 
but can be set to within a few cycles by 
removing turns from LI and L2. Go easy 
here — it’s a lot easier to keep on removing 
turns than it is to start adding them back. 
The frequencies may either be compared 
with an accurate audio (or AFSK) oscillator 
or measured with a frequency counter. The 
mark signal should be at 2125 Hz and the 
space signal at 2975 Hz. Soldering iron heat 
conducted to Cl, C2, C4, or C5 will affect 
the oscillator frequencies. Frequency meas¬ 
urements should be made only after the 
capacitor temperatures have stabilized. 

. . .W7FLC 
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Stephen J. Popp, WQKKA/7 
Chief Engineer KIVA—TV. 
Yuma , Arizona 85364 


Good 


Bud Transistor Checker 


A good-bad test on a transistor can be de¬ 
vised on the basis of simple checks which can 
reveal the existance of a short or open con¬ 
dition between elements. 

AM ohm meter reads resistance of a sub¬ 
stance by applying a small voltage across the 
material. If the resistance is slow, the applied 
voltage can force a relatively high amount of 
current through the unit. The meter indicates 
the amount of current on the scale which is 
calibrated in ohms. 

The instrument will bias the transistor in 
both directions. If forward bias occurs, large 
current flows indicating the resistance is low. 
Reverse bias will indicate at least a ratio of 
20 to 1, if the transistor is normal. If a tran¬ 
sistor does not respond as described, it may 
be considered defective. However, weak units, 
or those with leakage between elements, 
might respond satisfactorily. This test is 
basic and only intended to indicate whether 
the transistor is completely inoperative. Bet¬ 
ter quality checks are possible with a number 
of commercial testers on the market. 

Make sure all checks with the tester de¬ 
scribed are made with the ohmmeter set to 
the highest resistance range which gives a con¬ 
venient reading. Certain types of transistors 


that are not classed as general purpose may 
be damaged by the voltage from the ohm- 
meter. 

The purpose of the tester described in this 
article is to simplify as well as speed the test 
in a comfortable and stable position. Whether 
the transistor is PNP or NPN, simply plug in 
the unit, connect the ohmmeter to the banana 
jacks input, set the meter to the highest range 
that will give the convenient reading, set sw2 
to the test position (position 1) to - zero the 
meter. Then make transistor checks for E-B 
in No-2 position, E-C in 3 position, B-C 4 
position and No. 5 for diodes, with the diode 
in the diode jack, of course. 

In the diode position, it is also possible to 
check condensers for open-short. If it is de¬ 
sired to check components in circuit and if 
conditions warrant it (one end of component 
disconnected), simply run a pair of test leads 
with alligator clips at the diode jacks, leave 
switch 2 in diode, position and use reversing 
switch 1 to test forward and reverse currents. 

Or if desirable, the No. 6 position can be 
used to run a pair of test leads directly, or 
perhaps another set of jacks to hook up the 
test leads. 

... WQKKA/7 


SWI 



TRANSISTOR 

SOCKET 



ALL MOUNTED IN MINIBOX 
2 TO 4 IN X 4 OR 6 IN 


SW2 POSITIONS MARKED 
WITH DECALS OR LABELERS 


SOCKET * SUBMINIATURE 

4P ELCO 0C3BC OR 
3P ELCO 799BC 
(WITH MTG. RING) 


Fig. I. Schematic diagram of the general purpose, Mark 1 transistor checker. 


AUGUST, 1969 


41 


William S. Gardner, W4U0Y 

106 Castle Road 

Mary Ester, Florida 32569 


A Compact 

Two-Meter 

Transmitter 


Why must home-brew 2 meter gear 
always look like a breadboard project? Is it 
really necessary to rearrange your entire 
station and break out a vtvm and vswr bridge 
in order to get it on the air? The answer, of 
course, is that VHF gear can often be built 
just as compact and with all the control 
circuits of HF rigs — without the final 
serving double duty as a multiplier. 

You may make a few isolated QSO’s with 
your nano-watt, super flea powered special, 
but don’t try to sign into a net with it — not 
even a local net like our MARS club here in 
Northwest Florida. You’ll end up answering 
the roll, then sitting back and reading the 
mail until sign-off time. This doesn’t mean 
you have to melt down all the TV antennas 
in your neighborhood. It does mean you 
need a respectable 7 to 10 watts with good 
modulation, and a way to check both 
without someone warning you that you’re 
splattering all over the band. 

Having gone this far, why build it on an 
open chassis? Why not a small, compact, 
attractive transmitter with a front panel, 
push-to-talk control circuits and selectable 
metering which may be tuned and loaded 
without once having to tip it up on end to 
get a vtvm probe on that doubler grid? 

This small (5” x 6” x6”) rig was built 
mostly out of junk-box parts and has re¬ 
ceived excellent reports on the air. It has a 
measured output of 7 watts with about 85% 
modulation, and most important of all, has 
caused my TVI complaints to drop to zero. 
In net operation, it has about the same 
power level as most of the small commercial 
models, enabling you to rign in without 
apologizing. It may be tuned and loaded 
from the front panel and put on the air after 
a few minutes’ warm-up. 

Circuit Description 

The transmitter is self-contained, except 
for power supply. A small illuminated type 



W4UOY has made a neat package. 

“S” meter monitors doubler grid, P. A. grid 
and relative power. The push-to-talk relay 
applies voltage to the oscillator plate, multi¬ 
plier plates and P. A. screen. It also removes 
ground from the first audio amplifier in the 
receive mode. A front panel slide switch 
removes P. A. screen voltage during prelimi¬ 
nary tune-up to prevent damage to the 
2E26. 

The oscillator is a conventional Colpitts 
which may be either excited with an 8 mhz 
crystal or driven with an external VFO. The 
oscillator plate is tuned to 24 mhz and 
contains a fixed 10 pf capacitor to prevent 
peaking on the wrong harmonic. 

The first half of a 12AV7 triples to 72 
mhz and also contains fixed capacitance to 
keep it in the proper harmonic range. If the 
coil data supplied is followed closely, the 
tuning will be straight-forward and all of the 
tuned circuits will only peak on the proper 
harmonic. The second half of the 12AV7 
doubles to 144 mhz and drives the 2F.26. 

When properly neutralized, the 2E26 
offers a low impedance load to the 12AV7. 
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The driving voltage is tapped down on the 
driver tank coil to provide a proper match. It 
was found, experimentally, that a point 3 A 
turn from the ground end of L3 provided 
the proper amount of drive. 

The audio section uses a 12A X 7A and 
offers a good match to most of the hand¬ 
held crystal or ceramic microphones. I used 
choke modulation because I later plan to 
build a small companion receiver. By using 
an audio output transformer for the modula¬ 
tion choke, the audio section of the trans¬ 
mitter will also serve as the audio amplifier 
and output section of the receiver. For the 
present, the 8 ohm winding of the trans¬ 
former is left open. At 85% modulation the 
voltage drop across R1 just exceeds the 
firing point of an NE-2, so the bulb was 
panel mounted for a visual check of modula¬ 
tion. During operation the microphone gain 
is advanced until the NE-2 just flickers on 
voice peaks for a safe modulation level. 
Construction 

The main chassis is a 6” x 5” x 2” U 
shaped piece of aluminum. The front panel 


is the cover from a 5” x 4” Mini-box cut to 
shape. A 3” x 4” aluminum shield is 
mounted between the 12AV7 and the 2E26. 
The top, back and sides were covered with 
perforated cane-metal aluminum (not 
shown). 

Under the chassis, the three coils are 
mounted at right angles to each other and 
the three tuning capacitors are mounted in 
line across the front edge. The microphone 
jack, microphone gain pot, and power plug 
are mounted on the rear. The receiver 
antenna connection is also rear mounted. 
The push-to-talk relay was scrounged from 
an old surplus computer chassis, along with 
the small 24. volt transformer to power it. 
Any 4-pole double-throw relay would have 
served just as well and could be powered 
from a divider across B+. (This, however, 
would result in B+ appearing on the micro¬ 
phone switch when the transmitter is un¬ 
keyed.) A rigidly mounted, preferably silver- 
plated coil should be used for the output 
tank coil — the other coils were wound from 
No. 16 AWG nyclad copper wire. 
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Top view of the 2 meter transmitter. 


Tune-up and operation 

After the wiring has been completed and 
checked, plug in only the 2E26 and apply 
power. The first step will be to neutralize 
the 2E26. With the meter switch in position 
2 (P. A. grid), set the doubler tuning capac¬ 
itor (c3) to about half range. Turn the P. A. 
screen switch on. With the microphone in 
one hand and the other hand on the P. A. 
tuning capacitor, key the microphone and 
quickly rotate the P. A. plate tuning capac¬ 
itor through its entire tuning range. Do not 
keep the mike keyed for longer than 2 or 3 
seconds or the 2E26 may be damaged. If 
there is a flicker of grid current while 
swinging the capacitor (it is almost certain 
there will be on the first try), change the 
setting of the neutralizing capacitor slightly 
and try again. When properly neutralized, 
the 2E26 will show no grid current at any 
setting of C3 or C4. 

After the 2E26 has been neutralized, 
remove power, turn the P. A. screen switch 
off and plug in the other tubes. With the 
meter switch in position 1 (doubler grid) 
peak Cl and C2. The meter in this position 
has a full scale deflection of approximately 
200 volts, so you should get at least half 
scale deflection. Cl and C2 should also be 
peaked as quickly as possible, since both 
halves of the 12AV7 depend largely on grid 
leak bias for protection. Both plates will 
show color rapidly with the transmitter 
keyed and the two capacitors not peaked. 


Tl 

600 VCT.200MA 



Fig. 2. Power supply diagram. 

Next, place the meter switch in position 2 
and peak C3. (After the set is loaded you 
will have to come back and re-peak C3 to a 
slightly lower capacity setting.) After the 
P. A. grid has been peaked, turn the P. A. 
screen switch on and put the meter switch in 
position 3 (relative power). Connect a G. E. 
No. 46 (blue bead) light bulb to the antenna 
jack for a dummy load, key the mike and 
peak C4 and C5. As you peak C5 the light 
bulb should glow with a'brilliant white light. 
Turn the meter switch back to position 2 
and re-peak C3. The rf section is now tuned 
and loaded. 

While talking in normal tones into the 
microphone, advance the microphone gain 
control until the audio light on the front 



Bottom view. 
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panel just flickers on voice peaks. The 
dummy bulb should show an appreciable 
increase in brilliance when you talk into the 
microphone. To load into an antenna, 
simply peak C4 and C5 with the meter 
switch in position 3. 

. . . W4UOY 

Parts data 

Rfcl - 1 mH 

Rfc2 — Ohmite 2-50. 

Rfc3 — Ohmite 2-144. 

Rfc4 — Ohmite 2-144. 

Rfc5 - 22 turns No. 24 CW on %" d. 

LI -11% turns No. 16, %” d. (B&W) 

L2 - 5 turns No. 16, %” d. 7/8” long. 

L3 - 3 turns No. 16, d. %” 1. tapped 3 4” 
from ground end. 

L4 - 4 turns No. 16, tapped 1 turn from ant. 
end. 

Cl — APC50 with all but 8 plates removed. 
C3,4 — APC25 with all but 4 plates removed. 
C5 - APC50. 

A Simple CW VOX for 
Cathode Keyed Transmitters 

After sending in my application for Navy 
MARS, I was left with a juicy problem. Since 
I didn’t have any SSB gear, I was stuck on 
CW. That meant I had to modify a little CW 
rig for full break-in traffic handling. 

After trying everything in the book, along 
with some things which aren’t in the book, 
I came up with the following circuit. 

This little job can transfer your antenna 
either at fast keying speeds for traffic hand¬ 
ling, or you can set the delay for those long 
rag-chews with the Novice down the block. 
D1 isolates the VOX from the transmitter 
keying circuit. R1 determines delay time. 



There is a setting of R1 which keeps the 
relay closed. If you don’t like to fool with 
critical settings of Rl, add a resistor to 
ground. 

Because of differences in key voltage and 
relay characteristics, you may have to change 
the value of Cl to get the delay which suits 
you best. And, you won’t even have to send 
BK. . .That first dot is always on time! 

Elmo M. Moist, Jr., K8QKT 


THE BEST 

2 METER 

CONVERTER 


Model 407 

$34.95 

ppd. 


% T 


144-146 MHz in. 28-30 MHz out 
or 146-148 MHz with a second crystal 

Available at S3.95 each. 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it ior those of hundreds of satisfied users) 
that it's the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for §34.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHt (some at 
higher prices) as listed in our catalog. 

•New York City and State residents add local sales tai. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 


BTI AMATEUR DIVISION 


* Dependable Operation 

• Rugged Eimac 3-1OOOZ 

• Instant Transmit • AlC 

• Fast Band Switching 

* Easy Load and Tune 

* Real Signal Impact 

BTI LK-2000 ... For 

maximum legal amateur 
input . . . SSB, CW, RTTY. 
Price .... $79500 

BTI LK-2000HD ... 

For heavy duty applica¬ 
tions such as MARS, high 
power RTTY and SSB. 
Price .... $89500 


Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 
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Andrew J. Borsa, WA1FRJ 

43 Burtt Street 

Lowell, Massachusetts 01851 


Measuring f. of 


Surplus Transistors 


The usual procedure for determining the 
rf capabilities of unmarked transistors in¬ 
volves plugging the units into a standard 
oscillator circuit and then playing with 
circuit values until oscillations start or the 
experimenter’s patience gives out. For¬ 
tunately, there are simpler and more ac¬ 
curate methods of judging a transistor’s 
capabilities. This article will be concerned 
with the measurement of a transistor’s cur¬ 
rent gain - bandwidth product, usually 
referred to as its ft. This is the frequency at 
which the common emitter current gain has 
decreased to a value of unity. This is also 
one of the most useful parameters to know 
since a transistor can be operated as an 
amplifier or oscillator up to and even 
beyond its ft. A simple and practical test 
circuit will be presented and the theory 
behind its operation will be discussed. 

The most common method of deter¬ 
mining the ft involves measuring the high 
frequency current gain, hfe, at a point which 
lies above the beta cut off frequency, fB. 
Beta, or B, usually refers to the low fre¬ 
quency current gain. A simple graph will 
help illustrate the meanings of the above 
parameters. Fig. *1 shows what the plot of a 
uhf transistor’s current gain versus frequency 
might look like. The definition of fB is the 
frequency at which the common emitter 
current gain is down 3 db from its low 
frequency value (see. point A). In this ex¬ 
ample it equals 10 mhz. At twice fB and 
higher, the current gain falls off at a rate of 
6 db per octave or 20 db per decade of 
frequency. Finally, at a frequency ft, the 
current gain has reached a value of unity or 
0 db (see point C). In this example ft equals 


1000 mhz. This -6 db per octave slope has 
the property that the product of the current 
gain and the frequency at any point on the 
slope equals ft. For instance, at a frequency 
of 100 mhz, hfe equals 10 and the product 
of the two equals 1000 mhz (see point B). 
This is the measurement we shall have to 
perform on our unmarked transistor to get a 
film idea of its high frequency potentials. 

Before proceeding into a description of 
the test circuit, we must define hfe: it is the 
small signal (linear) current transfer ratio 
from base to collecter with the collecter and 
emitter short-circuited and the base open- 
circuited (for ac current only). This condi¬ 
tion can be represented by the circuit shown 
in Fig. 2 where biasing circuitry is omitted. 
The output current is measured by the 
ammeter Ic, which also presents a short 
circuit load to the collecter. The open circuit 
at the base can be represented by a current 
source Is at a frequency fs, which, theoreti¬ 
cally, has infinite output impedance. The 



Fig. 1. Typical plot of transistor current 
gain versus frequency. 
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Fig. 2. Idealized test circuit for measuring 

hfe of a common emitter stage. 

base current is monitored by another 
ammeter labeled lb. Since the emitter is 
already at ground potential the circuit satis¬ 
fies all the requirements imposed on the 
measurement. It is not, however, very practi¬ 
cal since it requires milli- and microammeters 
capable of measuring currents at a few tens 
of megahertz. 

A practical approximation to the above is 
the circuit shown in Fig. 3. I have designed 
this particular circuit to sort my personal 
stock of unmarked goodies into useful 
regions of frequency. The 10k resistor in the 
base acts as part of the bias network and also 
transforms the input voltage vi into a current 
to drive the base of the transistor-undertest. 
This resistor makes a fairly decent current 
source if the transistor input resistance is 
under lk ohm. This is a reasonable condition 
at the dc emitter current level and the 
frequencies of interest here. The 51 ohm 
resistor provides a termination for the signal 
generator used as a source. In the collecter 
circuit the 68 microhenry choke acts to pass 
dc current and block ac current. The ac 
collecter current is almost completely ab¬ 
sorbed by the 51 ohm resistor used to 
approximate the short circuit load. The load 
resistor conyerts this output current into a 
small yoltage which can be measured with an 
rf millivolt meter. 

Thus the measurement boils down to 
measuring vo and vi and then plugging the 
values into the following equation: 

v 

equation: hfe = 200 x-SL 

v i 

The factor 200 represents the conversion 
factor between the voltage gain and the 
current gain of the circuit. This constant is 
equal to Rs/RL and was made to be con¬ 
venient while satisfying the other require¬ 
ments. ft is found by multiplying hfe times 
the frequency of measurement. It can be 
seen that the voltage gain will be much less 
than one hence the need for a millivolt- 
meter. 

There are a few precautions which must 
be observed in order to use the circuit 


successfully. The input voltage should be 
adjusted such that the output is in the range 
of 10 to 50 millivolts rms, preferably closer 
to 10 millivolts. This will insure that the 
transistor is operating under small signal, or 
linear, conditions. The frequencies used 
should be limited to the range of about 5 to 
30 mhz. The hfe should be measured at a 
couple of frequencies and the results ex¬ 
amined to insure that the final measurement 
is being performed on the —6 db per octave 
slope. The voltmeter ground clip should be 
attached close to the point of measurement. 
The supply voltage should be positive for 
npn and negative for pnp transistors. Either 
silicon or germanium types can be tested in 
the circuit. 

With a 12-volt supply the collecter cur¬ 
rent will be about 4.5 ma and the collecter 
to emitter voltage will be about 9 volts. The 
collector current can be changed at will by 
decreasing the value of the 680 ohm emitter 
resistor for a larger current and increasing it 
for a smaller current. You may want to 
characterize a transistor at a number of 
emitter currents since this has a direct effect 
on the ft. Starting at low currents, ft 
increases with increasing emitter current. A 
region will be reached (usually a fairly high 
current) where the ft will begin to decrease. 
The operating point in this circuit was 
chosen such that it will fill most require¬ 
ments. 

The circuit layout should be as tight as 
possible. Special care should be taken to 
keep the leads in the bypass and coupling 
capacitors as close to zero length as possible. 
A transistor socket should be used for 
convenience in testing large numbers of 
transistors. A copper clad board would be 
ideal as the bypass caps can be soldered 
directly to the ground plane. Standoff ter- 


♦ 12 VDC FOR NPN 



Fig. 3. A practical test circuit for measuring 
hfe. 
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The performance line . . . 
with a material difference! 


PREFERRED AND SPECIFIED WORLD-WIDE BY 
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS 

Don't settle for anything less than the very best! Use Telrex Communica¬ 
tion products — for long lasting optimum performance and value! 

FREE . . . Tech data and pricing catalogs describing off-the-shelf and cus¬ 
tom-built antennas, systems, "Inverted-vee kits"®, towers, mono-poles 
and rotable "Berthas”. 

For commercial and military applications write for CM69 ... for amateur 
applications write for PL69 
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PRE-AMPS 
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to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.}, great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic, 

• Full wave UHF diodes protect input transistor. 

• Operates on & to 16 volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


minals can be used at the measurement 
points for easy access with the voltmeter. 

Most experimenters own or have access to 
signal generators for use as a source of rf. An 
rf inillivoltmeter can be scrounged some¬ 
where with enough searching, or a simple one 
can be built if you can find a signal 
generator with an accurate attenuator to 
calibrate it with. My own voltmeter is 
homebrew using a couple of crystal diodes 
and a dc amplifier using FETs and tran¬ 
sistors. Lowest range is 10 millivolts full 
scale. I find an instrument of this sort 
indispensable when working with solid state 
rf circuits. 

No article about test equipment or set¬ 
ups is complete without some comments on 
accuracy of measurements. Some tests were 
conducted with transistors having known 
ft’s. The results indicate that the readings 
will be about 5 to 25 percent low. This error 
can be attributed to the imperfect current 
source and short circuit load used. To make 
the readings more accurate would require 
either more sensitive meters or a more 
complex circuit requiring adjustments for 
each measurement. This set-up fills the bill 
for making quick tests on a bunch of bargain 
basement transistors. For instance, one* of 
the IBM boards in my junk box yielded a 
dozen germanium transistors with ft’s in the 
range of 300 to 400 mhz. In my opinion this 
piece of information was well worth the time 
it took to build this test circuit. 

. . . WA1FRJ 


SEVENTY-THREE picks up 
65,000 sensitive responses monthly. 
Why don't you generate some exces¬ 
sive noise with your ad here. 
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Jim Ashe, W1EZT 


Skylines for 160 , 
Made Simpler 


About a year ago the value of 160 meters 
as a ham band was much less than now. The 
regulations were too confining. New regula¬ 
tions, although complex, offer much more 
opportunity for local ragchewing, and some 
adventurous amateurs may be working trans¬ 
oceanic DX even as you sit reading this. 

Your on-the-air competition on 160 will 
be far less than on 80, the propagation much 
steadier than on 20. Effective ranges are 
typically several tens or a few hundreds of 
miles. And at 160’s low frequencies you can 
get by with inexpensive surplus transistors to 
try out those transmitter ideas. 160 is worth 
some of your time and money now. 

There’s a bit of history on 160, too. It is 
on the dividing line between two very differ¬ 
ent kinds of radio. Now it’s at the bottom 
of the amateur spectrum, but there is a time 
in some men’s memories when it was at the 
top. Communications engineers once be¬ 
lieved you used long waves for long range 
communications, since nobody understood 
how short waves could get over the horizon. 

The general thinking then was that the 
high frequencies had a low practical utility, 
and the amateurs wound up with a huge 
chunk of radio spectrum nobody else want¬ 
ed. Many interesting records date from that 
time for the hams soon discovered the real 
potentialities of short-wave propagation. 

Now we understand the differences be¬ 
tween ground-wave and sky-wave propaga¬ 
tion. We know why the ionosphere is re¬ 
sponsible for sky-wave propagation, since its 
effects cannot be ignored by anybody and 
are very important for the DX that interests 
many amateurs. And we have a band where 
the special advantages of ground-wave propa¬ 
gation can be applied and enjoyed. 

Ground-wave is made to order for local 
rag-chewing. Saving the higher-frequency 
bands for DX, we can easily build simple an¬ 
tennas optimized for 160 meter vertically 
polarized radiation. In a way this is making 


a virtue of necessity, but we can come back 
to that point later. First we should discuss 
the FCC’s complex frequency and power 
assignments, and review some facts about 
160 meter propagation. 

Eight Pieces of Pie 

When you tune your receiver across 1.8 
to 2.0 MHz you will hear a variety of sharp 
regular beats, quite evidently for some pur¬ 
pose other than communication. These 
sounds first appeared on 160 during WW2, 
when a tremendous need was developing for 
some fast, reliable, and accurate method of 
navigation. Ship and airplane navigators ob¬ 
serve the beats in pairs on an oscilloscope¬ 
like indicator. Then, using the resulting time 
measurements and special navigation tables, 
they quickly locate their vessels with an acc¬ 
uracy of a thousand feet or so. This service 
was very useful during the war, and has had 
a great commercial value since. 

The system is called “loran,” coined from 
“long-range navigation.” Various engineer¬ 
ing necessities plonked this service into the 
amateur 160 meter band, where it has stayed 
to the annoyance of many hams. With the 
loran usage receiving first priority and the 
hams reduced to low powers in the face of 
kilowatt pulse interference, 160 meters has 
become a less-than-popular band for amateur 
communications. 

But navigation technology has been de¬ 
veloping, and with the advent of new naviga¬ 
tional space satellites, UHF beacon sys¬ 
tems, inertial navigation, and computeriza¬ 
tion (which saves time and improves accu¬ 
racy) the loran services have lost importance 
over the past ten or twenty years. Recently 
the FCC has raised and reallocated its 160 
meter power limits. This easing together 
with the development of amateur technol¬ 
ogy has made the band interesting again. 

Yet the 160 meter band is still a shared 
service, and the FCC has written a remark- 
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ably complex set of rules for the amateurs. 
The new regulations appear to occupy more 
space and text than all the other regulations 
for all the other amateur bands. If you in¬ 
tend to operate legally you have to 1) deter¬ 
mine in which of 26 American or several 
zones you will operate; 2) discover which of 
the eight 25 kHz frequency segments are a- 
vailable to you in those zones; 3) make a list 
of the daytime power limits applicable, and 
4) add a list of the much lower night-time 
power limits. Finally, look out for rules 
changes. Considering the complexity of the 
allocations, changes seem quite likely. 

At this writing, the regulations break the 
continental U.S. into 26 areas. All dividing 
lines are among state lines. Some areas, such 
as California, Texas, or Florida, consist of 
only one state. And at the opposite ex¬ 
treme, the Northeast U.S. includes the entire 
W1 and W2 zones as a single allocation area. 
Fig. 1 is a representative table of the alloca¬ 
tions for New York State and some adjacent 
areas. 

NEW YORK STATE 


Segment 
1800-1825 kHz 
1825-1850 kHz 
1850-1875 kHz 
1875-1900 kHz 
1900-1925 kHz 
1925-1950 kHz 
1950-1975 kHz 
1975-2000 kHz 


Day/Night Power 
500/100 W. 
100/25 W. 

0 

0 

0 

0 

0 

0 


Fig. 1. Sample allocations for one state. 
Which limit applies at 1825 kHz? 


In each of the allocation areas the 160 
meter band is broken into eight 25 kHz seg¬ 
ments with typically different power limita¬ 
tions for each segment. There is no clear 
pattern, except that the highest power limits 
tend to appear at the edges of the band, and 
there are very many parts of the U.S. in 
which the central two to four 25 kHz por¬ 
tions cannot be used at all. 

The present power limits range from zero 
at any time right up to 1000 watts, with 200 
and 500 watt limits being quite common. 
Power is measured in the standard manner. 
The power limits are reduced by a factor 
that is typically 4 and occasionally five when 
the sun goes down, and there are no night¬ 
time limits anywhere over 200 watts. This 
complicated power limit system is going to 
lead to considerable band-edge or cross-seg¬ 
ment operation, and more than any other 
band 160 will be an easy one to earn a pink 
ticket for incorrect operation. 


Fortunately all of the segment borders 
are at multiples of 25 kHz, so that you can 
use a frequency standard consisting of a 100 
kHz oscillator followed by a pair of binaries 
to provide good 25 kHz markers. Since the 
recent incentive licensing regulations changes 
for the higher bands also place band segment 
borders on 25 kHz multiples, appropriate 
frequency standards are appearing on the 
market and should also be available as con¬ 
struction articles. Alternatively (since the 
segments are quite narrow) crystal controll¬ 
ed operation deserves consideration. 

160 Meter Propagation 

If you know something about radio wave 
propagation on the higher bands you will 
not need any new concepts for 160. The 
principles are about the same as on 80 or 40 
but the emphasis has gone from sky waves to 
ground waves. When operating on 160 me¬ 
ters, especially at night, the skip distance is 
about zero so that sky and ground waves 
compete at all distances. 160 can offer 
severe fading problems. 

This fading is minimized by antennas that 
minimize upward radiation. A 5/8 wave ver¬ 
tical would be a pretty good radiator for 
160, and a set of three cophased half-waves 
stacked vertically would be even better. But 
all that is out of the question for any builder 
who is not financed by the Government or a 
large industry. Work out the dimensions and 
you’ll see why. If you’re typically limited in 
money and resources you must get by with 
some pieces of wire attached to available 
structures and trees. Or maybe you can do 
something with a few lengths of TV tower. 

Ground-wave propagation is the apparent 
passage of the radiated rf along the ground. 
See Fig. 2. The wave fronts are the usual 
one-wavelength apart, and extend far up into 
the sky. They tilt forward because ground 
resistance is dissipating part of the wave 
energy. The tilt is an indication of the rate 
at which the wave is passing into the ground 
(where it is permanently lost) and depends 
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Fig. 2. Since the wave front proceeds at 
right angles to its surface, the tilt is an indi¬ 
cation of the rate at which it is running into 
the ground. This tilt is applied by the Bev¬ 
erage antenna. 
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KW BAIUN KIT ST/U ONLY $5! 

The AMIDON Toroid Balun Kit makes a modem, compact antenna 
transformer that can be wired for either 4:W or 1:1 impedance ratio. The 
balun is ideal for use between a coaxial feedline and a balanced an¬ 
tenna. It reduces coax radiation and properly balances the energy for 
application to the antenna’s feedpoint. The balun also acts as an isola¬ 
tion device and removes the capacity of the coax from the antenna 
which extends the low SWR frequency range of the array. Baiuns made 
from this kit can be used to advantage on these antenna types. Dipole, 
Quad, Beam, Inverted Vee, Windom and Folded Dipole. 
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surprisingly good at your site, or worse than 
you believe. This will have to be learned by 
test, but you can get some ideas from Fig. 3. 

This chart refers to ground-wave signal 
strength only. We could draw a few tenta¬ 
tive conclusions about the fading zone from 
this, if we knew the radiation pattern of 
your antenna, but that is not the purpose. 
Here we are seeing what 10 watts radiated 
power is likely to achieve against some typi¬ 
cal noise competition. Since you will typi¬ 
cally be radiating considerably more power 
than 10 watts these are probably minimum 
results. To adjust this chart to higher pow¬ 
ers, correct the_ field strength by the square 
root of the change. That is, if you were 
radiating 1000 watts, the received signal at 
any given distance would be greater by a 
factor of ten. 

Unless you are interested in 160 meter 
DX you will find sky-wave propagation ap¬ 
pears largely as a source of trouble. It is not 
true that if a receiving antenna picks up the 
same transmitted signal from two directions 
the receiver gets twice the input signal. The 
receiver may not get any signal at all, if the 
two incoming signals are of equal amplitude 
but opposite phase. In that case they cancel. 
When incoming signals are in the general 


upon the electrical conductivity of the 
ground. The greatest tilt is seen over the 
poorest surface, which gives you the least 

range. 

On 160 you can fairly well expect to get 
out to one hundred miles by ground wave, 
and you may do very much better than that. 
It depends upon the quality of the earth in 
your region, and upon how much competi¬ 
tion your signal gets from electrical inter¬ 
ference and Loran signals at the point of re¬ 
ception. The Loran signals can be filtered or 
clipped, and so electrical noise is probably 
the controlling factor. The situation may be 



Mil ES NANGE 
GHOUNDWAVE ONLY 


Fig. 3. Local noise, rather than receiver sen¬ 
sitivity, will often limit your effective range. 
You will not need high powers for reliable 
contacts if you are in a quiet area. 



AUGUST, 1969 


51 






range of two or three to one in power level 
you have a possible signal-cancellation situa¬ 
tion, and if one of the signals is reflected 
from a moving object or surface you can ex¬ 
pect some fading. This is the effect some¬ 
times seen on TV sets as aircraft fly across 
your area. 

Replacing the aircraft by the ionosphere 
we find that under some conditions the sky 
wave may return to earth at a region not 
very different from the transmitter, and 
compete with the ground wave. See Fig. 4. 
This effect is more noticeable on 160 than 
on any other ham band, more likely at 
night than in the daytime. We cannot re¬ 
vise the ionosphere to remove the fading, 
but we do try to design our antennas for 
minimum upward radiation. 

IONOSPHERE 

\\/_ 



TRANSMITTING RECEIVING 

ANTENNA ANTENNA 


Fig. 4. If the sky and ground waves arrive 
at an antenna with roughly equal amplitude, 
a bad fading situation is likely. Good an¬ 
tenna design minimizes sky wave radiation. 

160 Meter Antenna Principles 

If you are accustomed to antenna work at 
20 or even 80 meters your first thoughts a- 
bout 160 meter antennas may bring a bit of 
a shock. The 5/8 wave vertical mentioned 
earlier would be 330 feet high, and the three 
cophased half-waves would get you up to 
780 feet of tower. A mere quarter-wave ver¬ 
tical would be over 100 feet high! Looks 
like a job for a junior financier to purchase 
an adequate supply of building materials and 



'outward 

PROPAGATION 


Fig. 5. Here is a partial image of the ground 
waves radiating outward from a vertical an¬ 
tenna. If the antenna were tilted its radia¬ 
tion pattern would include horizontally po¬ 
larized components, resulting in an apparent 
loss of signal strength. 


a senior engineer to get them all in place 
without upsetting the neighbors. Fort¬ 
unately, we can assemble good 160 meter 
antennas without forming contracting and 
legal partnerships. But we must understand 
two key ideas. 

First, as emphasized in the section on 
propagation, we are concerned with which 
way the radiation goes, and with its polar¬ 
ization. It turns out these requirements do 
not conflict, since the vertical polarization 
we need is most effectively generated by the 
vertical antenna we can probably build. See 
Fig. 5. This same antenna ideally has zero 
vertical radiation and if we can only make it 
tall enough it radiates most effectively to¬ 
ward the horizon. Probably we cannot make 
it tall enough, but we’ll just have to live with 
that. To see the effects of various antenna 
heights look at Fig. 6. 

NOTE HIGH-ANGLE 
RADIATION IS 
REOUCED FOR 

HIGHER . 

VERTICAL 


1/4 wavelength 3 cophased halfwaves 
{IMPOSSIBLE IDEAL 
FOR HAMS) 

Fig. 6. Increasing the height of the vertical 
portion of your antenna reduces high-angle 
radiation and increases low-angle radiation. 

The second key idea, but not second in 
importance, concerns matching power into 
the antenna. Hams use quarter-wave and 
half-wave dipole elements at the higher fre¬ 
quencies because these electrically special 
lengths guarantee convenient properties, as 
illustrated in Fig. 7. But it is not true such 
electrically sizable structures are good radia¬ 
tors because they are easy to feed! 

INDUCTIVE 
1000 


z o 


1000 
CARACITIVE 

Fig. 7. Here is a quarter-wave vertical work¬ 
ing against ground. Its electrical appearance 
depends upon its electrical length (or upon 
frequency if the length is held fixed). 

A close examination of the VLF engineer¬ 
ing literature reveals the pair we think are 
Siamese twins merely occupy the same cra¬ 
dle. If we apply a bit of intelligence we can 
separate them completely without disturbing 
Mother Nature at all. We can make electri¬ 
cally small structures that radiate rf power 
very effectively, if we can solve the feeding 



SAME PATTERN 
ALL AROUND 
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LETDOWtKEY help sol ve your antenna 
SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C. 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level !o T KW use. 
The unit illustrated is equipped with a special high isolation connector (“G” type) at the normally closed or re¬ 
ceive position. This "G" connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, N, TNC„ 0 or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 

ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sales representative, or write direct to the factory. 


2260 INDUSTRIAL LANE • BROOMFIELD. COLORADO 80020 
TELEPHONE AREA CODE 303/466-7303 • P. O. BOX 348 



problem, and we will have excellent receiv¬ 
ing antennas too. 

Now we are concerned with the popular 
VLF problem of feeding electrically small 
structures. In good engineering style per¬ 
haps we decide to start out with an equiva¬ 
lent circuit. Can we draw an equivalent cir¬ 
cuit of our antenna even before we have 
built it? Yes, because the variety of anten¬ 
nas we are likely to construct for 160 meters 
is not very great, and if we choose the cor¬ 
rect equivalent circuit it will work for any 
antenna anyway. An appropriate circuit ap¬ 
pears in Fig. 8, which shows an inductance, 
a capacitance, and two resistances in series. 
This equivalent circuit relates to our real 
antenna very simply. 

The equivalent circuit shows a complete 
loop from the coax cable center terminal a- 
round to the cable's outer conductor. This 
is perfectly legitimate, even though we can¬ 
not see a wire connection between these ter¬ 
minals in many antennas. The connection is 
there, completed by the rf power that flows 
in the space surrounding the antenna. Max¬ 
well used the term "displacement current.” 
This current, a voltage, and a magnetic 
field may be observed in the space between 
capacitor plates as well as in the space a¬ 


round antennas. If you can accept the com¬ 
pleteness of an ac current loop through a 
capacitor, you can apply the same reasoning 
to a real antenna in space. 


Rr Rc 



Fig. 8. An equivalent circuit that will ex¬ 
press the characteristics of the antenna of 
Fig. 7, or of any other antenna, at or near a 
given frequency. 


Next, we are concerned with the lumped 
capacitance, C e , and the lumped inductance, 
L e . This is an approximation of the anten¬ 
na’s real capacitance and inductance, which 
are distributed along many feet or tens of 
feet of physical antenna. The approxima¬ 
tion works if we suppose we are discussing 
the antenna at a particular frequency or in a 
narrow band of frequencies. For instance, if 
we are thinking about a half-wave dipole fed 
by twinlead and operating at its resonant fre¬ 
quency, we ignore the capacitive and induc¬ 
tive reactances because at resonance they are 
equal and opposite in value. On 160 meters 
we are usually concerned about these reac¬ 
tances since the antenna is probably opera- 
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ting below its natural resonant frequency. 

R c is merely the effective resistance of all 
the conductors making up the antenna. 
That includes the very important ground re¬ 
sistance. If we want to achieve the best 
possible antenna efficiency R c gets close at¬ 
tention because it sees the same feed current 
the real radiating part of the antenna sees, 
but it dissipates that power as heat rather 
than as rf field. R c will be larger than the dc 
resistance of our antenna assembly because 
of skin effect, which confines rf current to 
the surface of the conductor. 

This clues us in to a key point. Mere 
good ground practice is not the best we can 
do. We want to put up an antenna with the 
maximum possible amount of current-carry¬ 
ing surface, and that surface should be 
clean and shiny. We will have to protect it 
from our polluted and corrosive rainfall with 
insulation or good paint so that R c is not 
gradually increased to some high value. 

Finally, and here is the hero of our story, 
there is R r . This is the purpose of our an¬ 
tenna, with L e , C e , and R c appearing as 
unavoidable camp followers. R r is not a loss 
resistance, it is the resistance that accounts 
for the actual radiation of useful rf into 
space. Since this energy seems to be lost 
from the system the transmitter and the an¬ 
tenna circuit see it as a resistance which 
dissipates watts as l2R r . This is the same 
familiar rule by which we estimate the watts 
dissipated by a resistor, and I is simply the 
current, which you can measure with an rf 
ammeter, fed into the antenna. 

Now we can apply these ideas to a parti¬ 
cular antenna. We already know our an¬ 
tenna should be as vertical as possible in 
order to maximize vertically polarized radia¬ 
tion, and that our antenna will be electri¬ 
cally short. This recipe suggests a particular 
type of antenna, the quarter-wave Marconi. 
Probably ours will be shorter than a quarter 
wave. What will this do to our equivalent 
circuit? 

It will make R c smaller since the current 
is flowing in less conductor, and it will re¬ 
duce R r because our coupling to space is less 
complete. See Fig. 9. The shorter current 
path suggests L e will be reduced, and so will 
C e , but we can see that C e tends to predomi¬ 
nate since the shortened antenna is ap¬ 
proaching a capacitor configuration. 

Our shortened Marconi will have reduced 
radiation resistance compared to a quarter- 
wave Marconi, and its reactance will be capa¬ 
citive. We will want to put a loading coil in 


there somewhere, and our feed system must 
feed a resistance which may be much lower 
than the 50 to 300 ohm values we typically 
expect on the higher frequency bands. 
When we are facing up to an uncertain 
situation, what do we need? We need to be 
able to make good measurements. 



Fig. 9. Use this chart to estimate the radia¬ 
tion resistance of your antenna before you 
commence construction. 

160 Meter Antenna Test Gear 

On the higher frequency bands you can 
set up a cookbook antenna and tune your 
system with an SWR bridge. Perhaps you 
can get by on 160 using this approach but I 
wouldn’t recommend it. What if you get a 
poor swr and your adjustments do not seem 
to be effective? Then you must proceed 
blindly, and that is no way to enjoy a bright 
Spring day. You need an SWR bridge in 
normal operation but until you have deter¬ 
mined what adjustments are “normal” you 
should have a grid dip oscillator, and some 
kind of rf resistance bridge. 

The GDO can be built, borrowed, or it 
may come along with direct assistance from 
a friend who already has one and who is in¬ 
terested in your 160 meter antenna project. 
His views will be different from yours, and 
this diversity of opinions can be very help¬ 
ful when dealing with some knotty questions 
arising from antenna work. But don’t tell 
him he is a part of the project’s test gear. 

Since rf resistance bridges are quite rare 
you can expect to build your own. It can 
get its rf power from the GDO. The circuit 
of Fig. 10 is discussed in detail in “How To 
Hang a Dipole,” in the May 1968 issue of 73 
Magazine, and so it gets pretty light treat¬ 
ment here. The present version is optimized 
for 160 meter antenna work, where resis¬ 
tances will typically be quite low. 

Basically, this is a Wheatstone bridge, or a 
resistance comparison bridge. You will get 
some meter reading when applying rf to the 
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HORIZONTAL MOBILE ANTENNA 

for 6-2 METERS 



6 METER 
ASQ-6 
$13.95 


621 Hayward Street, Manchester, N.H. 03103 


input loop, and the reading falls to zero 
when the LH side and the RH side act as 
resistive voltage dividers reducing the applied 
rf voltage in the same ratio. 

This situation arises when the antenna 
terminals present a purely resistive connec¬ 
tion, since the adjustable resistance has neg¬ 
ligible inductance or capacitance, and when 
the variable resistance is adjusted to the 
same value. 



Fig. 10. This simple bridge circuit will mea¬ 
sure antenna input resistance at resonance. 
Remember tolerances on capacitors are com¬ 
monly very loose. A capacitor checker can 
do an adequate job of matching. 

If you want to put this into a box it 
makes a handy item, once each year or so. 
A breadboard assembly, or simply soldering 


all connections and moving things gently 
will get you by, and to determine the result 
of your test you unhook the pot, after 
nulling, and measure its resistance with a 
low-range ohmmeter. 

Your procedure in applying this gear is 
suggested by the equivalent circuit of Fig. 8. 
The best approach goes in two steps. First, 
you determine the antenna’s resonant fre¬ 
quency by dipping it at a high-current point 
to discover its resonant frequency. Probably 
you merely add a couple of turns of wire for 
a coupling loop at the input terminals, and 
couple in the GDO to this loop. If antenna 
tuning is indicated, you bring the resonant 
frequency up or down by appropriate load¬ 
ing coil or capacitance adjustments. And 
then you apply the bridge to measure the 
antenna’s input resistance, at the same fre¬ 
quency. 

Since the antenna may have a very low 
input resistance, you may change its design 
or use a transformer matching system to 
increase the input resistance. In this case the 
rf bridge comes into play again to establish 
that your work has had the intended results. 
If a certain arrangement was supposed to in¬ 
crease a five ohm input resistance to 60 
ohms, and you get a good null with a 60 
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ohm bridge setting then you know you have 
achieved your goal. You will be using your 
antenna while the fellow with only an SWR 
bridge is still running around with wires, 
insulators, pulleys, etc. 

160 Meter Antenna Construction 

Now we are about ready to put up a 
shortened Marconi antenna. Where will we 
put it? Since we can place it wherever con¬ 
venient, it does not need to be very close to 
the transmitter. In fact, we want it at least a 
few feet from the building to reduce energy 
wasted by coupling into house wiring. The 
possibility of TVI is reduced too. 

Having chosen our site and identified a 
few places where we can attach the top 
portions of the system, we might make up a 
sketch something like Fig. 11. There is very 
little detail since we already know about 
what is available to work with. First we turn 
our attention to the ground connection. 



Fig. 11. Ballpark estimate of a real antenna 
somebody might construct for 160 meters. 
Note generous grounding. 

Because the antenna’s radiation resistance 
will be low, we must have an excellent 
ground. That could be the subject for an¬ 
other article, but it’s basically simple and is 
well treated in many handbooks. The key 
points when making a good low-resistance 
ground are lots of surface contact, and possi¬ 
bly some assistance from chemicals. Re¬ 
member salt and copper sulfate are plant 
poisons and may be carried out by ground 
water to do damage some distance away. 

Now, with the ground established, we are 
ready to start setting up our antenna. The 
flat top goes up and pulls the vertical por¬ 
tion with it. There is no loading coil, yet. 
With everything in approximately its finish¬ 
ed location we really have a full-scale mock- 
up of our antenna and we are ready for 


some cut-and-try adjustments. Careful notes 
and records will help. 

Probably the system resonates at too 
high a frequency. After determining what 
the resonant frequency actually is, we let the 
top down and add a loading coil of, say, 20 
microhenries. Pulling everything up again, 
we measure the new resonant frequency, 
which will be lower. This gives us two 
points on a graph of frequency versus load¬ 
ing inductance, and we plot this variation as¬ 
suming a straight-line relationship to choose 
a new inductance. 

I" DOWEL TO HEAVY WIRE OR 



Fig. 12. Sizable loading inductances can be 
assembled easily from materials available ar¬ 
ound the house, from Sears, or an Agway 
farm store. 

These three tests should give us an ex¬ 
cellent idea of the loading inductance re¬ 
quired to bring the resonant frequency down 
to 2 MHz. Ideally, we want to resonate the 
system to the top of the 160 meter band, or 
slightly above that, since we can make final 
adjustments at the bottom of the antenna 
without appreciably reducing its effective¬ 
ness. We make up appropriate rugged trans¬ 
mitting type inductances, perhaps from #16 
vinyl-insulated Sears-Roebuck wire on a 
piece of Sears plastic sewer pipe as suggested 
in Fig. 12, and assemble the finished an¬ 
tenna. 

A final test establishes that we have done 
the job in a sound workmanlike way, and we 
wind up with a finished antenna that looks 
something like Fig. 13. 



Fig. 13. Electrical appearance of the finished 
antenna. 

Try your understanding of the principles 
on the two other antenna designs of Fig. 14 
and Fig. 15. These are borrowed from the 
Radio Handbook where their operation is 
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antenna systems... 

a space problem? an installation problem? 

IS YUUnS a budget problem? an applications problem? 

or simply a problem of where to buy? 
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ting systems, complete systems or any component part. 
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Fig. 14. A simple single-band vertical bor¬ 
rowed from the Radio Handbook. It would 
have to be around 130 feet high on 160 
meters. Check as described in this article, 
before using. 


described in detail. They incorporate two 
schemes for increasing a low input resis¬ 
tance, and the antenna of Fig. 15 also has a 
top-loading effect which operates to reso¬ 
nate the system on the lower frequency 
band. 



Fig. 15. A two-band antenna, known as the 
"Multee." Efficient design workable on two 
bands, such as 160 and 80. 


Matching Into 160 Meter Antennas 

A 50 or 75 ohm coaxial cable is said to be 
properly terminated if it feeds a 50 or 75 
ohm resistive load. Referring to Fig. 8 again, 
we see that if the inductive and capacitive 
reactances are equal the load must be resis¬ 
tive. We guarantee this by checking and ad¬ 
justing our antenna to resonance at our in¬ 
tended operating frequency. But, looking at 
Fig. 9 we see our shortened Marconi will 
probably have a radiation resistance consid¬ 
erably lower than appropriate for the kind 
of system we would like to use for feeding 
it. What can we do to improve matching? 

A trivial answer is that a series resistor 
will make up the difference. A 5 ohm R c 
plus R r with an added series 47 ohm resistor 



Fig. 16. At RF, a matching autotransformer 
is not hard to make. Remember the lower 
end of the coil, inside the antenna tap, will 
carry a much heavier current than the upper 
end. A two-winding transformer will work 
equally well and could avoid mixing wire 
sizes on the same winding. 
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makes up 52 ohms, just right for feeding by 
a standard coax cable. We’ll have a matched 
system, and it won’t be worth peanuts. 

We can do much better with a nonreso¬ 
nant matching transformer. If you can do it 
at audio why not rft Imagine we want to 
match a radiation resistance of 1 ohm up to 
a 50 ohm cable. We see how to do this in 
Fig. 16. A 7:1 turns ratio will achieve a 
49:1 resistance conversion, just what is re¬ 
quired. And if we apply a few simple facts 
about transformers we can determine that 
our system actually performs as intended. 

Our key to sensible tests is that if the 
transformer is doing its job it will transform 
a short into a short. That is, our antenna 
should act the same with its input shorted as 
with the transformer input shorted. Check¬ 
ing the system’s resonant frequency under 
these two conditions will establish this 
point. 

Once we know the transformer is trans¬ 
forming, we check the system input resis¬ 
tance, looking at it through the transformer 
to establish that our input is really resistive. 
Finally, an on-the-air test shows the trans¬ 
former does not get very warm, indicating 
core losses are not excessive. Just to make 
sure, perhaps we check for harmonics or ob¬ 
serve the transformer’s operation with a 
scope to discover if the core is going into 
saturation and generating interference. This 
is very unlikely. Once we have performed 
all these tests we have about covered the 
field, and if we have done mechanically 
sound work our system will be reliable. 

To understand another way of matching 
the antenna’s low radiation resistance, let’s 
suppose we have a vertical antenna that ac¬ 
cepts 1 ampere at 20 volts, at resonance. 
See Fig. 17. Now, we split this antenna in 
two, and feed only one side of it. Since 
each side carries half the current we feed 
only one-half ampere into it. But then we 
will have to double the input voltage, in or- 
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Fig. 17. How to get something for almost 
nothing. Splitting the vertical increases the 
input resistance by a factor of four. This is 
the idea behind the antenna of Fig. 14. 


der to radiate the same power. The effec¬ 
tive input resistance, Ej n /Ij n , has increased 
by a factor of four. If we split the antenna 
three ways we could step up the effective in¬ 
put resistance by a factor of 9. 

Perhaps that seems strange. But this is 
the same system used on the higher frequen¬ 
cy bands, where a dipole may be divided in¬ 
to two parallel conductors of unequal size, 
and only one is fed. You see this in Yagi 
construction. The unequal size acts in the 
same way as the uneven division of fed and 
unfed conductors. This arrangement serves 
in the Radio Handbook antennas shown in 
Figs. 14 and 15. 

Finally, we can go to the VLF engineer’s 
trick of using several downleads. This works 
in the same way as the split-conductor me¬ 
thod, but it is more elaborate. See Fig. 18. 

TWO HALVES VERT 
SIMILAR IN 



Fig. 18. The idea of Fig. 17 can be used 
very practically in a more extreme form. 
Testing and adjustment is more difficult, 
but this is the way the Navy builds its huge 
VLF antennas. 

Here we have two “downleads”, for an 
apparent radiation resistance stepup by a 
factor of 4. Since each downlead carries 
half the capacitive current surging between 
ground and the horizontal top conductors, 
ground is less critical. To tune this one 
imagine each downlead gets half the avail¬ 
able top capacitance. Then the inductance 
per downlead must be twice that of a single 
downlead, with equal inductance for each 
downlead. Imagine a commercial engineer 
setting up a hugh VLF system with several 
downleads, if you like. I’d rather not! But 
it is a way to get efficiency from a system 
that would ordinarily offer high losses. 

VLF engineers can get workable efficien¬ 
cies from antennas for wavelengths in the or¬ 
der of a million feet. Now that mere 530 
feet doesn’t look so bad after all, does it? 
So get out there and enjoy that Summer 
weather while you get your new antenna 
established. 

...W1EZT 
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The Triac 


Theory and Practical Application 


To many of us in amateur radio, “state of 
the art” is a phrase which conjures up visions 
of complex solid state circuitry as well as a 
rapidly diminishing bank balance. 

Many a writer, moreover, while professing 
the simplicity of his brain child, fails to accu¬ 
rately evaluate the contents of his meager 
junk box. Mine, for one, is truly a poverty 
area. That 50 mH choke that the author 
plucked from an old chassis came into my 
possession as a result of a cash outlay of 
$1.98. The common 2N4012 VHF transistor 
set me back $24.00, plus shipping costs. 

Having read this far you undoubtedly now 
assume that I will reveal to your bloodshot 
eyes a project involving little more than hair¬ 
pins, razor blades and hookup wire. Sorry to 
burst the balloon, OM. 

Resign yourself to the inevitable. Prepare 
to wring a little more out of that threadbare 
wallet. This little gem will cost you—but it 
will save you quite a bit also. 

A Variac is a very useful item around the 
shack. It will regulate the speed of your drill, 
run up the B+on your KW rig, slow down the 
electric fan or dim the living room lights. The 
limiting factor is expense. A Variac with a 
current rating large enough to do a big job 
often carries a price tag of up to and over 
SI 00. 

Here then is the story behind an electronic 
Variac that will handle a full 6 amps of ac cur¬ 
rent, will operate any kind of electric motor, 
and will cost a mere $5 worth of components. 

What makes this all possible is a recent de- 



Fig. 1. Symbol for the triac. 


vice which made its debut on the solid state 
market only last year. Its name, the triac. 

The triac is a type of Thyristor, a device 
having characteristics similar to those of the 
thyratron tube. Fig. 1 shows the schematic 
symbol of a triac. 

This three lead package basically consists 
of two 4 layer semi-conductor structures 
placed back to back. The layers are composed 
alternately of P and N type material (Fig. 2). 
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Fig. 2. Internal construction. 

The electrodes are the Main Terminal 1, Main 
Terminal 2 and the Gate or control electrode, 
analogous to a thyratron’s grid. 

Where the silicon control rectifier, a com¬ 
mon thyristor used in light dimmers, is only 
capable of half wave operation, the triac will 
provide symmetrical bidirectional control 
(Fig. 3). It is thus usable with any type of ac 
electrical load where the SCR control is 
usable only with ac-dc type devices. 

The operation of a triac depends upon 
three values. These are forward breakover 
voltage, holding current and gate signal. 

When either diode in the triac is forward 
biased (the anode positive with respect to the 
cathode), it may either present a high or low 
impedance to the circuit depending upon the 
potential applied. The triac will conduct very 
little until its forward breakover voltage is 
reached. At this point it will switch to the 
on state and conduct heavily, presenting a 
very low impedance to the circuit. 

As an applied ac voltage becomes more 
positive (Fig. 3), little current will flow until 
the breakover value of voltage is reached. At 
this time the triac will switch on. As the 
voltage drops to zero, a point is reached at 
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which there is no longer sufficient “holding” 
current flowing to sustain the triac in its on 
state and the device will turn off, ceasing to 
conduct. 

The alternating voltage now makes its ne¬ 
gative excursion and once more there is no 
current flow until the breakover point is ar¬ 
rived at. 

As seen in Fig. 3, the triac acts as a switch 
turning off during a portion of each ac cycle. 
The effect of this switching action on a load 
powered by this circuit is much the same as 
of a Variac. We can effectively reduce the 
available power to the external device. 



Fig. 3. Silicon control rectifier vs triac. 


To vary this switching action is the role of 
the Gate lead. When there is no voltage ap¬ 
plied to the gate, the main terminal voltage 
must reach the breakover value (V(b G )) of the 
device before current will flow. As Gate volt¬ 
age and thus Gate current is applied and in¬ 
creased, the V(bo) level is decreased causing 
the triac to conduct earlier in the ac cycle. 

In a practical circuit, the triac is operated 
far below its breakover voltage and is trigger- 
ed-at any voltage level desired-by a gate sig¬ 
nal large enough to assure that the device will 
turn on. 

Once in the conducting state, the triac, 
independent of its gate voltage, will continue 
to conduct until the terminal voltage and cur¬ 
rent fall to below the holding value. 

The circuit shown in Fig. 4 utilizes a neon 
lamp as a triggering device. The object is to 
obtain a pulse of current which is variable in 
frequency and can therefore be used to trig¬ 
ger the triac into conduction at any portion 
of the ac cycle. 


OFF 



Fig. 4. Single time constant circuit with 
neon bulb trigger. 


A neon bulb is bilateral; will conduct 
equally well in both directions, making it a 


natural for triac operation. On each half cy¬ 
cle, the capacitor is charged through a poten¬ 
tiometer, its rate of charge or RC time con¬ 
stant being determined by the setting of the 
pot. When it reaches the firing point of the 
neon bulb (about 50 volts) it discharges 
through the bulb and the triac gate lead, 
turning the triac on. By varying the value of 
the potentiometer, the turn on point of the 
triac is varied and thus the load receives more 
or less power from the line. 

Neon triggering has a number of disadvan¬ 
tages, however. When used with a common 
120 vac line, a voltage loss of up to 1 0% may 
result due to the relatively high firing point 
of the bulb. Also, radiation acts to lower the 
firing potential, causing the circuit to become 
unstable. 

A more satisfactory arrangement can be 
realized through use of trigger diodes. These 
are solid state equivalents of the neon bulb. 
We need not delve into the realm of solid 
state triggering, however, since the semicon¬ 
ductor world has simplified the job by build¬ 
ing and marketing a triac having its own in¬ 
tegral triggering device. A number of these 
are available on the market with a price tag 
in the neighborhood of $3.00. Such a device 
is the RCA 40431 —a little beauty which will 
handle up to 6 amps when operated with a 
proper heat sink. 

The circuit (Fig. 5) is of such simplicity 
that the entire complement of parts may be 
mounted directly on the terminals of a po¬ 
tentiometer. A double time constant circuit 
was chosen to avoid the “quick turn on” ef¬ 
fect of a single time constant circuit. The 
triac is kept in some degree of conduction at 
all times so that a smooth turn on is facilita¬ 
ted. 


OFF 



Fig. 5. Double time constant circuit with 
internal trigger. 

In construction of this device, it should be 
remembered that the triac must dissipate 
quite a bit of heat. After some experimen¬ 
tation, I have found a Wakefield NC-303K 
heat sink excellent for this application. A 
.335 inch diameter hole should be drilled in 
one end and the triac press fitted into it. 
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VHFi FM MONITOR RECEIVER 




Only 
$59.95 
Postpaid 
in the U.S.A. 


100% MADE 
IN U.S.A. 

The new VANGUARD FMR-150 is not just another frequency converter but a complete FM re¬ 
ceiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating those closely 
spaced stations you hear together on other sets* Double conversion to eliminate interference from 
image frequencies* Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity, and minimum 
cross modulation* Automatic squelch for eliminating noise* Self-contained speaker* Operates on 
12v. D.C. negative ground* Heavy gauge anodized aluminum case 6" x 7" x 1-3/8"* Provision for 
4 crystal controlled channels at the push of a button* One channel of your choice supplied with 
receiver. Additional channels available just by plugging in another crystal at $4.95 ea. No need to 
buy another RF unit as in some other sets* Factory tuned to cover any 6MHz segment from 135 
to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our factory. Include 
remittance in full plus sales tax if you reside in N. Y. Be sure to state the 6MHz segment you will 
want to cover and the exact push button frequencies to be included. 

Dept. H, 196-23 Jamaica Ave., 

■ ■-■a* mi ii a « ann 


VANGUARD LABS 


Hollis, N.Y. 11423 


The heat sink will have line voltage ap¬ 
plied to it during operation and should be 
placed in such a way that it will have ade¬ 
quate room for heat dissipation yet not be 
touched. It is recommended that the sink be 
mounted in the vertical position so that con¬ 
vection air currents will cool it most efficient¬ 
ly- 



TO TRIAC 
CONTROL 
CIRCUIT 


Fig. 6. RF interference filter. 


When the triac control is used for opera¬ 
tion of an electric tool or lamp, no filter is 
necessary except if undue interference is ex¬ 
perienced in nearby radio or television recei¬ 
vers. For such cases a line filter should be 
used. 

I have made use of the device for control 
of the speed on a drill, lamp dimming and as 
power supply control, all with great success. 
Have a ball OM and amaze the gang with your 
$5.00 Variac. 

...K8TSQ 


America's Most Reliable! 

AMATEUR DEALER SINCE 1937 
Now Featuring Drake and Swan Equipment 
plus a Full Line of Amateur Accessories. 

CURRENT USED GEAR LIST 

Ameco pcl-p nuvistor pre amp 6-160. $ 19.00 

Central Elec. 100-vdlx. Xmtr. $299.00 

Collins 75S1 Rcvr. w/wtrs rjtn.tuning $325.00 
Drake 2-B w/2BQS Spkr.&Stal.calib. $159.00 
Ejco 752 DC mobile power supply. $ 49.00 
Galaxy DC-35 mobile power supply $ 69.00 
Galaxy 300 Triband Xcvr.-AC sply. $179.00 
Globe Scout 680 AM/CW transmitter $ 39.00 
Gonset GSB-100 SSB/AM/CW trnsmtr, $149.00 
Hallifcrafters HT32 SSB/AM/CW Xmtr $ 199.00 
Hallifcrafters SR42 2 meter transceiver $109.00 
HallifcraftersSR-160 Triband Xcvr. both power 


supplies, and mobile mounting rack $249.00 
Hammarlund HQ110C Rcvr. Si sokr. $129.00 
Hammarlund HQ170C Rcvr. Si spkr. $219.00 
Heathkit SB-IOSSB Adapter $ 49.00 

Heathkit TX-1 Apache transmissions $ 79.00 
Heathkit DX-100 transmitter - as is- $ 49.00 
Heathkit HW16 Triband CW Xcvr. $ 89.00 
Heathkit HG-10 vfo $ 25.00 

Lafayette TR-106 6 meter transceiver $ 89.00 
Lafayette HA-1200 2 meter transceiver$139.00 
Swan 350 transceiver $269.00 

Swan 400 w/420 vfo amp 117b ac sply $349.00 
Swan 4l0 vfa (new) forS50c/500c $ 89.00 
Swan TV-2 (14mc.if) 2 mtr. Xcvr. $239.00 


/U1 Gear Unconditionally Guaranteed 



BOX 37A PHONE 605-886-5749 

WATERTOWN. SO. DAKOTA 57201 
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Edward A. Lawrence, WA5SWD 
1211 Drexel Drive 
Plano, Texas 75074 


430-470 khz 



Frequency 

Generator 


Here is a simple sweep frequency generator 
for aligning the most common if strips. The 
unit has only one transistor because the sweep 
voltage is taken from the oscilloscope it is 
used with. Most general purpose oscillo¬ 
scopes have a sawtooth output jack. By using 
this sawtooth, the frequency is locked to the 
position of the trace. 

The oscillator is made to deviate in fre¬ 
quency in step with the voltage applied to the 
base bias circuit, either the sweep voltage or 
the dc voltage applied at the control point. 
If no sweep or control voltage is applied, the 
oscillator runs at the center frequency, and 
may be used as a conventional signal genera¬ 
tor. 

The 2.5 mh choke and the two 150 pf 
capacitors form a very broad tank circuit, 
so it is easy to FM the oscillator without a 
great change in amplitude. As to how the 
change in base voltage causes the frequency 
shift, I am not quite sure. All I know is that 
it is quite linear and is a positive shift (Fig. 3). 
That is, an increase in base voltage causes an 
increase in frequency. Also, a change in col¬ 
lector supply voltage will shift the frequency, 
so be sure to use a stable supply. 

Since an rfc is used as part of the tank, 
you may have to compensate for a variation 
in center frequency by changing the 150 pf 
capacitors to some other value to get 455 
khz as your center value. 


APPLIED DC 

SAWTOOTH SWEEP CONTROL 



Ffg.1. Sweep generator circuit diagram. 

If you do, then run a plot of dc control 
voltage vs frequency and adjust the voltage 
divider R2 and R3 so that 1 volt P-P at the 
sweep pot wiper gives plus and minus 5 khz 
(10 khz total). This is not as hard as it 
sounds. Just listen for the harmonics on a 
broadcast band radio. For instance, the sec¬ 
ond harmonic of 430 khz is 860 khz, and the 
second harmonic of 470 khz is 940 khz, both 
handy on the BC radio. Note the dc voltages 
at the control point required to obtain these 
frequencies. Take the difference and divide 
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by four. The answer is the P-P voltage re¬ 
quired to shift the oscillator plus and minus 
5 khz. Then apply a low, known ac voltage 
to the wiper of the sweep pot with the switch 
in the sweep applied position. Adjust the 
value of the divider resistors to get the proper 
fraction. In my case it was 0.43. 

It is advisable to run the sweep rate as 
slowly as possible, in order to display the re¬ 
sponse curve as accurately as possible. The 
sharper the skirts, the more slowly the gener¬ 
ator must pass through the bandpass. With 
this generator, the amount of frequency devi¬ 
ation is controlled by the P-P amplitude at 
the sweep pot arm. If you are looking at the 
response of a regular if, you would set the 
sweep amplitude high to see the entire re¬ 
sponse curve. As far as an accurate display is 
concerned, this is fine, since the slope of the 
skirts is shallow. But if you were looking at 
the response of a sharp filter, you could not 
tolerate such a wide sweep, because the fast 
rate-of-change would tend to skew the dis¬ 
play. To correct this, reduce the sweep am¬ 
plitude to reduce the frequency deviation 
down to the edges of the skirts of the re¬ 
sponse curve. This reduces the rate of change 
and minimizes the skewing of the display. 
Also, ii is better to display the if before de¬ 
tection, if possible, to prevent the detector 
time constant from possibly distorting the 
display. 

OSCILLOSCOPE 



Fig.2. Interconnections of sweep generator. 

If you have the sweep generator set up as 
described, then it is easy to set the sweep for 
a known deviation, and then procede to read 
the 3 or 6 db points from the face of the 
scope. Be sure to disable the AGC for this 
test. 

For those who aren’t familiar with the set¬ 
up for obtaining the response curve display, 
refer to Fig. 2. and the following outline. 


DC VOLTAGE VS FREQUENCY 



Fig.3. Sweep frequency vs dc voltage. 


DC CONTROL VOLTS FREQUENCY 
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First, hook up the equipment as in Fig. 1 
Set horz gain for desired sweep width. Adjust 
sweep amplitude pot on generator for de¬ 
sired frequency range. Set output level to 
mid-range. Adjust the vert gain for the desir¬ 
ed pattern height. 

If we wish to change the total frequency 
deviation and the horizontal display width at 
the same time, use the scope’s horz gain con¬ 
trol. This presumes that the amplitude of the 
sawtooth output is also varied by the horz 
gain control. 

If we wish to change the frequency spread 
and not change the width of the scope dis¬ 
play, adjust the sweep amplitude control. 
This allows you to take a better look at the 
sidelobes or any ripples in the passband, de¬ 
pending on how the controls are adjusted. 

You don’t have to use a sawtooth to sweep 
with if it isn’t handy. 

Sixty hz can also be used, but it will pro¬ 
bably skew the passband you are trying to 
display, so I don’t recommend it. One note 
here: when the sweep generator is first turn¬ 
ed on, or the setting of the sweep amplitude 
is changed, the frequency will drift for a few 
seconds. This is due to the charge on Cl 
changing to a new level. Cl is large to couple 
the low frequency sweep with as little distor¬ 
tion as possible. 

...WA5SWD 
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The Rev. Robert O. Gardiner , KIOXK 
32 Sutherland Street 
Andover, Mass. 01810 


What Do You Think? 


Truth stranger than fiction has been the 
subject of several very interesting QSO’s in 
which I have participated in the last few 
years. In most cases the ham relating his 
experience has mentioned “the long arm of 
coincidence.” In the true story which 
follows I leave the decision to the reader; 
was this coincidence or ... ? 

On the 30th of October, the weather man 
on WBZ-TV mentioned that there might be 
an aurora during the evening because of a 
solar flare the day before. To those hams 
who are familiar with the phenomenon and 
results which may be experienced on six 
meters, the announcement of a pending 
aurora is an invitation to warm up the 
six-meter rig and turn the beam into the 
north. 

It had been sometime since I was last on 
six; I therefore welcomed the opportunity to 
fire up the rig - in “studio B.” To my 
disappointment, the familiar noises 
accompanying the aurora were not to be 
heard. However, I tuned across the band and 
very near 50.4 mhz discovered the voice of 
an old-timer signing his call after a short test. 
W1KKB, Louie, after many years of 
operation in Everett, Massachusetts, moved 
to Exeter, New Hampshire. I gave Louie a 
shout and was not surprised when he 
returned my call. After the usual informal 
opening remarks during which Louie 
chastized me for not reminding him of our 
recent ham get-to-gether at Moody Beach, 
Maine, which has been held on an annual 
basis for the past three years, he gave it back 
to me. 1 apologized for overlooking an 
invitation to KKB and remarked that this 
year the preparations and invitations were 
mostly left hanging until the last moment. I 
pointed out that we sorely missed John, 
WA1ANK, who had arranged for mimeo¬ 
graphing the announcements the year before 
and had greatly assisted me in the mailing 


and in alerting all hams whom he had 
contacted by radio. 

It was while we were on vacation on the 
second Wednesday in July this year that the 
XYL, Bette, received a phone call at the 
camp informing us of the death of 
WA1ANK. He, Johnny, had come home 
from his office early in the day feeling quite 
ill, but as was his custom had turned on the 
Swan 250 and was in QSO with Joel, 
K1MUE, in Mason, New Hampshire, He 
failed to respond when his turn came around 
again and was sitting there in his chair when 
Dottie came home for lunch. 

We all loved John on six meters and he 
had literally thousands of ham friends on 
two and six. He would get on in the contests 
to help others get their points, and assisted 
in setting up the hilltoppers in preparation 
for the VHF contests. He was kind, 
courteous, and above all, a friend to all. 
Louie confirmed my remarks concerning 
Johnny and mentioned how much he missed 
the days when either from home or mobile 
rig WA1ANK could be heard in the thick of 
the six-meter activity. 

It suddenly occured to me that I had an 
appointment, and that I had best sign 
shortly; 1 said as much to Louie and was 
winding up the QSO when it passed through 
my mind to say to Louie that if Silent Keys 
could listen in and read the mail, surely John 
would be right in there. Then as I was about 
to sign . .. the rig went off the air, the 
receiver became silent, and the blower on 
the 4 x 150A spun to a stop. 

At first I imagined I had lost a fuse in the 
modulator-power supply unit. After 
fumbling around for a slowblow fuse and 
just as I was about to replace it, I noted that 
with the rig out, the receiver gone, and the 
fan disabled, the trouble must be at the main 
fuse box. 

Opening the cover on the box, it was not 
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at once apparent which of the two fuses had 
blown. I turned on the low frequency power 
switch in “studio A” and removed a fuse 
until the low band rig, light and all, went 
off. Quickly 1 placed the now proven 
“good” fuse in the other fuse socket and the 
power returned to “studio B.” 1 reexamined 
the nonworking fuse and still saw nothing 
wrong with it. It was one of those known as 
a fustat plug and had been put in the switch 
box early in 1967. Then I remembered; 
because of the great line voltage drop I had 
been experiencing since we had moved to 
Andover from Boston, 1 had hired W1HTY, 
Bill Howarth, a professional electrician, to 
run two separate lines from a new switch 
box. 

This was the first trouble I had had since 
the installation. Bill, W1HTY, died a year 
ago last August, again, while I was on 
vacation. 

(Our friendly supplier who sold me some 
replacement fustats examined the 
nonfunctioning fuse and then asked me what 
was wrong with it. I could only say that 1 
believed that John, and Bill, two Silent 
Keys, good friends from Andover and North 
Andover, respectively, were the only ones 
who really knew what was wrong with that 
fustat .) 

When I finally got the rig back on the air, 
Louie was still on frequency talking to 
WA1IVT, Mel, and WA1ELZ, Ed, of 
Methuen, both of whom had been reading 
the mail when my rig suddenly went off the 
air. Louie said, “Let’s see if Father Bob has 
his rig back on the air.” 1 turned on the 
power and explained to the fellows that my 
troubles were not serious but were not really 
of this world. What do you think? 

. . .KIOXK 

Eliminating Hand Capacity 

Most experimental circuits are tried out 
“bread-board” fashion. Hand capacity effects 
can be troublesome, especially at the higher 
frequencies. In order to minimize hand cap¬ 
acity effects the following gadgetry was de¬ 
vised. The adjustment screws in trimmer 
capacitors and slug-tuned rf coils is fitted with 
a flat piece of tin, securely soldered into the 
slot. Then it may be adjusted with a long 
hollow tube of plastic or hard rubber which 
has been slotted at one end for this purpose. 
This idea may be used to improve the align¬ 
ment of any piece of electronic equipment, 
“home-brew” or factory built. 

George M. Gabus, WB2IJF 
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from 

STOCK 

A COMPLETE LINE OF 

fain 

VERTICAL ANTENNAS 

MODEL 18AVQ ... A high-perfor¬ 
mance oil-band vertical. Automatic 
band switching all-bands 10 thru 80 
meters. Features individually tuned 
Hy-Q traps that provide peaked 
performance on each band. Takes 
maximum legal power. Feeds with 
52 ohm coax. SWR less than 2:1 
on all bands. Simple to install on 
ground or rooftop. Withstands 100 
MPH winds when properly guyed. 

Model 18AVQ $67.50 NET 

OTHER MODEL VERTICALS , 

IN STOCK. 

14AVQ 10 thru 40 Meters $35.95 
12AVQ 10, 15 & 20 Meters $26.95 

ALSO CHECK WITH US FOR OTHER 
HYGAIN PRODUCTS. / 


Scxutd RADIO 

BOX 893 CONCORD NH 03301 

FONE 603-225-3358 
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callbook 



Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 250 for 
mailing in U.S., Possessions 
These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 500. 


GET YOUR NEW 


ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 
$6.95 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
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• World Prefix Map! 
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Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 
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• Great Circle Bearings! 

• International Postal 
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• Plus much more! 
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Dave Mann, K2AGZ 

One Daniel Lane 

Kinnelon, New Jersey 07405 


Leaky Lines 


To all of you who served in the Army 
during World War II as I did, it won’t be 
necessary to explain the term “latrine 
lawyer.” Those who have no first hand 
acquaintance with this ubiquitous character 
may know that he is someone who knows 
everything about everything. He doesn’t 
mind telling anybody within earshot exactly 
what to do, when and how to do it, and 
why. If you dig beneath the superficial 
veneer of this specimen, you will find a faker 
and charlatan, possessing what Oscar Levant 
once called a smattering of ignorance. 
Armed usually with only the sketchiest sort 
of information, he expands it with a tenuous 
structure of half-truth, innuendo, rumor and 
implication. He will fasten onto you like 
Sinbad’s old man of the sea, and will never 
let you go, haranguing you till your ears 
ring. The inexperienced, the meek and the 
gullible; these are his “pigeons.” He is one of 
nature’s true phenomena, first, last and 
always, a phoney! 

Ham radio is not immune. We, like the 
Army, have our share of “bathroom barris¬ 
ters,” who may be found, holding forth on 
the airwaves, counseling all their starry-eyed 
admirers. Impressionable beginners, ingen¬ 
uous and naive; more mature persons with 
fancied grievances and gripes; the inarticu¬ 
late and prejudiced seeking a voice; misfits 
who revel in divisiveness; all these gather 
around his feet, drinking it all in. 

There’s just one fatal flaw in this idyllic 
scene. The guy doesn’t know what he’s 
talking about. It’s all a mish-mash of misin¬ 
formation, without a scintilla of creditable 
fact to back it up. Here are some common 
examples of his hogwash. 

“I wouldn’t use an electronic keyer for all 
the rice in China. They make everybody 
sound just like a tape machine. Why, you 
lose your identity completely. Give me the 
good old bug every time.” 


What hokum! There’s more bad sending 
on bugs, side-swipers and cootie keys than 
you can shake a stick at. If a banana-boat 
swing is supposed to be a mark of identifica¬ 
tion, it escapes me. It doesn’t make for 
individuality of fist, as much as it demon¬ 
strates little or no concept of the sound of 
true CW. Moreover, characteristic individ¬ 
uality of spelling, punctuation, word usage 
and other unique peculiarities are main¬ 
tained regardless of the sending instrument. 
What we need are more electronic keyers, 
not fewer. Perhaps this would clear up some 
of the horrendous stuff that’s been passing 
for CW for a long time. In any case, it would 
help diminish that atrocious syncopated 
swing, and reduce it to a passably tolerable 
minimum. 

“I’m not interested in having broad¬ 
casting quality audio. What really counts is 
communication. That’s the name of the 
game. Boy, when there’s a pile-up, I just 
crank up my Whatziss Mark III, and turn the 
gain wide open. I like to watch those needles 
jump. Then I know the DX station is going 
to copy.” 

Yes, and so will everyone else within 
twenty khz, plus or minus. What can I say 
about this guy, except that essentially he’s 
just a pig who doesn’t consider other 
people’s rights at all. His trademarks are 
over-modulation, audio distortion, flat-top¬ 
ping, unwanted hash and spurious radia¬ 
tions, and an abusive attitude toward anyone 
who tries to suggest that he cut back on his 
gain a bit. Brother, how wrong can you be? 

“You guys are not on frequency. I’m 
crystal controlled, so I know I’m on fre¬ 
quency.” 

Not a single word about whether that 
crystal is in an oven. No mention of the 
associated circuitry, the trimmer capacitor. 
No awareness that the crystal may be pulled 
quite a few cycles by manipulation of the 
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tuning condenser. Nothing about voltage 
regulation, which, if poor, can put that 
crystal right outside the ballpark in nothing 
flat. But no! This character makes his 
unequivocal statement, and all the little 
shrinking violets let him get away with it, 
even though they know far better, simply 
because they don’t want to fall into his big 
mouth. So, he gets by without a challenge. 

“You don’t have to worry about SWR. 
Anything less than four to one is okay. 
Don’t worry about reflected power or 
standing waves. Lookit. If conditions are 
lousy, sunspots, aurora or wrong skip, you 
aren’t going to get through, even with a 
kilowatt. And if conditions are right, they’ll 
copy you on a wet noodle. So why worry 
about getting a unity match? Forget the 
SWR.” 

Great, isn’t it? I really don’t care about 
him. In fact, maybe we’ll get lucky and he’ll 
burn up his final, and we’ll be rid of him 
once and for all. It’s too bad that so many 
gullible people will go along with him. 

“I have it on good authority that incen¬ 
tive licensing will never go through.” 

Does that sound familiar? It ought to; we 
heard it so often for a couple of years. It was 
stated with fervor and conviction. It 
reminded me of the scared kid, whistling 
while taking a shortcut through the ceme¬ 
tery. These guys were so adamantly set 
against the re-structuring proposals that they 
couldn’t imagine that anyone would disagree 
with them. Many of us were against incen¬ 
tive licensing, that’s true. But, when it 
became a fait accompli we simply rose to the 
challenge, and started to prepare ourselves to 
meet it. The same jokers are now saying 
something like this: 

“I have it on reliable authority that the 
FCC is going to take a long, hard look at this 
fiasco, and is going to refuse to.implement 
the second year sub-band allocations. It just 
hasn’t worked out the way they hoped.” 

More wishful thinking. They would rather 
stew in their own venom than come to grips 
with the obstacle, and exert themselves in 
order to overcome it. 

Here are a few more, about which I will 
not comment. I leave it to you to draw your 
own inferences concerning my feelings in the 
matter. 


“What do these nets think they're pulling, 
anyway? They don’t have any right to tell 
me to move. I’ve got just as much right on 
this frequency as they have, and if they want 
a clear channel, let them use the telephone.” 

or. . . . 

“I listened on this frequency and didn’t 
hear a soul. Just because you claim to be 
running overseas phone patches doesn’t en¬ 
title you to take over the whole band. Did 
the FCC give you this channel exclusively, or 
something? Boy, a guy comes home after a 
hard day at the buttom works, looking for 
some relaxation, and right away some do- 
gooder tries to push him off the air. I tell 
’em nuts. Every time.” 

or. . . . 

“Whaddye mean, I’m on the DX station’s 
frequency? Let him go down to the foreign 
portion where he belongs. If I feel like 
working here, it’s my business, and if you 
don’t like it you can lump it. It’s a free 
country.” 

And so it goes, on and on, far into the 
night. How about this one: 

“I didn’t copy that last transmission, 
Mac. Some lid interfering deliberately. He 
was testing on this frequency before we 
started, and I’m sure he heard us. But he’s 
still testing. I don’t know what’s happened 
to good, old-fashioned courtesy, anymore.” 

or.. . . 

“Take it from me, Charlie, all these here 
appliance operators with the sideband gear 
are making a shambles outa this hobby. I’ve 
been using this receiver for over twenty 
years, and I never had any trouble before 
these quack-quackers came around. They’re 
all over the band, broad as a barn door. 
Whaddye mean, a product detector? I never 
needed one of those when a good AM signal 
came through. And don’t tell me about the 
selectivity, either. This receiver of mine has 
been doing a great job for me, and I’m not 
about to modify it just because of a bunch 
of Donald Ducks. Sooner or later this 
sideband stuff is gonna fade right outa the 
picture, anyway.” 

Well, I just thought I’d get it off my 
chest, anyway. Anyone for tennis? 

. ..K2AGZ 
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Parker R. Cope W3SGV 
15 Oak Knoll Road 
Cockeysville, Maryland 21050 


Magikey - 


for Automatic Didahs 


Flat-walleted brass-pounders, take heart. 
An electronic key, the Magikey, is a gutless 
wonder for making self-completing dots and 
dashes with controlled spacing. Only three 
plastic transistors are used to generate the 
keying waveform, and the lot can be bought 
for about two dollars. A keying relay and 
driver are available for about another three 
bucks if you need them, and the single pole 
key can be anything from a “Vibro-key” to 
a piece of hacksaw blade. 1 Don’t let the cost 
or size mislead; it’s a real performer, almost 
like magic. 

The Magikey uses the Programable Uni¬ 
junction Transistor (PUT) to develop the 
timing function and keying waveform. The 
PUT is a peculiar device introduced by GE a 
little over a year ago. The PUT exhibits a 
negative resistance between anode and 
cathode whenever the anode-gate junction is 
forward biased and a critical anode current, 
Ip, is permitted to flow. That is, after the 
anode is made more positive than the gate, 
the regeneration inherent in the PNPN 
structure causes the anode-cathode and 
gate-cathode voltages to drop to less than a 
volt above cathode voltage. The device 
remains “on” until the anode current is 
reduced below Iv. After the anode current is 
reduced below Iv, the device turns “off”, 
and the anode cathode terminals become 
essentially an open circuit. 

The ratio of lp to lv can be from 5 to 50, 
depending on the gate voltage source 
resistance. The highest ratios seem to occur 
when the source resistance is in the range 


2 MEG 



* NOT CRITICAL 

Fig. 1. Magikey electronic key schematic 
diagram. 

from 10K to 100K. The lowest ratios occur 
when the source is in the range of 1K. 

The Magikey, shown schematically in Fig. 
1, can be divided into three parts: the timing 
section, Ql; the keying waveform generator, 
Q2 and Q3; and the keyer, Q4. 

The timing circuit basically is a UJT 
relaxation oscillator. When the cathode is 
grounded, it operates as follows: The timing 
capacitor, Cl, charges through the speed 
control Rl, and the PUT anode voltage rises 
at a rate determined by Cl, Rl, and the 
supply voltage. Rl is chosen so that its 
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current is greater than the lp of the PUT but 
less than Iv for all conditions. When Cl has 
charged to the gate voltage, Vg, the PUT 
turns on and discharges Cl to about cathode 
voltage. After Cl has completely discharged, 
the only current available to the anode is 
through Rl. Since this is less than Iv, the 
PUT turns off. The capacitor then begins to 
recharge to repeat the cycle. 

The anode voltage of the PUT, then, is a 
sawtooth with the maximum positive voltage 
approximately Vg, and the least positive 
voltage approximately equal to cathode 
voltage. When the cathode circuit is open, 
the anode voltage rises to Vg and is limited 
there by conduction of the anode-gate 
junction, and oscillations are interrupted. As 
soon as the cathode circuit is closed, Cl 
discharges to cathode voltage at a rate 
determined by Cl and the impedence in the 
cathode circuit. In the circuit given, any 
closure longer than 1 ms is enough to allow 
Cl to completely discharge. 

To generate dash timing, the cathode is 
closed to ground and Cl discharges to about 
1 volt. The time required for Cl to recharge 
to Vg is equal to the time of a dash and a 
space. To generate dot timing. Cl is not 
closed to ground but to a positive voltage, so 
that the time required to recharge to Vg is 
reduced to that of a dot and a space. The 
sawtooth pattern for the word “an” is 
shown in Fig. 2. 



Fig. 2. Keying waveform for word "AN." 

The keying waveform shown in Fig. 2B is 
generated by sensing whether the sawtooth 
voltage is above or below a particular voltage 
Vs. When the sawtooth is more positive than 
Vs, a “key-up” voltage is produced. When 
the sawtooth is less positive than Vs, a “key 
down” voltage is produced. The time 
required for the sawtooth to rise from Vs to 
Vg is the time of a space, or the minimum 
“key up” time that can be generated. 

In the keying waveform generator 
section, the PUT, Q3, does the voltage level 
sensing, while Q2 isolates the timing 
capacitor from the loading effects of Q3. 
When the voltage on the emitter of Q2 is 
higher than Vg of Q3 and causes Ip to flow 
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through R4, the PUT turns on, and the 
anode and gate voltages fall to about 1 volt. 
This voltage level represents “key up.” When 
the voltage on the emitter of Q2 is reduced, 
(the timing capacitor is discharged), the 
anode current available to Q3 is less than lv, 
and the PUT turns off. The voltage at the 
gate of Q3 switches from about 4 volts “key 
down” to 1 volt “key up.” This is more than 
enough to drive a keying transistor or even a 
low-power audio side-tone generator. 

In the keyer section, Q4 is the keying 
transistor. The “key down” current varies 
with power supply voltage, from .25 ma 
with a 12 volt supply, to .5 ma with a 24 
volt supply. This current is sufficient to 
drive a low current transistor. In Fig. 1, the 
keying transistor is shown driving a keying 
relay, but the most practical and economical 
approach depends on the keying arrange¬ 
ment used in your transmitter. A high 
voltage transistor costs about half as much as 
the relay, but has limited current carrying 
capability. 

When driving a relay, the power 
dissipation in the transistor can be very low. 
The dissipation is less than 75 mw when 
driving the 500 ohm coil, as shown in Fig. 1. 
The problem is not dissipation; it’s the 
inductive kick when the transistor turns off. 
The diode across the relay eliminates that 
problem, so that a low voltage transistor can 
be used to drive the relay. The diode does 
extend the relay release time, but it should 
be significant only if you’re batting along at 
30 wpm or so. You won’t be working me, 
though, at those speeds, so I’m not too 
picky. If you are, use a high voltage 
transistor that can stand the kick. 

The circuit given has a keying speed range 
from about 5 wpm to 50 wpm. If this is a 
greater range than you need, you can 
rejuggle the R and C combination in the 
timing circuit. Just keep the total resistance 
between 200 K and 2 megohms, and pick a 
value for Cl that gives the speed you want. 
C will depend on the supply voltage, among 
other things, but generally it will be in this 
range: C(in ufd)= words per minute/3 x R(in 
megohms). 

The switch SI across Q3 provides a 
continuous “key down” condition for 
tuning the transmitter, if you need it. I tune 
up with a string of dashes, and mentally 
correct the meter readings to account for the 
fact that the key is “up” one-fourth the 
time. 

Adjusting the Magikey for proper charac¬ 


ter formation is a snap. You can use a scope 
or a voltmeter at the gate of Q3, or an 
ohmmeter across the relay contacts. Either 
method is better than trying to go by ear. 
The adjustments are straightforward when 
made in this order: 

1. Connect the ohmmeter across the 
relay contacts, or a voltmeter to the gate of 
Q3. Off-set the meter’s zero to read zero 
with “key up.” Note the meter reading with 
“key down,” SI closed. 

2. Set the keying speed control for near 
maximum speed so that the meter can not 
follow key closures. 

3. Close the key to the dash position and 
adjust R3, Q1 gate voltage, to cause the 
meter to deflect to exactly 75% of the “key 
down” reading. On the ohmmeter this is 
75% of full scale, since the contacts are 
closed three fourths of the time when 
making properly formed dashes. 

4. Close the key to the dot position and 
adjust R2, Q1 cathode voltage, to cause the 
meter to deflect to exactly 50% of the “key 
down” reading. On the ohmmeter this is 
50% of full scale, since the contacts are 
closed exactly half the time when making 
properly formed dots. 

That’s all there is to it. The dot/dash/ 
space ratio holds for all keying speed 
settings. 

The power demands of the Magikey are 
minimal, a nominal 18 volts at 1.3 ma. A 
pair of small 9 volt batteries like Eveready 
No. 216 will give about 300 hours of 
operating time if the keying transistor is 
powered from the transmitter. If you steal 
the power for the keyer from the trans¬ 
mitter, it can be anything from 12 volts to 
24 volts. Regulation isn’t extremely impor¬ 
tant, but character weight varies with supply 
voltage. So a zener diode regulator for Q1 
and Q3 is a good idea, if you steal the power 
from an uncertain source. 

Construction is not critical, and if you 
don’t use the keying relay, the parts easily 
can fit on a 2” x 3” PC board. The small size 
makes it a natural for adding to the base of 
your key, or even building into a vest pocket 
CW transmitter. 1 expect it will take longer 
to get the “feel” of automatic dots and 
dashes than it will to build the Magikey. The 
Magikey has only a limited amount of magic 
in it, though. It can’t transform a lid, but it 
sure can cure a banana-boat swing. 

You can buy the drilled PC board, or kit, 
from the author. W3SGV 

i “The Polar Key,” K4YWS, 73 Magazine, 
April, 1968. 
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Using the Paxitronix Frequency 
Divider with a Transceiver 

The Paxitronix IC-3 Frequency Divider is 
a little gem which provides 25 kHz markers 
from your 100 kHz crystal calibrator. With 
the sub-division of our ham bands, a unit of 
this type is almost a necessity. However, I 
feel a word of caution is in order. 

Installation of the IC-3 into a receiver is 
straightforward, and presents no problems. 
However, the application into a transceiver 
requires the obvious prevention of rf being 
fed back into the calibration unit; i.e. you 
just cannot hook the IC-3 output back to 
the antenna terminal (coax fitting) of the 
transceiver. 

The Drake TR-4 circuit diagram shows a 
“gimmick” connection running from the 
plate of the crystal calibrator tube (V-5 Pin 
ft 5) to a lead to the grid of the receiving sec¬ 
tion rf tube (V-7). In actuality, they run 
this lead to a wafer switch and secure it so it 
couples into the circuit without any physical 
electrical connection. It is possible to hook 
right to pin ft l of V7 with the blue output 
lead of the IC-3, but this will require retun¬ 
ing the rf coils, and is both undesirable and 
unnecessary. I ran another gimmick wire to 
the same wafer switch on the Drake, and 
utilized one of the spare terminals to hold 
the blue lead mentioned above. The output 
is less than the 100 kHz crystal provides, but 
is more than adequate if the band is quiet or 
the antenna is disconnected during calibra¬ 
tion. More output can be obtained by put¬ 
ting a 6 or 10 pF coupling condenser in 
series with the blue IC-3 output lead and 
hook onto pin #5 of the calibrator tube V5. 
This connection may be more easily made at 
a circuit board conveniently located in the 
TR-4. This now couples back, using the 
original gimmick arrangement and requires 
no TR-4 circuit changes. 

Just to complete the picture, the red wire 
of IC-3 goes to pin #1 of V-20 (OA2), the 
yellow wire to pin ft 5 of V-5 (pick up on cir¬ 
cuit board), the brown wire to the cathode 
resistor R29 on the circuit board. This con¬ 
nects pins 2 and 7 of V-5 so that switching 
the calibrator off and on, also switches the 
IC-3. 

Equal credit for this idea should go to 
K4WM. His steady hands did the soldering. 

Arnold M. Weichert, W2AOW/4 
R.R. ff6 , Box 811-P 
Brooksville, Florida 33512 
Ed. Note: A 10K, 2 watt resistor should be placed 
across R112 (2.5K, 7 W resistor) to compensate 
for the 10 ma drawn by the IC-3. 
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Steve M. Fried, K2PTS 
P.O. Box 212 
Owings Mills, MD 21117 


FM- Fun Maker 


Most amateurs have heard of FM opera¬ 
tion on the vhf ham bands but few are 
actually aware of “what’s happening” and 
why the trend towards FM vhf, especially 
why mobile FM. The purpose of this article 
is to give some insight into an exciting phase 
of amateur radio that seemingly has been 
overlooked by most. It is only within the 
past two years that this phase of amateur 
radio has grown so large that ignoring it 
would be cheating oneself of full use of his 
amateur privileges. 

The majority of FM activity is taking 
place on six meters (called low-band) and 
two meters (called high-band). Activity can 
also be found in lesser amounts on the 10 and 
3/4 meter bands. All operation is crystal 
controlled, both on receive and transmit. 
This eliminates receiver and transmitter 
tuning and missed calls. Receivers become 
more sensitive since they don’t have to be 
broad-banded to cover the entire band. FM 
is noted for its quieting factor, which most 
say is better than AM. The audio level is 
constant regardless of how strong or weak 
the signal is. Two types of operation are 
generally in use. One is direct station-to- 
station (mobile to base, base to base, mobile 
to mobile, etc.). This direct communications 
is defined as simplex operation. The other is 
via a repeater function. The use of a repeater 
increases the average mobile coverage to 30 
to 50 miles of solid, noiseless, communica¬ 
tions. The repeater and its basic operation is 
explained later. 

For those of us who must satisfy (justify 
may be a better choice of word) the XYL on 
the cost of a mobile installation and its 
appearance, your best bet is FM. Most of the 
equipment available today is “trunk 
mount.” That is - the transmitter/receiver 
combination mounts in the trunk of the car 
and out of sight (point No. 1). All that 
mounts in the front of the car is a small 


control head (point No. 2). The speaker can 
be mounted up against the fire wall if 
necessary (point No. 3) so all that is showing 
in the entire mobile installation is the 
control head. The control head is so small 
one would never notice it unless it was 
brought to his attention. The antenna also is 
a wife pleaser in that two and six meter 
whips are smaller and less conspicuous than 
20 or 40 meter whip antennas. 

FM has considerable potential for emer¬ 
gency communications, since operation is 
simplified and the performance is of com¬ 
mercial quality. If the above does not prove 
a satisfactory argument for the XYL to 
allow a mobile installation, seriously con¬ 
sider the safety factor. If you or your wife 
are out in the car late at night and should 
the car break down all you have to do is pick 
up the mike and request help. Since every¬ 
one is crystal controlled on the same fre¬ 
quency you will be heard immediately. The 
larger (more populated) the city you’re in, 
the more you need radio in the car for 
safety’s sake. It also follows that the larger 
the city, the more FM radio amateurs there 
are. The need for safety in a large city and 
the response for help by FM you will receive 
if plotted graphically would display similar 
curves. 

The FM mobile equipment is turned on 
with the flip of the ignition key and is ready 
to monitor without tuning. The mobile 
equipment is always on the correct fre¬ 
quency. Ninety-eight percent of all equip¬ 
ment in use today is modified commercial 
FM two way radios that have been taken out 
of service from Police, Fire, Taxi, etc. The 
brand names most popular are Motorola, 
General Electric, and RCA. Most equipment 
in use runs between 30 to 60 watts output. 
The amateur can find for sale (from another 
ham) a complete FM set-up which includes 
transmitter/receiver (almost always on one 
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chassis), control head, speaker, microphone, 
and all power and control cables. The price 
for all this is only between $50 and $150 
depending usually upon the age of the unit 
in question. Tube sets using dynamotors 
usually go complete, all tuned up with 
proper crystals and the aforementioned 
accessories for around $50. A unit that is 
relatively new (manufactured in the last six 
years or so) that has a transistorized power 
supply complete with accessories would sell 
near the $ 100 range. There are units now on 
the market that run 80 watts output and are 
completely transistorized except for the 
final, complete with accessories that sell 
upwards of $350. But no matter what is 
finally purchased (or horse traded) an FM 
installation is generally much less in cost 
than most amateur SSB mobile gear. The 
price range is generally the same regardless 
of band chosen. The factor that varies the 
price of a given unit would be law of supply 
and demand and popularity of the unit in 
that given area. If units are purchased 
directly from a commercial outlet, con¬ 
version for ham use requires purchasing 
commercial grade crystals and retuning 
various stages. Two meter gear requires 
padding the front end of the receiver. UHF 
equipment (450 mhz) generally needs no 
modification except for obtaining new 
crystals and retuning. Additional output 
“sock” can be realized through the use of a 
gain antenna. Usually in regular amateur 
mobile service the vertical antenna gain at 
best is unity (1). On two meters and higher a 
gain of +3 db can be had by using an 
antenna of greater than 1 /4 wave length. On 
two meters the 5/8 wave length antenna is 
popular. The effective output of the trans¬ 
mitter is doubled by use of the gain antenna. 

Throughout the country 146.94 mhz and 
52.525 mhz are found to be the most active 
frequencies. These frequencies have been 
designated National Emergency and Calling 
frequencies. National repeater frequencies 
are: six meters 52.80 mhz input, 52.72 
output; and on two meters: 146.34 mhz 
input, 146.76 output. In some areas how¬ 
ever, the repeater has output(s) on the main 
frequency (above). 

Repeater stations have become quite 
popular recently and are now in operation 


throughout the country. These repeaters 
receive on one frequency (i. e. 146.34 mhz) 
and retransmit the received signal on another 
frequency (i. e. 146.76 mhz) simultaneously. 
This gives mobile stations the advantage of 
higher power and an extremely high 
antenna. Mobile-to-mobile operation is ex¬ 
tended greatly. Right now it is possible to 
travel across the country working through a 
repeater in one area and working through 
another repeater as you approach the next 
area. This is why standard repeater fre¬ 
quencies are a must. 

The Maryland FM Association in the 
Baltimore area has an active repeater on the 
two meter band. An in-band six meter 
repeater is scheduled for operation soon. 
The two meter repeater has an input of 
146.34 mhz and retransmits out on 146.76 
mhz. Due to my job I am in and out of the 
car all day long. I can’t spend the time 
tuning in stations, loading up the rig, calling 
CQ and hoping someone will be listening on 
the frequency I choose. Since most of my 
travel is on the highway at 60 mph I’d rather 
pay attention to the road and traffic. With 
the FM installation I just pick up the 
microphone, hit the button and say, 
“K2PTS mobile listening.” Since my signal 
goes through the repeater my mobile now 
has the extra sock of high power and an 
antenna at 200 feet, nine times out of ten I 
will get a reply. 

The FM mode can not be compared to 
any other form of operation. Even so, FM 
still holds a place for every type of interest 
in the amateur field. For the vhf DX man 
the remote base stations and repeaters make 
ordinary ground-wave communications 
through use of these facilities comparable to 
the best band openings. On the technical 
side, the builder and experimenter will 
become engrossed in the complexities of 
long distance inter-connected repeaters, 
remote control, mobile telephone, etc. 
Those interested in net operation find that 
the FM mode fits in nicely with Civil 
Defense, RACES, MARS, AREC, etc. For 
the mobiler the advantages are infinite. 

There is so much more to FM than just 
getting a signal report. The resemblance 
between FM and any other mode is purely 
coincidental. Why not give FM a try? 
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Werner Colder, WB4CXL 
306 Hermitage Drive 
Greeneville, Term. 37743 


The SB100 on Six Meters 


I am the proud owner of aHeathkit SB 100. 
This rig has performed so well that I just had 
to invent something that could be wrong, et 
voila, I found it. It did not work on six 
meters. 

Now, if you are willing to take in stride 
the loss of the 29.5 to 30 mhz band portion, 
reduced power output, just one band segment 
of 500 khz and reversed dial readings on the 
vfo and mode switch, I can tell you how to 

p.— ADD THE.SE CONTACTS —.p 

DOT BLUE DOT-* Lx - 

* w'-hP- vcj ~~~- j to ccnu 

L905 

OFIIVER PiWAL 

G«sO i PLATE 

Fig. 1. Adding short switch contacts to the 
driver grid, driver plate, and final band switch. 

put this rig on six meters. Reports received 
show that it performs on six like a Heathkit 

■to BUS WIRE 


TO ADDED 
contact 

2 i TURNS TURNS 

« to l EA » 20 IE*. 

Fig. 2. Detail of the coils 

should. But if you are a hammer and chisel 
man, do not try it. 

The most delicate operation is to add one 
short switch contact to the driver grid, driver 
plate and final band switch. The slotted 
hole contacts of the driver switches are not 
too easy to handle. Try to find a wafer seg¬ 
ment that is like the driver switch, break it 
apart, straighten the tabs that held the con¬ 
tacts with a pair of pliers and pull the tab out 
of the contact slot. Then assemble the tab 
to the driver band switches from the back. 
Fix the contact over it in front of the switch, 
and solder very carefully together. Be sure 
that no solder flows in between the contacts. 
The assembly of the final is done in similar 
fashion with a round eyelet contact. 

The driver coils were made of some old 
41 mhz transformers soldered directly to the 
added contacts for support. I used a No. 20 
wire close wound. 






DRIVER GRID < PLATE COIL 


Fig. 3. Driver grid and plate coil with bus 
wire attached. 


Tests have been made to use a 58.395 
mhz heterodyne crystal, but this required 
changes in the heterodyne oscillator circuit, 
gave less output and was finally discarded. I 
settled for a low side 41.605 mhz crystal, 
and quickly got used to switching to LSB in- 



Fig. 4. Adjusting the driver preselector. 


stead of USB and to reading the vfo dial 
backwards: 

50.0 mhz=500 

50.1 mhz=400 

50.2 mhz=300 

50.3 mhz=200 

50.4 mhz= 100 

50.5 mhz= 0 

Tune up is best done with an SWR meter. 
ALC and rf output readings are reduced on 
the SB 100 meter. 

The modifications are as follows and are 
in the proper sequence: 

1. Remove coil cover and support rail 
for better access. 

2. Unsolder and remove 38.395 mhz 
crystal from heterodyne crystal board. 

3. Replace with 41.605 mhz crystal (part 
No. 404-264 SB 110). 

4. On heterodyne oscillator board, re¬ 
move 2 turns from 29.5 mhz coil (blue dot) 
and resolder. 

5. Add three short switch contacts to 
driver grid, driver plate and final band switch. 
See Fig. 1 and text. 
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Fig. 5. Completed assembly of the band 
switch. 


6. Tap 10 meter coil L905 in the middle 
with heavy red wire and run through hole 
DB2 in chassis to added short contact on 
final band switch. Solder each end. 

7. Make 2 coils. See Fig. 2 and text. 

8. Connect bus wire 1 Vz inch long to 29 
mhz driver grid and driver plate coil form 
(left hand bottom, see Fig. 3) and solder. 

9. Solder 2-3/4 turn coil to added con¬ 
tact on driver grid switch and added bus wire 
from 29 mhz driver coil (black dot). 

10. Solder 2% turn coil to added contact 
on driver plate switch and added bus wire 
from 29 mhz driver plate coil (black dot). 

11. Punch two holes for access to new 
coils into coil cover. 

12. Reassemble support rail and coil cover. 

13. Adjust heterodyne coil per manual. 

14. Adjust driver preselector to Fig. 4. 

15. Peak driver grid and driver plate for 
maximum per as manual. 

. . .WB4CXL 
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Key Operated Dpdt Switch - For burglar 
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ping wt. 1 /2 lbs. S 1.25 
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1/2 inch new Ideal for 2 way radio 
alignment, etc. Shipping wt. 2 lbs. S 2.95 
12 Volt Center Tapped Transformer @ 
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Shipping wt. 35 lbs. S 9.95 
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verter Kit - Transistorized - 200 
watts output. Complete with all 
parts, case, and diagram. Shipping 
wt. 25 lbs. $18.95 

PRC-6 Handi-Talkie 6 meters FM unit. 

Less batteries. Shipping wt 15 lbs. S40.00 
3600-0-3600 Volt @ 750 MA Plate 
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shipping wt 75 lbs. S25.00 

Vacuum Variable Condensers - New 
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shipping wt. 20 lbs. S35.00 
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Louis. 
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George R. Allen, KIEUJ 
Rt. #2, Robin Circle 
Tolland, Connecticut 06084 


Measuring the Frequency. 

of Unmarked Crystals 


Surplus, unmarked crystals are easy to ob¬ 
tain, but are of little value to most experi¬ 
menters since the frequencies are unknown. 
By using a Grid-Dip-Oscillator and/or a sur¬ 
plus frequency meter, the frequencies of the 
unmarked crystals may be determined to an 
accuracy exceeding 1% depending on which 
instrument is used. 

Measurement with Grid-Dip-Oscillator 

4 OH 5 TURNS NO. 18 OR 
SMALLER WOUND AROUND G 00 COIL 


CRYSTAL under test 

Fig, 1. Setup for rough frequency deter 

mination. 

Fig. 1.shows the setup for using a Grid-Dip- 
Oscillator to roughly determine the resonant 
frequency of an unmarked crystal. LI is a 
four or five-turn link, wound around the coil 
of the GDO. The coil may be soldered to a 
crystal socket or wrapped around the pins of 
the crystal being checked. To find the ap¬ 
proximate frequency of the crystal, choose a 
low frequency band coil such as 2 to 5 mhz 
first, using the higher bands last. Avoid 
starting with high band coils as the measured 
frequency may be an overtone. Insert the 
coil in the GDO, place the GDO in the oscil¬ 
lator position, couple LI tightly to the GDO 
coil and vary the frequency of the GDO from 
low to high very slowly. At resonance, the 
GDO will dip very sharply. It is important 
to vary the frequency slowly or the sharp 


dip will be missed. The dial of the GDO will 
now read the approximate frequency of the 
crystal. If a dip is not obtained, it will be 
necessary to use the next highest coil for the 
GDO. When resonance is obtained, it will 
be possible, with careful tuning, to maintain 
a steady dip. at which point the GDO will be 
locked to the frequency of the crystal. It is 
now possible to use a general coverage re¬ 
ceiver to pick up the oscillating crystal and 
thus determine the frequency of the crystal 
to an accuracy better than that of the GDO. 
If a general coverage receiver is not available, 
a surplus frequency meter such as the BC 211. 
may be used. 

Measurement with the BC 221 


5 TURNS NO >8 INSULATED WOUND 
TIGHTLY AROUND GDO COIL 



Fig. 2. Setup for accurate determination of 
crystal frequency. 


Fig. 2 and 3 show two setups for using the BC 
221 frequency meter to measure the fre¬ 
quency of unmarked crystals. Fig. 2 uses the 
GDO as a detector, while Fig. 3 shows a more 
sensitive arrangement using a VTVM as a de¬ 
tector. 

With the BC 221 or similar frequency 
meter, the crystal is connected across the out¬ 
put terminals, and the detector either coupled 
through a loop in the circuit or directly a- 
cross the crystal. If a GDO oscillator is a part 
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of the station equipment, the quickest way to 
determine the frequency is to first roughly 
find the frequency of the crystal using the 
GDO as previously described. After the 
rough frequency has been determined, place 
the crystal in one of the circuits as shown in 
Fig. 2 or 3. If the GDO is used as the detec¬ 
tor, do not alter the tuning when placing the 
GDO in the circuit. Starting at a frequency 
known to be above or below the rough cry¬ 
stal frequency, very slowly vary the frequency 
of the BC 211 toward the rough frequency, 
until an indication is observed either on the 
GDO in the diode position or on the VTVM. 
The indication in either case will be an up¬ 
ward deflection on the meter. In the case of 
the VTVM as a detector, there should be 
some residual reading on the meter which 
will increase when the crystal frequency is 
reached. In some cases, depending on the 


BC 221 
OR SIMULAR 
LOW POWER 
FREQUENCY 
METER 


ANTENNA 

small signal diode 



I 

r* " 

— ,001 UFD 

L. 

GRD 

1 CRYSTAL ^ 
UNDER 

TEST 

^ DISC 
CERAMIC 

Alternate 

setup for 

accurate 


mination of crystal frequency. 


TO VTVM 
ON LOW 
DC RANGE 


type of GDO and the frequency, the indica¬ 
tion on the GDO may be barely discernible. 
In this case, it is recommended that the 
VTVM be used as the detector. If a GDO is 
not available, and it has been impossible to 
determine the rough frequency of the crystal, 
then the task is more time consuming. It 
will now be necessary to start the frequency 
meter at its lowest frequency and slowly 
vary the frequency upwards until an indica¬ 
tion is noticed on the detector. 

By using the techniques described, I have 
measured crystals in the range of 2 to 12 
magacycles with the results exceeding 1% 
accuracy. If it’s necessary to determine the 
frequency of a crystal to an accuracy much 
better than this, then the crystal should be 
placed in the oscillator to be used, and the 
frequency checked by using more sophisti¬ 
cated methods. These techniques are pre¬ 
sented because of their speed, simplicity, and 
reasonable accuracy. 

. . .K1EUJ 
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Getting Your Extra 
Class License 

Part VH - Receivers 

STAFF 


Lust month, we examined the nature of 
noise and also took a look at the various types 
of detectors used in communications receiv¬ 
ers. In this installment of the Extra Class 
study course, let's stick with receivers a little 
longer and find out some of the more exotic 
details. 

In doing so, we’ll cover eight of the ques¬ 
tions on the FCC study list—a few more than 
we usually take care of in a single section, but 
these are all rather closely related. The speci¬ 
fic questions involved are: 

11. How does a squelch circuit operate? 
Draw a commonly used squelch circuit. 

33. How should a wave trap be connected 
to a receiving antenna circuit to attenuate an 
interfering signal? 

45. How do receivers for remote control 
of objects and regular type communications 
receivers differ in basic operation? 

46. How will a long and a short time con¬ 
stant AVC circuit affect reception? 

51. How do trimmer and padding capaci¬ 
tors affect receiver tuning? 

59. Define the conversion efficiency of a 
mixer tube. 

68. What is the image-response of a recei¬ 
ver? How can it be reduced? 

70. What effect will extending the low- 
frequency response to a signal have on the 
design of an SSB receiver? 

As always, we won’t attempt to answer any 
of these questions directly. If your only in¬ 
terest is in memorizing answers, there are 
other sources for that kind of information. 
Instead, we’ll frame a set of more general 
questions which will cover all these and more 
besides, and in the process of finding the an¬ 
swers to that more general set, get the answers 
to the study questions and all related queries. 

The major subject involved in all these 
questions is that of receiver design and opera¬ 
tion. A logical starting point, then, would be 


to ask “What influences receiver design?”- 
but that’s just a little too big a question for 
our space. At least one book of more than 
1,400 pages has been written on that one, 
and the only way the subject was met in so 
little space was to make generous use of ref¬ 
erences to other volumes throughout! 

So we will use a similar starting point, but 
a more restricted question: “How does the 
purpose of a receiver affect its design?”, 
which will take care of question 45 among 
others; then we’ll try to determine, “How do 
signal characteristics influence receiver de¬ 
sign?” and this should cover questions 46 and 
70. 

Most of today’s receivers are superhets, 
and superhets have some special problems. 
That’s our third question—“What are some 
of the special problems of superhets?”-and 
it will equip us to answer questions 51, 59 
and 68 on the FCC list. Regardless of receiv¬ 
er type, interference is always something 
which must be faced, and our final general¬ 
ized question will be “How can we combat 
interference?” That should take care of ques¬ 
tions 1 1 and 33 among others. 

All set? Let’s move out. 

How does the purpose of a receiver affect 
its design? Radio receivers are designed for 
many purposes, and it appears obvious that 
the purpose of any individual receiver must 
affect its design rather strongly. The differ¬ 
ence in design and performance between an 
inexpensive transistor pocket portable BC set 
and a top-grade SSB communications receiver 
is obvious—but each is adequate for its inten¬ 
ded purpose, and neither has too much per¬ 
formance to meet that purpose. 

The purposes to which receivers are put 
are so varied that we canno( list them all. 
Some of the more common are communica¬ 
tions (that’s our own use, mostly), entertain¬ 
ment (BC radio, FM, and TV), remote con- 
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trol (R/C models and garage-door openers, 
for instance), and measurement (a field- 
strength meter is, after all, merely a calibra¬ 
ted receiver). 

The purpose of a receiver affects its design 
in many ways—but virtually all of the differ¬ 
ences are in “performance parameters” such 
as selectivity, sensitivity, stability of tuning, 
distortion, and so forth. Regardless of the 
purpose to which the receiver is to be put, 
the absolute basics of the design and the prin¬ 
ciples upon which it operates remain pretty 
much the same for all receivers. 

After all, any receiver must perform the 
functions of isolating a desired signal from 
the many infesting the spectrum, building 
that signal up to a usable level, and convert¬ 
ing the modulation of the signal back into 
meaningful operation. This is just as true of 
the receiver in a garage-door opener as it is of 
the sophisticated communications receivers 
used in manned space shots for capsule-to- 
ground communication; at this functional 
level there’s no difference at all in basic op¬ 
eration between one receiver and another re¬ 
gardless of the receiver’s purpose. 

However, some purposes require more pre¬ 
cise performance in certain parameters than 
do others. For instance, a garage-door opener 
need not be capable of being tuned across the 
entire spectrum, or even across a wide band. 
It’s going to be used with a single transmit¬ 
ter—or at least, a single group of transmitters 
all of which will be on the same frequency— 
so the tuning of its receiver need not be easily 
adjustable. On the other hand, a ham-band 
communications receiver must be able to be 
rapidly and accurately tuned to any frequen¬ 
cy in any of a number of widely-separated 
amateur bands. 

Similarly, a color-TV receiver must accept 
signals within a passband almost 6 mhz wide 
without significant distortion of any of them 
—but a communications receiver’s passband, 
to be useful today, should not exceed 6 khz, 
which is three orders of magnitude smaller. 

Differences of this sort, which are almost 
completely dictated by the purpose to which 
the receiver will be put, require completely 
different circuit designs to provide the re¬ 
quired performance. Viewed at the circuit- 
operation level, then, the design is dictated 
completely by the purpose of the receiver, 
and each different purpose requires a differ¬ 
ent set of basic operating principles. 

To illustrate, here are some of the key 
performance parameters for several different 
receiver purposes: 


A communications receiver may be either 
“all-purpose” or “specialized;” a ham receiver 
would be “all-purpose” in that it must be able 
to receive many different types of signals 
from many different transmitters, while a 
police mobile receiver is “specialized” in that 
it need receive only one type of signal from 
one (or a very few) transmitter. Both, how¬ 
ever, are used for communications. 

An all-purpose communications receiver 
needs to be capable of easy tuning to any de¬ 
sired frequency, with excellent frequency sta¬ 
bility once the desired frequency is reached. 
Selectivity of such a receiver should be ad¬ 
justable, so that it may be set as narrow as 
possible for any one desired signal, and the 
selectivity should be sharp in order to pick 
one signal out from adjacent-channel inter¬ 
ference. The sensitivity of the receiver should 
be maximum, so that it is not a limiting fac¬ 
tor in performance. Distortion of the modu¬ 
lation should be small, but need not be reduc¬ 
ed to the vanishing point. Audio power out¬ 
put need be only moderate. Finally, the re¬ 
ceiver should be capable of receiving any type 
of modulation used for communications: 
AM, FM, SSB, CW, FSK, and so on. 

A specialized communications receiver 
needs to meet essentially the same list of spe¬ 
cifications, except for those requiring ease of 
adjustment of some factor which is absent in 
the specialized application. An example of 
such an exception is the fact that a police re¬ 
ceiver need not be capable of receiving SSB, 
nor need it be tunable in most cases. 

An entertainment receiver may be a BCB 
audio receiver, an FM audio receiver, or a TV 
receiver, and the parameters for each of these 
three are different. 

A BCB audio receiver need cover only the 
limited frequency range of the broadcast 
band, with sensitivity adequate for reception 
of local stations. Cost should be minimized 
in the design and all unnecessary frills left out. 
Audio output should be moderate, and dis¬ 
tortion reasonably low. Good AVC action is 
a necessity, and the selectivity should present 
a passband wide enough to permit reception 
of music. The number of adjustments should 
be reduced as far as possible; in most cases 
only two controls-tuning and volume—are 
provided. 

An FM receiver requires excellent sensiti¬ 
vity, extremely low distortion, and sharp¬ 
sided selectivity over a relatively wide pass- 
band. Automatic frequency control is de¬ 
sirable since mistuning can create extreme 
distortion, and inclusion of multiplex stereo 
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capability is also desirable. 

A TV receiver is actually two receivers in 
one; FM for audio and AM for video. It must 
be easily switched from channel to channel, 
but continuous tuning is not necessary. The 
passband must be very wide, and distortion 
must be even lower than that acceptable for 
FM audio if color signals are to be received 
(even in a monochrome receiver). Special de¬ 
tection and sync circuits are also required, as 
are the sweep circuits for presentation of the 
recovered video modulation. 

Receivers used for remote control of ob¬ 
jects need only moderate sensitivity, moder¬ 
ate selectivity, and produce on-off control 
signals rather than audio as their output. De¬ 
signers could care less about distortion in 
simple remote-control units, although if mul¬ 
ti-channel tone modulation is used the distor¬ 
tion may become a design factor again. 

Finally, the performance parameters for a 
receiver to be used as a measuring instrument 
depend entirely upon the measurement to be 
made. 

Now we can answer our original question: 
The purpose of a receiver has no effect upon 
the most basic functional operation of a re¬ 
ceiver, which is that of receiving and demodu¬ 
lating a radio signal, but it has every effect 
upon the choice of particular circuits which 
may be used to perform that basic functional 
operation. 

Ho w do signal characteristics influence re¬ 
ceiver design? We have just seen how the pur¬ 
pose to which a receiver is to be put makes 
the first determination of the types of circuits 
the designer may include in that receiver— 
and one of the major areas in which this de¬ 
determination is made is that which depends 
upon signal characteristics. 

A CW signal, for instance, can be received 
easily with a receiver passband only 100 hz 
wide (if you can tune that closely, and stay 
on the signal). A TV signal, on the other 
hand, is nearly 5 mhz wide, and the receiver’s 
passband must be at least as wide as the signal 
in order to get all the signal in. 

Actually, selectivity is not the only design 
factor which is strongly influenced by the 
characteristics of the signal to be received. 
At least three other areas are as strongly af¬ 
fected: the type of demodulator or detector 
to be included depends entirely upon the 
modulation of the expected signal, the audio 
response (or lack of it) is determined largely 
by the signal, and the AVC attack and decay 
times are also tied rather closely to the expec¬ 
ted incoming signal and the type of modula¬ 


tion on it. 

In the selectivity region, the general rule 
is that the receiver should accept with a reas¬ 
onably flat-topped passband a slot of spec¬ 
trum space as wide as the signal, but no wider. 
If the bandwidth of expected signals varies, 
the receiver designer may take either of two 
courses: if the variance is large, and the user 
of the receiver can be expected to be a train¬ 
ed or experienced radio operator, the pass- 
band may be made adjustable. This is the 
route taken in ham-band receivers, for in¬ 
stance. If the variance is not so great, or if 
the receiver user cannot be expected to know 
how to manipulate many controls, then the 
passband may be fixed at a width great en¬ 
ough to accept the widest expected signal. 
This route is taken with FM entertainment 
receivers, for instance, where the bandwidth 
at any instant is determined by the modula¬ 
ting signal but the maximum bandwidth is 
known to the designer. 

Fig. 1 lists the maximum bandwidth nor¬ 
mally associated with the most common 
types of signals. 


Type of signal 
CW, 10 wpm 
CW, 100 wpm 
CW, x wpm 
AM communications 
SSB communications 
AM broadcast 
FM broadcast 
TV broadcast 
FSK, 425-Hz shift 


bandwidth (khz) 
0.04 
0.40 
0.004x 
6 
3 

10 

200 

6000 

1.25 


Fig. 1. Bandwidth requirements for various 
types of signals. Bandwidth for any specific 
signal depends upon frequencies in modulat¬ 
ing signal, which in turn depend upon amount 
of information being transmitted. High¬ 
speed cw requires more bandwidth than does 
low-speed transmission; voice requires more 
bandwidth than either. 


The choices among detectors were covered 
in some detail in our previous installment, 
and we won’t repeat that material. The type 
of detector included in any specific receiver 
design is rather obviously dictated by the type 
of signal expected, whatever type of circuit 
is chosen must be capable of demodulating 
the expected signal to give the type of output 
signal required by the purpose for which the 
receiver is to be used. 

The frequency response of the amplifier 
or amplifiers which follow the detector stage 
is also influenced greatly by the type of sig- 
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nal expected. For example, a receiver inten¬ 
ded to bring in CW only might go to the ex¬ 
treme of including narrow-band audio filters 
after the detector stage, to help achieve the 
extreme selectivity which may be needed in 
CW reception under poor conditions. The 
audio response of a top-quality entertain¬ 
ment FM receiver, on the other hand, must 
be wider in frequency range than the human 
ear, in order to be certain that the receiver 
in no way limits the quality of the reproduc¬ 
ed signal. 

For remote-control receivers, if a simple 
on-off type of control technique is to be used, 
the amplifiers after the detector need only be 
capable of triggering a dc signal on or off to 
achieve the necessary control. Receivers in¬ 
tended to produce audio output, on the oth¬ 
er hand, need not have any low-frequency re¬ 
sponse below 15 to 20 hz since the ear cannot 
hear signals of lower frequency, nor can most 
loudspeakers reproduce them. 

For communications use, the audio fre¬ 
quency range of the receiver is normally lim¬ 
ited to the speech region, from 300 to 3000 
hz; elimination of the higher frequencies helps 
reduce annoyance and operator fatigue from 
the high-frequency components of hiss, and 
reduction of the lower frequencies restores a 
balance to the signal which would otherwise 
sound “tubby” or “mushy” and be difficult 
to understand. 

If the low-frequency response of a receiver 
intended to be used with SSB signals is ex¬ 
tended to match that of an entertainment 
receiver, performance may actually be de¬ 
graded with the SSB signals. This occurs be¬ 
cause the locally-supplied carrier used to de¬ 
modulate the SSB signal rarely is a perfect 
match in frequency for the suppressed origin¬ 
al carrier, and almost never is a match in 
phase. 

Any slight frequency error between ori¬ 
ginal and reinserted carrier frequencies is an 
absolute rather than relative error, and is 
usually less than 50 hz (more than. 50 hz er¬ 
ror renders the signal unnatural in any circum¬ 
stances). Its effects, however, are relative, 
because the original effect of the error is to 
move all the speech frequencies within the 
signal away from their proper positions by 
the amount of the error but in the opposite 
direction. That is, if the local carrier is 40 hz 
too high in frequency, each frequency in the 
reproduced signal will be 40 hz lower than it 
should be. (This is true only if the upper 
sideband is being received at the detector 
input; if the lower sideband reaches the detec- 
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tor, the error will be in the same direction 
and each frequency will be 40 hz too high.) 

The difference between a 2000-hz com¬ 
ponent of speech and a 1960-hz component 
is so small as to pass unnoticed, and the dif¬ 
ference between a 350-hz component and a 
310-hz component isn’t particularly objec¬ 
tionable. 

But the difference between an 80-hz com¬ 
ponent and a 40-hz component amounts to a 
full octave of pitch, and this is considered 
objectionable by almost everyone. Similarly, 
for an original component of 120-hz frequen¬ 
cy the error would pull it down to 80-hz, 
which is like the shift from the note of C to 
the next lower G on the musical scale, and 
that too isn’t very good. 

Thus the effects of any frequency error 
between original and reinserted carrier are 
most objectionable at the low end of the 
frequency range. Preventing the audio stages 
after the detector from amplifying the low 
frequencies prevents these effects from being 
objectionable to the operator. 

If for some reason a designer felt it neces¬ 
sary to include extended low-frequency re¬ 
sponse, he would then be faced with the 
necessity of providing extreme frequency 
stability and a means for achieving near- 
perfect tuning accuracy. Since the low tones 
contribute almost nothing to intelligibility of 
the signal, communications receivers simply 
operate with reduced audio response at the 
low end and thereby simplify these design 
problems. 

Characteristics of the anticipated signals 
affect design of the AVC circuitry in a num¬ 
ber of ways. The most extreme effect is that 
of determining whether AVC will be includ¬ 
ed in the receiver, or left out. For some types 
of signals, AVC need not be included, but in 
most cases it is anyhow since it adds little 
to the cost or complexity of the receiver and 
is frequently an operating advantage. 

If AVC is to be included, the manner in 
which its control voltage is generated is de¬ 
termined by the signal to some degree. For 
instance, the FM discriminator does not pro¬ 
vide an AVC control voltage; if such a detec¬ 
tor is used a limiter stage must be included, 
and the AVC control voltage may be taken 
from this limiter stage where it is generated 
as a by-product of limiting action. The FM 
ratio detector, on the other hand, provides 
an AVC source as well as performing the de¬ 
modulation of the signal. The envelope detec¬ 
tors used for AM detection usually provide 
the AVC voltage as well, but when SSB or 


CW signals are being received, the AVC must 
be developed separately from the detection 
process. 

The function of the AVC circuit is to 
change the receiver gain in accordance with 
the signal strength; this prevents receiver over¬ 
load as well as increasing the convenience of 
operation. Operation of an S-meter is not, 
contrary to some beliefs, the primary purpose 
of this circuit. 

‘When the gain is varied, especially in the 
case of envelope detection of AM, the modu¬ 
lation may be affected. For instance, if a sig¬ 
nal modulated with only a 100-hz sine wave 
were being received, and the AVC were allow¬ 
ed to change receiver gain rapidly enough to 
follow the 100-hz variation in envelope level, 
the modulation would be effectively wiped 
off the signal! 

To keep such events from occurring, the 
time constants in the AVC circuit must be 
kept long enough so that receiver gain cannot 
change during a single cycle of any expected 
modulating signal. 

If the lowest frequency to be received is 
300 hz, the AVC time constants must not per¬ 
mit the receiver gain to change more rapidly 
than 1/300 second. Because the gain change 
is logrithmic with respect to voltage rather 
than being linear, and because time constants 
bear only a relative relation to voltage levels, 
the time constants are usually kept longer 
than 1/60 second. For communications use, 
a time-constailt figure of 0.02 might be con¬ 
sidered typical. 

This is entirely too short a time constant 
for entertainment reception, where frequen¬ 
cies as low as 20 hz may need to be reproduc¬ 
ed. The time constants employed in these 
cases are closer to 1 second. 

The effect upon frequency response is not 
the only factor involved in choice of AVC 
time constant, however. One of the primary 
reasons for putting in the AVC in the first 
place is to combat fading of the signal, and 
fading may occur at a rapid rate. The fade 
of an aurora-reflected signal, for instance, oc¬ 
curs at a frequency well up in the audio range, 
and gives such a signal its characteristic buzz- 
saw whine. 

And the time constants of the AVC circuit 
also determine how rapidly the receiver will 
be able to respond to a fade by increasing 
or decreasing gain. If the time constant is too 
long, a given signal will appear to be fading 
or fluctuating in level much more violently 
than if the time constant is short. 

The choice of AVC time constant, then, 
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always represents a compromise between the 
long time constant needed for extended low- 
frequency audio response, and the short time 
constant necessary to permit rapid response 
to fluctuations in signal level. 

So far our discussion of AVC time con¬ 
stants has been based on normal practice with 
AM and FM signals. When a designer includes 
AVC in a receiver intended to handle CW and 
SSB signals, additional factors come into the 
picture—but all the previous factors are still 
present too. 

Any CW or SSB signal is always in a state 
of rapid fluctuation; you might call it a “deep 
fading” signal even if the transmitter is just 
down the block. The reason is that the signal 
level is tied directly to the modulation? with 
the key up, or the voice silent, there’s no 
signal at all, and with the key down or on 
voice peaks, there’s full signal. 

When reception of such a signal is attemp¬ 
ted, using conventional AVC design, the 
necessarily slow time constant keeps the re¬ 
ceiver gain wide open in the absence of in¬ 
coming signal—and holds it wide open for 
the first few fractions of a second after the 
signal arrives. During this time, the entire 
receiver is usually overloaded. 

Eventually, the AVC time constants per¬ 
mit gain to be reduced, but by this time the 
signal is gone again. Gain remains low, now, 
until the time constants permit receiver gain 
to vary. 

The net result is that the receiver is almost 
always overloaded, except when it’s desensi¬ 
tized and cannot receive a weak signal! 

To get away from this problem, the design¬ 
er uses steering diodes to separate the AVC 
circuit’s action into two distinct phases called 
“attack” and “decay.” The attack phase is 
the gain change when a signal increases in 
strength, and the decay phase is the change 
when the signal decreases. By separating 
these two phases, different time constants 
may be employed in each. A fast time con¬ 
stant may be used for attack, and a slow—ex¬ 
tremely slow, in fact—one for decay. The 
receiver then responds to an increase in sig¬ 
nal strength almost instantly, and so cannot 
overload so easily. Once gain is reduced, it 
takes much longer for it to increase again. 
This permits the AVC voltage to reach and 
hold an “average” value during reception of 
CW or SSB signals. 

The slow decay does handicap the receiv¬ 
er’s response to a fading signal, and for this 
reason the fast-attack slow-decay design is us¬ 
ually used only when the CW-SSB detection 
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circuits are in use. If conventional AM is be¬ 
ing received, conventional AVC is usually 
used with it. 

The manner in which the AVC action is 
separated into attack and decay phases is il¬ 
lustrated in the schematic, Fig. 2. This is a 



Fig. 2. Fast attack, slow decay avc circuits 
usually resemble this schematic, at least in 
basic operating principles. Diode permits 
capacitor C to charge rapidly, but limits dis¬ 
charge path to r2 alone. R2 has very high 
value so that time constant c-r2 is long, 
while attack time constant c-rl is short. See 
text for details. 

typical application rather than depicting any 
individual design. The AVC control voltage 
varies from zero to some maximum negative 
value, usually not exceeding 25 to 30 volts 
in absolute magnitude. Let’s assume first 
that no signal is being received, and conse¬ 
quently the AVC line is at 0 volts. 

Under these conditions the capacitor is 
discharged and the controlled stages operate 
at maximum gain. If a CW signal developing 
an AVC potential of -20 volts should sudden¬ 
ly arrive at the AVC generator, the voltage at 
point A would also go rapidly to -20 volts. 
This provides a 20-volt forward bias for the 
diode, and the capacitor charges at once 
through R1. This is the “attack” phase of 
the action, and the time constant for attack 
in this circuit is simply R1 times C. 

When the “dit” or “dah” of the CW signal 
is over, the voltage at point A returns to zero, 
but now the capacitor is charged to some¬ 
where near -20 volts. This is reverse bias to 
the diode, and so it looks like an open circuit. 
The only route available for discharge of the 
capacitor is by way of R2, which normally 
has a very high value (from 10 to 22 meg¬ 
ohms, compared to Vi megohm or less for R1) 
and so provides a much longer time constant. 
This is the “decay” phase, and so long as the 
capacitor remains charged the receiver gain 
is reduced. Of course, C is discharging 
through R2 at all times and so the gain is 
slowly increasing from the moment the signal 
disappeared, but the time constant is so much 
longer than that of the attack phase that 
gain appears to be “constant.” 

If another signal appears to provide a -20 
volts at point A before the capacitor has dis¬ 


charged appreciably, there will still be for¬ 
ward bias on the diode because the capacitor 
voltage is always less than 20 volts. This re¬ 
stores the “attack” phase and the capacitor 
recharges. 

So long as signal appears before the decay 
time constant has expired, then, a relatively 
constant voltage of almost the full potential 
value appears on the AVC line. The receiver’s 
gain remains low between dits or dahs, and 
between syllables of an SSB signal. 

While the decay time constant is long, in 
comparison to the attack time constant or 
even in comparison to communications-orien- 
ted conventional AVC time constants, it is 
short enough to permit full gain to be restored 
between words of a CW or SSB transmission. 
This permits round-table discussions between 
stations of vastly different signal strengths- 
and can occur only because the attack time 
constant is short enough to prevent overload 
for any incoming signal. 

What are some of the special problems of 
superhets? The most widely used type of re¬ 
ceiver today is the superhet, which combines 
a number of features from older designs to a- 
chieve almost any combination of sensitivity, 
selectivity, and stability which anyone is will¬ 
ing to pay for. These advantages, though, 
have a price in that superhets have a number 
of special problems which do not occur with 
the older, simpler types of receivers. Our 
question now is, what are some of these spe¬ 
cial problems? 



Fig. 3. Block diagram of typical superhet 
receiver front end shows basic operating 
principle of superhet design. Incoming sig¬ 
nal, in this case at frequency of 14,000 mhz, 
is amplified and then applied to a mixer 
stage where it is mixed with a local oscilla¬ 
tor signal at a different frequency, here 
14,455 mhz. One of the resulting modula¬ 
tion frequencies, here 455 khz, is selected as 
the "intermediate" frequency and all re¬ 
maining amplification is applied to it. De¬ 
tector then converts intermediate frequency 
to desired output. 

The superhet operates, as shown in Fig. 3, 
on the principle of mixing two signals to pro¬ 
duce a third signal at the “difference” fre¬ 
quency which contains the modulation of 
both original signals. By making one of the 
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two signals come from the antenna while the 
other comes from a local, variable-frequency, 
unmodulated oscillator, the resulting differ¬ 
ence frequency will have the modulation of 
the antenna signal only. If the locally sup¬ 
plied signal is offset from the antenna signal 
by a fixed frequency, the difference frequen¬ 
cy will be numerically equal to that offset. 
That’s the secret of the superhet’s success: 
it has permitted rf amplification to be done 
at a single, fixed, “intermediate” frequency 
so that the desired sensitivity and selectivity 
can be obtained, while permitting reception 
of antenna signals at almost any frequency. 

The first special problem peculiar to su- 
perhets is that of the mixer stage itself; this 
stage is absent in all other types of receivers. 

The next major problem of the superhet 
is that of local radiation; the local oscillator 
signal may, unless designers prevent it from 
so doing, couple its signal back into the an¬ 
tenna and then the receiver doubles as a low- 
powered transmitter. Mutual interference 
between superhet receivers is not uncommon 
—for a number of years the Navy avoided 
the superhet for shipboard use because too 
many receivers of this type operating so close 
together as they must on board ship blocked 
each other out. However, careful design can 
solve the problem, and a little later we’ll see 
how it’s done. 

The third major problem on our list is that 
of “image response;” it comes about because 
for any single frequency to which the local 
oscillator may be tuned, two antenna signals 
may exist to produce the intermediate fre¬ 
quency. For example, if you want to receive 
a signal at 7250 khz and your if is 500 khz, 
you can tune your local oscillator to 6750 
khz (500 khz lower than the desired signal 
frequency), and the if amplifier will accept 
the resulting 7250-6750=500 khz output. 

But, it will also accept the 6750-6250= 
500 khz output which would be produced by 
a signal at 6250 khz, and that undesired re¬ 
sponse is known as the “image.” 

Like re-radiation, it can be cured by care¬ 
ful design and we will look at this one too in 
more detail. 

The final problem we’ll examine is that of 
“tracking;” the superhet receiver requires that 
a local oscillator’s frequency be varied to tune 
in any signal, and normally both the mixer 
stage and an rf amplifier are also tuned—but 
to the frequency of the signal, rather than 
that of the local oscillator. Since the two fre¬ 
quencies are offset one from the other, it 
takes some involved juggling of resonance 
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formulae in order to achieve this “tracking” 
as the receiver is tuned across any appreciable 
frequency range. 

Let’s take these four problems and look at 
them, in order, a little more closely. We’ll 
start with the mixer stage. 

The purpose of the mixer stage is to pro¬ 
duce modulation or sum-and-difference fre¬ 
quencies which are the sum and difference of 
the incoming rf signal and the local oscillator 
signal. One of these modulation frequencies 
-usually the difference frequency—is selected 
as the intermediate frequency for amplifica¬ 
tion and subsequent detection. 

If the local oscillator and the mixer stage 
are combined in a single tube, that stage is 
usually called a “converter;” if they are sep¬ 
arated into separate sections, the terms “local 
oscillator” or “first oscillator” and “mixer” 
are used. 

To quote the “Electronic Designers’ Hand¬ 
book,” intermodulation between two signals 
can occur only in a nonlinear element; there¬ 
fore, mixers and converters are necessarily 
nonlinear devices. 

In theory at least, and to some degree in 
practice, almost any nonlinear device can 
mix signals, and thus can be used as a mixer 
in a superhet. At uhf, the most commonly 
used mixer is an ordinary diode. But at more 
conventional frequencies, most designers pre¬ 
fer to get more action than mere mixing out 
of the mixer stage. They like to make it pro¬ 
duce some signal gain, some selectivity, and 
help to isolate the oscillator signal from the 
antenna, if possible. 

For this reason, most mixers employ ac¬ 
tive devices-either vacuum tubes or transis¬ 
tors. These can amplify the signals, and the 
proper type of tube or circuit, or both to¬ 
gether in most cases, can assist in isolating 
the various signals properly. 

A number of different types of mixer cir¬ 
cuit exist, as do several special types of tubes 
designed for mixing. Some of these special 
types include the pentagrid converter typi¬ 
fied by type 6SA7 and 6BE6, the triode- 
hexode converter (virtually obsolete today), 
and the heptode and octode designs. 

All, however, achieve their mixing in essen¬ 
tially the same manner: for one of the two 
signals to be mixed, the stage acts essentially 
as an amplifier. The gain of an amplifier is 
determined by the transconductance of the 
active device in it: in the mixer, this trans- 
conductance is varied by the second of the 
signals to be mixed. 

The result is an amplifier whose gain varies 


at a rate determined by one rf signal, while it 
is amplifying another signal. Both original 
signals will appear in the output, and since 
the change in gain is anything but linear (see 
Fig. 4) the two signals intermodulate each 
other to produce side frequencies which are 
the sum and difference. 

6m 6c 





Fig. 4. This composite graph which relates 
tube transconductance to instantaneous grid 
voltage (upper left portion), oscillator volt¬ 
age applied at grid to time (lower left), and 
resulting conversion transconductance to 
time (upper right) shows where the non¬ 
linearity necessary to provide mixer action 
comes from. Oscillator voltage swings grid 
past cutoff at times, and conversion trans¬ 
conductance drops to zero during those 
times; even when tube is conducting, con¬ 
version transconductance is in constant state 
of change, and change does not follow a 
linear rule. 

The output circuit of this “amplifier” is 
tuned to the desired output frequency, which 
is usually the difference frequency. Thus, 
both of the original frequencies as well as the 
sum frequency are by-passed to ground, while 
the desired output frequency is amplified. 

The fundamental property of a mixer 
tube-or any tube used as a mixer—so far as 
the engineers are concerned is its “conversion 
transconductance,” which is defined as the 
ratio of the peak output current at intermed¬ 
iate frequency to the peak input voltage at 
signal frequency. This value depends upon 
oscillator injection levels as well as upon the 
tube’s inherent characteristics, so it must be 
measured under carefully controlled condi¬ 
tions. The difference between conversion 
transconductance and the more familiar plain 
“transconductance” of the tube is that con¬ 
version transconductance relates an output at 
one frequency to an input at another, while 
ordinary transconductance simply relates out¬ 
put current to input voltage, with both being 
at the same frequency. 
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The term “conversion efficiency” is ap¬ 
parently unknown to professional receiver 
designers. At any rate, it is not mentioned 
in “Electronic Designers’ Handbook,” the 
“Radiotron Designer’s Handbook,” Terman’s 
“Electronic and Radio Engineering,” or Bill 
Orr’s “Radio Handbook.” The only publica¬ 
tion we could find which does mention this 
phrase, in fact, is the ARRL Handbook! The 
professionals in the field call this factor “mix¬ 
er amplification” rather than “conversion ef¬ 
ficiency”—but whatever the name used, it’s 
the ratio of intermediate-frequency output 
voltage to signal-frequency input voltage, and 
you can calculate it by multiplying the if load 
impedance in the mixer plate circuit by the 
conversion transconductance of the stage. 

Aside from achievement of adequate stage 
gain—or “conversion efficiency”—the major 
problem presented by the mixer stage is that 
of adequately isolating the local oscillator 
and the input signal each from the other, 
while providing enough injection to permit 
proper mixing action. If isolation is insuffi¬ 
cient, the oscillator may be “pulled” by 
strong signals with a resulting frequency shift. 
In addition, the oscillator signal may be radia¬ 
ted to cause interference to other receivers, 
and performance will suffer due to circuit 
loading in the mixer and preceding stages. 

Use of separate mixer and oscillator stages 
helps in control of signal isolation, as does 
the use of specially designed mixer tubes 
which minimize interaction between their 
two input circuits. When conventional tubes 
are found desirable, special circuitry may be 
used. See the previous installment of this 
study course for one such circuit which uses 
a pair of triodes to provide almost complete 
isolation of oscillator and signal frequencies 
while achieving good mixing action over a 
wide range of signal strengths and providing 
exceptional stage gain. For additional mixer 
circuits, refer to any of the books listed at the 
end of this installment. 

The second problem we’ll examine is that 
of preventing radiation from the local oscil¬ 
lator. This is tied up to some degree with the 
mixer circuit, but is not confined to the mix¬ 
er alone. Several other factors must also be 
considered. 

For instance, the re-radiation problem is 
always more severe when the mixer is con¬ 
nected directly to the antenna than when an 
r/amplifier comes between antenna and mix¬ 
er. The oscillator signal is always present, to 
some degree, in the mixer’s grid circuit even 
when the most isolating mixer possible is 
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used. If this grid circuit is coupled directly to 
an antenna, that small oscillator signal may 
escape. With the better mixer designs the 
amount of oscillator signal which can escape 
through the grid circuit is small enough to be 
within legal limits—but an intervening rf am¬ 
plifier can reduce it still more, and will. 

No number of intervening stages can pre¬ 
vent radiation, however, unless the local os¬ 
cillator signal is rigidly confined within the re¬ 
ceiver to the areas where it is necessary. This 
means that the oscillator circuit should be 
shielded as completely as possible, and that 
all leads to and from this circuit be either 
shielded or filtered, to make certain that no 
signal escapes to be coupled accidentally to 
any part of the antenna or power-line. 

Re-radiation of the local oscillator signal 
can have serious consequences. Not long ago, 
radiation from garage-door openers was found 
to be interfering with the radio navigation 
equipment on jetliners in the crowded Los 
Angeles airport area. Fortunately no acci¬ 
dents resulted- but it was strictly a matter of 
good luck, because on at least one occasion 
the airliner was coming through overcast 
skies on a dead aim for the offending garage 
door when the pilot recognized that some¬ 
thing had gone seriously wrong! 

Because the consequences can be so ser¬ 
ious, the FCC has set limits on the amount of 
radiation permissible from any electronic de¬ 
vices. These limits compose Part 15 of the 
Commission’s Rules and Regulations—and 
the “Part 15” license-free transceiver units 
are legal to operate precisely because they 
come just inside the limit of permissible ra¬ 
diation. Only a small minority of the users 
of electronic equipment are aware of the ex¬ 
istence of this part of the FCC regulations— 
but, the Commission holds the user of the 
offending equipment liable for any violation. 
Any receiver with more radiated signal than 
Part 15 allows is considered by the commis¬ 
sion to be not a receiver, but an unlicensed 
transmitter! For this reason alone, radiation 
is one of the most serious problems faced by 
the designer of a superhet receiver. 

The special superhet problem most obvi¬ 
ous to the user of the receiver is that of imag¬ 
es. As we saw a few paragraphs back, the 
image response comes about because two sig¬ 
nal frequencies, rather than one, are capable 
of producing the proper intermediate frequen¬ 
cy, and the receiver cannot tell the difference 
by the time the signal gets to the mixer out¬ 
put circuit. 

Response to images can be minimized in 


only one way—by providing adequate selec¬ 
tivity ahead of the mixer stage. In some 
cases, this means that as many as two //-am¬ 
plifier stages may be necessary, but in others 
the mixer-stage input circuit may provide ad¬ 
equate selectivity by itself. It all depends 
upon the ratio between signal frequency and 
local oscillator frequency. 

For example, an ordinary 5-tube clock- 
radio operating on the AM broadcast band 
covers a frequency range from 550 to 1600 
khz, and normally has an if of 455 khz. The 
local oscillator could be operated either above 
or below the signal frequency, but if it were 
below its tuning range would have to be from 
95 to 1145 khz which is greater than a 10-to- 
1 ratio from high to low frequency. 

By using “high-side injection,” the oscil¬ 
lator need only cover the range from 1005 
to 2055 khz, or a little more than a 2-to-l 
ratio from high to low, and so high-side in¬ 
jection is the universal choice. 

When the receiver is tuned to 600 khz, the 
oscillator is then tuned to 1055 khz, and the 
image response point is 455 khz higher or 
1510 khz. When the receiver is tuned to 700 
khz, the image response is 910 khz higher or 
1610 khz; this frequency is outside the broad¬ 
cast band and very few signals can be expec¬ 
ted there. 

The result is that images can only be ob¬ 
jectionable from the low end of the dial up 
to 690 khz, and the FCC helps keep even 
these down by setting up frequency assign¬ 
ments so that any area in which the local sta¬ 
tions operate below 690 khz has few, if any, 
stations operating 910 khz higher. 

Even when an image can be encountered 
with this simple receiver, it takes a strong 
signal to get through the 3-to-l mistuning 
which exists at the mixer input circuit. 

At the higher frequencies we use, though, 
the situation is rather different. The distance 
between desired signal and the image is still 
just twice the if, or 910 khz if the standard if 
is used-but this is such a small percentage of 
the signal frequency that both the desired sig¬ 
nal and any possible image roll right on thru 
a single tuned circuit. 

Sometimes, even the additional selectivity 
offered by one or two rf amplifier stages 
isn’t enough. In such cases, a preselector may 
be used to reduce image response still more. 
The preselector is nothing but an additional, 
outboard rf amplifier-but it adds a few more 
tuned circuits to the signal path between 
antenna and mixer, and in addition it may if 
necessary be deliberately mistuned to one 
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side of the desired signal in order to cut down 
the image’s strength still more. 

A better answer than the use of the presel¬ 
ector is to use an additional mixer stage so 
that the first intermediate frequency is a 
much larger fraction of the signal frequency. 
The image response of such a setup is then 
removed much farther from the desired sig¬ 
nal, and the preselector’s action is much more 
effective. The resulting rather high //produc¬ 
ed by the additional mixer stage is then con¬ 
verted again down to a low if for gain and 
selectivity. A process such as this is known as 
multiple conversion; if two intermediate fre¬ 
quencies are employed, it’s called double 
conversion, and if three are used (as often 
happens, especially in uhf and vhf operation) 
it’s triple conversion. The added stages may 
be outboard to the main receiver; in this case 
the whole outboard unit is known as a con¬ 
verter. Use of a converter is the standard 
technique for vhf operators, and finds much 
favor with hf operators who specialize in the 
higher-frequency bands where image respon¬ 
ses are most troublesome. 

Fig. 5 shows, graphically, the causes and 
cures of the image problem. 
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Fig. 5. Causes and cures of image problem 
are shown here. Heavy vertical line repre¬ 
sents desired incoming-signal frequency and 
solid curve represents typical receiver front- 
end salectivity at this frequency. If if is low 
in comparison to signal frequency, as is the 
cass with if 1, then oscillator offset is small 
also (lol) and the image response (iml) is 
still acceptable to front-end selectivity curve. 
Image response will be poor; images will 
come through almost as well as desired sig¬ 
nals. Changing to higher if, as for instance 
if2, pushed oscillator offset out to lo2 and 
moves image point well outside front-end 
acceptance range to im2. If signal is suf¬ 
ficiently strong it can still get through, but 
image response characteristics will be much 
improved since only strong images can make 
it now. Alternate action to cure problem is 
to increase selectivity of front end as shown 
by dotted curve; th^ is usually done by us¬ 
ing preselector accessory. 


The final special problem of the superhet 
which we’re going to look at this time is that 
of tracking. The object of tracking a receiver 
is to be able to simultaneously set to some 
desired frequency each of several tuned cir¬ 
cuits, all of which are mechanically connected 
to each other and operated by a single control. 
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What complicates the situation in the super- 
het is the fact that the desired frequency for 
the oscillator’s tuned circuits is different 
from the desired frequency for the signal 
tuned circuits, by the amount of the if 

In broadcast receivers, the tracking prob¬ 
lem is simplified greatly by specialized mech¬ 
anical design of the tuning capacitors. The 
plates of the oscillator tuning capacitor are 
shaped differently than those of the mixer 
and r/-stage (if any) capacitors, so that at any 
one position of the tuning control, the dif¬ 
ferent circuits are automatically tuned to the 
appropriate frequencies. 

In receivers which must cover more than a 
single frequency band, however, such a sim¬ 
ple solution cannot be used, because the re¬ 
quired shape to produce the necessary con¬ 
stant frequency difference differs from band 
to band. In these cases, tracking must be 
achieved by electrical means. 

It’s relatively simple to make the differ¬ 
ence between signal and oscillator frequencies 
equal to the if at any two points within the 
tuning range, by proper choice of L-C factors 
in the different tuned circuits involved. The 
problem is not so simple when you want to 
make the difference at all points within the 
range equal; in fact, it’s incapable of solution 
for all points in the range. The best the de¬ 
signers can do is to make tracking coincide 
properly at three points within the range. 
One of these three points is near the low end, 
another near the high end, and the third 
somewhere in between. 

When three-point tracking is achieved, the 
oscillator will be lower in frequency than it 
should theoretically be at all points between 
the low-end tracking point and the mid-band 
point, and will be too high in frequency be¬ 
tween the mid-band point and the high-end 
point. However, the error seldom exceeds a 
few khz-and in a superhet it’s the oscillator 
frequency which takes charge, so the opera¬ 
tor never becomes aware that any error ex¬ 
ists. 

To see how tracking is achieved, let’s look 
first at single-point tracking. This is the kind 
of situation which exists in a fixed-frequency 
receiver-and of course if the frequency is 
never going to vary the term “tracking” isn’t 
really applicable, but single-point tracking 
gives us a place to get started into the prob¬ 
lems. 

Fig. 6 shows schematically portions of the 
rf mixer, and oscillator circuits which are 
involved with tracking. We’ll assume that 
the three tuning capacitors Cy, C$2, and 
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Fig. 6. Starting point for look at tracking 
problem is "signal-point" tracking such as 
for fixed-frequency receiver. Shown here 
are, left to right, rf-stage, mixer, and oscilla¬ 
tor tuned circuits. With all tuning capacitors 
having same value, circuit can easily be ad¬ 
justed to desired frequencies by varying in¬ 
ductance of coils. Single-point tracking has 
no problem. 


C {3 all have the same value. In a single-fre¬ 
quency receiver this is not necessarily the 
usual case, and in fact is seldom the practice 
—but in a tunable receiver using multiple- 
ganged capacitors all three or more variables 
in the gang will have the same value at any 
position of the shaft, so this serves as our in¬ 
troduction to tracking. 

To get the proper tracking condition at a 
single point, all we need do is to adjust the in¬ 
ductance values so that the three tuned cir¬ 
cuits each tune to the proper frequency. If 
the oscillator operates above signal frequency, 
the oscillator coil will be set for a lower in¬ 
ductance than either the rf or mixer coils. 
When each coil tunes to its proper frequency, 
we have achieved single-point tracking. 

Now let’s see what happens when we try 
to achieve two-point tracking. This can be 
thought of as the design of a two-frequency 
receiver to receive either of two fixed fre¬ 
quencies. We can no longer adjust the coils 
individually for both of the frequencies, al¬ 
though we still have the option of adjusting 
coils for either one of the two. We must get 
our tracking at the other frequency by some 
other means. 

To make our illustration as close as possi¬ 
ble to the real tracking problem we’re work¬ 
ing toward, we’ll modify the circuits of Fig. 
6 so that they look like Fig. 7. The 3PST 
switch cuts in additional capacitance across 
the three tuning capacitors to select the lower 
frequency, and cuts it out to switch to the 
upper frequency. Again, all capacitances are 
identical, and the extra capacitances are also 
matched because what we’re really modelling 
is a 3-gang variable capacitor. However, we 
now have added also a “trimmer” capacitor 
across the oscillator circuit. This trimmer 
is always in the circuit, at either frequency, 
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Fig. 7. Circuit of Fig. 6 is modified to re¬ 
quire two-point tracking by addition of 
switch to permit choice of either of two 
frequencies. Trimmer capacitor across os¬ 
cillator-circuittuning capacitor makes it pos¬ 
sible to find combination of capacitance 
and inductance values so that perfect track¬ 
ing occurs at either frequency. At this point 
we can replace fixed running capacitors ctl, 
ct2, and ct3 with variable ganged capacitor 
shaft, to move from low to high capacitance. 

At any settings other than the two at which 
initial adjustment was made, tracking errors 
will exist. Over small tuning range though, 
error is not serious. 

and it may be adjusted when we align the 
unit just as may be the three coils. 

With the addition of the trimmer capacitor, 
we have made ourselves able to achieve two- 
point tracking. First we switch in the extra 
capacitance to tune to the lower frequency, 
and we adjust the coils for perfect tracking 
just as we did in the single-point case. 

Then, though, we switch out the extra 
capacitors to tune to the higher frequency. 
With the extra capacitance out of the circuit, 
the trimmer represents a much larger propor¬ 
tion of the total capacitance in the oscillator 
circuit, and it’s not in the signal circuits. We 
now adjust only the trimmer to pull the os¬ 
cillator to the proper frequency. This as¬ 
sumes, of course, that the signal circuits arc 
already at proper frequency; that’s taken care 
of in our choice of capacitor values original¬ 
ly. In practice, all three tuning capacitors 
have “trimmer” adjustments on them which 
are used to get the proper frequency setting 
for each individual circuit. This permits ad¬ 
justment to compensate for stray capacitance 
and such things. 

Since we readjusted the amount of capa¬ 
citance in the oscillator circuit to get our high- 
end tracking, we cannot be at the proper ad¬ 
justment at the low end any more. To cor¬ 
rect this, we switch back to the low frequency 
and readjust the oscillator coil to correct the 
frequency. This adjustment pulls the high 
end off, but not so much as it originally was. 
We must go round in circles, adjusting first 
the low end, then the high, then the low again, 
until we finally reduce the error to zero at 
both tracking points. This occurs reasonably 
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rapidly, and we have achieved two-point 
tracking. 

We can now replace the fixed capacitors 
and tuning switch, if we like, with a 3-gang 
variable capacitor. We have two-point track¬ 
ing, which means that everything is all right 
at our two tracking frequencies but that some 
error exists at all other frequencies. 

If our tuning is to be only over a narrow 
range with respect to frequency, such as the 
7% difference between band limits of the IO¬ 
meter band, two-point tracking will suffice. 
The error will never be large enough to war¬ 
rant any attempt to eliminate it. 

But if a fairly wide frequency range is to 
be covered, such as the 2-to-l ratio from 
limit to limit of the broadcast band, the 
tracking error will be excessive near the mid¬ 
dle of the band, and we must go all the way 
to three-point tracking. 

Three-point tracking is achieved by con¬ 
necting a “padder” capacitor in series with 
the oscillator tuning capacitor. In most cases, 
additional capacitance must also be connected 
in parallel with the coil to restore total circuit 
capacitance. Fig. 8 shows the mixer and os¬ 
cillator tuned circuits only, including all 
components ever required for 3-point track¬ 
ing. In some cases one or more of the com¬ 
ponents may be omitted; in such cases series 
capacitors are replaced by short circuits, and 
parallel capacitors are simply removed. 

The oscillator’s effective tuning capaci¬ 
tance, in Fig. 8, is the total produced by Cl 
in parallel with the series combination of Cp 
and the parallel Ct/Ctrim pair, as enclosed by 
the dotted line. This total effective capaci- 
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Fig. 8. Final modification of circuit to reach 
three-point tracking conditions involves ad¬ 
dition of two more capacitors to oscillator 
circuit. One, Cl, serves purpose similar to 
that of trimmer in Fig. 7 and established 
minimum capacitance present in the circuit. 
The other, cp, is the "padding" capacitor 
and established both the maximum value of 
capacitance possible, and the way in which 
capacitance changes as tuning capacitor ct is 
rotated through its tuning range. See text 
for details. 

tance tunes the coil to proper frequency. 

When capacitor Ct is varied to tune to a 
different frequency, it varies the total effec¬ 


tive capacitance-but the amount of variation 
is much less than it would be without Cl and 
Cp. Even if all other capacitors were com¬ 
pletely removed, Cl would set a minimum 
value of capacitance in the circuit. Even if 
Ct were to be replaced by a dead short, Cp 
would set a maximum value on the effective 
capacitance. The only thing Ct can do to the 
total effective capacitance value, then, is to 
change it within the range established by Cl 
at the low-value end and Cl/Cp together at 
the maximum end. 

Choice of the exact values to be used for 
Cl and Cp is the difficult part of the three- 
point tracking problem, and we won’t go in¬ 
to that here; if you’re interested in designing 
a receiver, see pages 1002 through 1017 of 
Radiotron Designers Handbook for a com¬ 
plete discussion including worked examples 
and seven graphs to assist in the choices. 

When the values are properly chosen, 
however, the low-end tracking frequency is 
controlled primarily by Cl together with the 
maximum value of the Cp/Ct/Ctrim combin¬ 
ation, the high-end frequency is controlled 
primarily by Ctrim together with the modifi¬ 
cations introduced by the rest of the capaci¬ 
tors, and the mid-point frequency is control¬ 
led by the ratio of the coil’s inductance to 
the composite capacitance of all four capaci¬ 
tors. If inductance is too low, the mid-point 
tracking frequency will be lower than desired, 
and if inductance is too large, the mid-point 
frequency will be higher than intended. 

Since Ctrim—and in fact all trimmer capa¬ 
citors-establish the minimum capacitance 
values present in the circuits, the effect of 
the trimmers is greatest at the upper end of 
the frequency range. Cp, the padding capaci¬ 
tor, on the other hand establishes the maxi¬ 
mum value of capacitance which can be put 
into the circuit, and so its effect is greatest 
at the low end of the frequency range. This 
is a general rule; trimmers affect high-frequen¬ 
cy performance and padders affect low-fre¬ 
quency operation. 

How can we combat interference? Inter¬ 
ference can come from many sources. Most 
of us tend to think in terms of interfering 
signals of qrm—but the hiss, sputter, and 
crash of a dead band in the absence of any 
incoming signals also interferes with anything 
else we may be doing while waiting for things 
to open up. In this section we’ll look at 
ways to combat this type of interference as 
well as the more common problem of unwan¬ 
ted signals riding through. 

The only effective way to handle too 
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many signals is to add additional selectivity 
to the receiver. This may take the form of a 
steep-sided filter to shave off the interfering 
signals, or even of audio filtering to let 
through only signals of one specific frequen¬ 
cy. Such a solution is frequently used by CW 
hounds. 

If the interference is produced by image 
responses or front-end overload from strong 
signals at far-removed frequencies, though, 
the extra selectivity won’t do any good. By 
the time the signals get into the if stages where 
the selectivity can act, they’re already con¬ 
taminated. Use of a preselector, as we have 
already seen, can reduce this type of inter¬ 
ference if it’s due to image responses. 

A preselector will hurt rather than help, 
though, if you happen to live across the street 
from a 50-kw transmitter and can’t hear any¬ 
one but him on any band. To get rid of this 
type of interference you must use a filter or 
a wavetrap in your receiving antenna feedline. 
The filter will let through only those signals 
in its passband, while the wavetrap will re¬ 
move signals on or near a single specific fre¬ 
quency. Fig. 9 shows the schematic of a 
BCB wavetrap and how to hook it up. 




Fig. 9. Wavetraps to attenuate interfering 
signals and their connection to receiving 
antenna circuit. At left is patallel-resonant 
wavetrap which presents signals at its reson¬ 
ant frequency from going on down the line; 
at right is series-resonant trap which shorts 
out signals at frequency to which it is tuned. 
Both may be combined if necessary to re¬ 
duce exceptionally strong signals, or to trap 
out two signals at different frequencies from 
same receiver installation. 


Now let’s turn our attention to that less 
usual “interference,” the noise in a dead 
band in the absence of signal. 

This clutter of sound is always present; 
a signal must come in through it, but because 
of AVC action it usually drops to an acceptab¬ 
le level as soon as a signal appears. When no 
signals are present, the receiver operates at 
wide-open gain and the roar of a dead band 
can quickly drive even the most steel-nerved 
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stages, etc Random lengths from 35 foot to 150 foot Colors black, red, 
brown, blue, grey, orange. Regular price- 23 4 per foot. Our price 5< per 
foot $3.00 per 100 ft 

455 Khz ceramic filters type BF-455-A These filters will help to sharpen 
the selectivity of most sets using 455 Khz IP's Use across cathode bias 
resistor in place of a capacitor, or in transistorized sets, across the emitter 
bias resistor impedance is 20 ohms at 455Khz., DC resistance is infinite 
Impedance increases rapidly as you leave 455 Khz. Plan your own LC 
filter circuits at very low cost 
10 for $1.00 25 for $2.00 

TOROID POWER TRANSFORMERS 
# T-2 This toroid was designed for use in a hybrid F.M. mobile unit, using 
a single 8647 tube in the RF amp for 30 watts output Schematic in¬ 
cluded 12 VDC pri using 2N1554‘s or equivalent Sec #1 500 volts DC 
out at 70 watts. Sec #2 65 volts DC bias. Sec #3 1.2 volts AC for 
filament of 8647 tube. Sec #4 C/T feedback winding for2N1554 s 1 
thick. 2%" dla. $2.95 ea -2 for $5.00 

§ T-3 Has a powdered iron core and is built like a TV fly back transformer 
Operates at about 800 CPS 12V DC Pri. using 2N442sor equivalent DC 
output of V/DBLR 475 volts 90 watts C/T feed back winding for 2N442"s 

$2.95 ea 2 for $5 00 

TRANSFORMERS 

P-7 117 VAC Pn Sec. #1 185 CAV @ 120 me. Sec #2 6,3 VAC @ 4A 
Double Half Shell Mail Box Type SX 146 type. $2.75 ea. -2 for $5.00 
P-9 117 VAC Pri. Sec. #900 VAC @300 ma. Sec. 0 2 100 VAC @ 10 ma. 
Bias Sec #3 12 6 VAC @ AMP Wt 16% lbs Double Half Shell $4.50 
P 10 117 VAC Pri Sec #1 960 VAC C.T @ 160 ma. Sec #2 425 VAC 
C T and tap at 100 VAC 10 ma Bias Sec #3 12 6 VAC @ 4 5A Double 
Shell Mail Box type. Wt 8% lbs. $3.75 

Output transformers, all types 59 cents or 3 for $1.50, 

OT-1 Transistor TO-3 Power Diamond.. Imp. 15 ohms to 3.2 ohms DC 
Res. Pri 6ohm. Sec- .3 ohm. 

OT 2 Pri. imp 7000 ohm Sec 3-2 and 500 ohm for Phones or 70 volt 

ime 3 watts. Full shielded Double Half Shell 

OT 3 Pri imp 5500 ohms Sec 3 2 ohms SC122type 

All prices F O B All weights listed are net. Please allow for packaging 
Please allow enough for postage. We will return any extra. 

TOWER 

COMMUNICATIONS 

924 Elm St.. Racine. Wis. 53403 


"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 

All leading lines of amateur gear: 

We give best trade-in allowance 
for your gear on new equipment: 
Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st, St., OKLA. CITY, OKLA. 73106 
Phone 405-CE-S-6387 


FRECK has the SWAN260! 


FRECK 



S435.G0 

Buy on Bank Americard- or Master Charge- 

RADIO & 

SUPPLY 

COMPANY 

38 Biltmore Ave., Ashavitle, N.C. 28801 
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operator to distraction. 

A number of anti-noise circuits have been 
developed to combat this kind of inter¬ 
ference, and they go under the general name 
of “squelch circuits.” All operate on the 
same basic principle, which is to cut off any 
audio output from the receiver unless a signal 
is present, but they achieve this purpose in a 
number of different ways. 

Possibly the most classic squelch circuit 
is the CODAN; the name is a telephone-com¬ 
pany acronym for “carrier-operated device, 
anti-noise” and the circuit is shown in Fig. 10. 



Fig. 10. CODAN squelch circuit schematic 
diagram. This circuit turns audio amplifier 
(V2) on or off by means of avc voltage ap¬ 
plied to squelch tube (VI). Complecity and 
audio distortion are two major disadvantages, 
but circuit is still the most commonly used 
squelch in amateur practice. 

Circuit operation is relatively simple: 

In the absence of incoming carrier, the 
AVC voltage is zero and tube VI is unbias¬ 
sed. It can thus conduct a heavy current, 
limited only by its plate load resistor and 
screen voltage. The voltage drop across the 
plate load resistor produces a negative bias 
on the triode amplifier tube V2, which cuts 
V2 and prevents any audio from going 
through. 

When a carrier arrives, AVC voltage goes 
negative and cuts off VI. When VPs plate 
current drops, so does the voltage drop across 
the load resistor. This reduces bias on V2 
and permits the audio to be amplified. 
To change the amount of AVC voltage 
required to cut off VI and open the squelch, 
the screen voltage of VI is adjusted by po¬ 
tentiometer Rl. This adjustment is known 
as the squelch level control; the lower the 
screen voltage, the lower the signal level re¬ 
quired to open the squelch. In fact, with 
low enough screen voltage, VI is effectively 
cut off with no AVC, and the circuit is 


locked open. This condition is used to oper¬ 
ate without squelch action, and when squel¬ 
ching is desired, the adjustment is run up 
until the receiver just goes dead. Any increase 
in AVC voltage will then open the audio and 
permit the signal to be heard. 

This circuit has several disadvantages; the 
largest, aside from its complexity, is that it 
introduces distortion into the audio because 
the bias on the amplifier stage depends upon 
the signal strength. 



Fig. 11, Shunt squelch circuit. The design 
loads down audio amplifier stage (V2) by 
conduction through squelch tube (VI). Dis¬ 
tortion is less than with CODAN, and cir¬ 
cuit is simplier. In both this and CODAN 
circuit, squelching level is set by adjusting 
screen voltage of squelch tube. The higher 
the voltage on the screen, the more signal 
is necessary to open the squelch. 


A simpler circuit which operates much the 
same but has less distortion connects the pen¬ 
tode stage across an audio amplifier rather 
than in series with it. Fig. 11 shows the sche¬ 
matic. When AVC is absent and screen vol¬ 
tage is set high enough, pentode VI (the 
squelch tube) conducts heavily enough to 
load down the amplifier stage (V2) and pre¬ 
vent audio from passing through. AVC volt¬ 
age cuts off VI and removes the load; V2 
then operates normally. The screen voltage 
adjustment of VI, as in the CODAN circuit, 
controls the point at which squelching occurs. 

With the rise in use of diodes for switching 
purposes, still another squelch circuit was 
developed; it has the lowest distortion of the 
three, and is also the simplest. Fig. 12 shows 
the circuit. 

This circuit uses a diode as a switch con¬ 
trolled by voltage levels. When the diode 
is conducting, the switch is closed and audio 
can pass through from input to output. 
When the diode is cut off, the switch is open: 
no audio can pass and the receiver is silent. 

Control voltage for the diode is taken 
from the screen of any AVC-controlled if 
amplifier tube. In the absence of an incom¬ 
ing signal, AVC voltage is low and amplifier 
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Fig. 12. Simplest squelch circuit which gives 
satisfactory performance is this diode-switch 
arrangement. Only nine components in¬ 
cluding the diode are required; existing cir¬ 
cuitry supplies the rest. Relation of screen 
voltage level in if amplifier to voltage set by 
squelch adjustment determines squelching 
action. A 10-volt difference is adequate to 
operate the diode switch, and audio level up 
to 5 volts can then be passed or blocked by 
the switch. 


current is high, with a resulting low screen 
voltage. When a signal arrives, AVC voltage 
goes negative and amplifier current comes 
down with a consequent rise in screen volt¬ 
age. 

The screen voltage is connected through a 
high-value isolating resistor to the anode of 
the diode, while the cathode of the diode is 
returned through a similar isolation resistor 
to an adjustable voltage source. When the 
cathode voltage is set so that it is greater than 
the at-rest screen voltage, the diode is then 
cut off. When signal arrives and the screen 
voltage rises, the diode turns on and lets audio 
through. The two capacitors merely block 
the dc switching voltage from the audio cir¬ 
cuits. 

This circuit introduces little or no distor¬ 
tion because it has no effect upon any amp¬ 
lifier operation; when the diode is “on” it 
represents merely a low-value resistance to 
the audio signal and when “off” it’s a multi¬ 
megohm resistance. 

Unfortunately, this circuit has not come 
into “common usage;” the CODAN remains 
one of the most common circuits in use des¬ 
pite its disadvantages. 
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CASSETTE TAPE RECORDER 

After testing a dozen different 

makes of cassette tape recorders 

we found that the Valiant was by 

far the easiest to use. The fidelity 

is good and the push button sys- * t ^ 

tem outstanding. Has battery lev- B 

el meter, recording level meter, 

jack for feeding hi-fi or rig, oper- 

ates from switch on mike. Great 

for recording DX contacts, friends, at tne movies, 

parties, unusual accents, etc. Use like a camera. 

Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALEN DAR CLOCK 

This beautiful clock reads HPHPHIHKiW 
the day, the date and the J , i . ■ 

time in large, easy to read I _ «Jj| TJB 
numbers. Set this on GMT 1 
and never make a mistake 

again on logging time or date. 8x3/4x314, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 
12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, - 

complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1% lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 



Send order to: 

REDLINE Co. Box 431, Jeffrey NH 03452 

( ) Tape recorder ( ) Digital clock radio 

( j 24 Hour clock ( ) 12 Hour digital clock 

( ) Travel clock radio ( ) Desk name plate 


Desk name plate 


Address. 
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Now You Too 


Mr. Glen E. Zook, K9STH 
818 Brentwood Lane 
Richardson, Texas 75080 


Can Have 


A Deviation Meter 


In the world of amateur FM one of the 
most important test items is a deviation 
meter. Such a device allows the transmitter 
deviation level to be accurately set. Basically 
a deviation meter consists of an FM receiver 
with one of two types of visual display: 
meter output and oscilloscope output. The 
oscilloscope display method allows instan¬ 
taneous deviation whereas the meter display 
reads average deviation. Either or both 
methods are relatively easy for the amateur 
FM’er to build and use. 

The easiest method for amateur use is the 
oscilloscope method. However, this assumes 
that the individual amateur has in his posses¬ 
sion a general purpose oscilloscope. Since 
this is not always the case, use of the meter 
method will also be outlined. 

The oscilloscope method involves connec¬ 
tion of the vertical plates of the scope to the 
discriminator output, as in Fig. 1. The 
output of the discriminator is ac voltage 
directly proportional to the deviation (± 
khz) of the transmitter. Calibration of the 
oscilloscope may be accomplished easily by 
use of three crystals. One crystal should be 
at the low if frequency of the receiver (455 
khz in most commercial and obsolete com¬ 
mercial units used by amateurs) and the 
other two crystals should be either 5 or 15 
khz above and below (450 khz and 460 khz 
or 440 khz and 470 khz) the if frequency. 
The purpose of these crystals is to set the 
limits of deviation. To calibrate the receiver 
oscilloscope combination first set the oscillo¬ 
scope up for DC operation. Then set the 
sweep of the oscilloscope to the center of the 


calibrated scale on the CRT when a 455 khz 
(or other center frequency) is applied to the 
low if. Next apply the high and low fre¬ 
quency (e. g. 440 khz and 470 khz) and set 
the resulting line one division for each khz 
difference from the center if frequency 
above and below the center line. For exam¬ 
ple, set the lines 15 divisions above and 
below for ± 15 khz (wideband deviation) if 
440 khz and 470 khz crystals are used. When 
deviation is read, each division on the scale 
will represent 1 khz. Use of the deviation 
display involves only “zeroing” the trans¬ 
mitter to the receiver and then modulating 
the transmitter. 

An alternate method of calibration is to 
apply a continuous tone to a transmitter 
which has had its deviation set with another 
standard and then adjusting the height of the 
resulting oscilloscope pattern above and 
below the center line a number of divisions 
equal to the limits of the known deviation. 
However, this method is not as accurate as 
the former and should be used only if a 
standard at the if frequency (either crystal 
or variable) is not available. 



Fig. 1. Oscilloscope Display. 
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Fig, 2. Meter Display. 

The second method of reading deviation 
(meter method) is cheaper to obtain (less 
than $5.00) if an oscilloscope is not avail¬ 
able. The only drawbacks are the fact that it 
reads average deviation (no problem in 
amateur service) and the audio output of the 
receiver is slightly reduced. Also, an oscillo¬ 
scope is necessary for initial calibration. 
Basically the meter method consists of an ac 
voltmeter connected to the discriminator 
output through a blocking capacitor. The 
meter movement may usually be of the 
garden 0-3 vac type, or a vom in a low ac 
voltage range may be used. The former is 
preferred so that a new scale may be added 
and calibrated directly in khz of deviation. 
The hookup is pictured in Fig. 2. 

Calibration requires an oscilloscope to be 
calibrated as in the first part of this article. 
After the oscilloscope is calibrated (borrow, 
rent, etc., one for a day) a tone is applied to 
a transmitter and the deviation level adjusted 
to varying khz levels. The meter should be 
connected,, the reading noted, and then 
disconnected for each level. This is necessary 
because the meter will distort the oscillo¬ 
scope level when connected. It is suggested 
that one khz steps be used up to 15 khz. A 
new scale then can be prepared and glued 
over the old vac scale. When the meter is 
connected, the audio output level will be 
down slightly, but most FM equipments have 
audio to spare when used as base stations. 

An alternate method is to borrow a 
commercial type of deviation meter or a 
signal generator with calibrated deviation 
output and to calibrate the meter using the 
borrowed instrument for a standard. This 
method is not quite as accurate as the 
oscilloscope calibration, but since a con¬ 
tinuous tone is used, the average deviation 
read on the standard meter will be the same 
as the peak deviation read on the scope. The 



ENJOY EASY. 
RESTFUL KEYING 

$20.95 to $43.95 
THE VIBROPLEX 
CO.. INC. 

833 Broadway, 

N.Y., N.Y. 10003 


[GET MONEY ] 

■ Guaranteed top money for any piece of surplus 1 
1 equipment. Payment in 24 hours. We also pay ship 1 

1 ping insurance Cal! collect or send list for quick 9 
I quote. SPACE ELECTRONCS CORP. 11 Summit Ave 1 
East Paterson, New Jersey, (201) 791 5050 

n 

i 

■LECTION in United States 
' PRICES—48 hr. delivery 

Thousands of frequencies In stock. 
Typos Includo HC4/U. HCI8/U. 
FT-241. FT-243. FT-I7I. etc. 

SEND 10* for ceteloq with osctlletor 
circuits. Refunded on first order. 

2400B Crystal Dr.. Ft Myers, Fie. 33901 

4 NEW TUNAVERTER L 

Tunable and crystal controlled RF 
converters for monitoring Police, F ire. 
Amateur, CB, CD, VHF weather, etc., 
on your broadcast radio economical¬ 
ly. 

See listing of models in Mar. issue of 
73, page 21. 

HERBERTSALCH&CO, wo 

INES & SQUELCH 

TiiVI 

odsboro 7, TX 78393 


error lies in the reading of the standard 
meter which is not as easy to interpolate as 
on the oscilloscope. 


The use of the deviation meter (be it 
oscilloscope or meter movement type) will 
allow any number of amateur FM trans¬ 
mitters to be accurately set to an agreed 
upon standard (either ± 5 khz for narrow- 
band or ± 15 khz for wideband or ± 7 to 9 
khz which is usually compatible to both 
wideband and narrowband receivers). When 
care is taken in calibration, such a setup will 
closely approximate commercial units cost¬ 
ing several hundreds of dollars. The major 
difference is that use of the meter described 
herein is limited to only the frequencies for 
which the operator has crystals (unless the 
receiver is tunable, which is usually not the 
case), whereas the commercial types are 
usually usable over the four major com¬ 
mercial FM ranges either directly or with sub 
harmonics. Since amateur operation in 
most areas is limited to a few specified 
frequencies, this is no drawback. Thus, this 
instrument can be another factor in many 
enjoyable hours of amateur FM’ing. 

.. . K9STH 
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W. G. Eslick, K0VQY 
2607 East 13th Street 
Wichita, Kansas 67214 


Two Transistor 

1500 Mile Transmitter 


Transistors being my number one hobby, 
I decided to try to beat some of the QRP re¬ 
cords that others have claimed and to show 
what I could do with ‘milliwatts’ while 
others are building 50 and 100 watt rigs for 
six meters. The two transistor model has 
earned ‘its building’. 1 have had reports of 
10 over 9 from South Carolina, S8 from 
Tennessee, S7 from Arizona, and S6 from 
Montana, plus working all locals. 

The %” ceramic slug tuned coil form de¬ 
signed for printed board use was bought 
from Vanguard (they advertise in 73). The 
HC18/U crystals can be had from JAN Crys- 
stals (see 73, June ‘67, pages 88 and 89). 
The modulator is a Birnbach (sold by Radio 
Shack and others) 5 transistor unit, with pp 
class B output. It has a shielded input trans¬ 


former with both 50 ohm and high impe¬ 
dance inputs, and 500 and 8 ohm outputs. 
A word of caution, when I increased the vol¬ 
tage from 12 to 16 volts I lost the two out¬ 
put transistors and a 5 ohm resistor! The 
output is 300 milliwatts, which is enough to 
modulate a % watt rig. The modulator has 
lots of gain so be sure the gain control isn’t 
too high or you will splatter. When I tried 
to mount the modulator and the transmitter 
in the same case the rf got into the modula¬ 
tor in spite of shielding and by-passing. I 
gave it up. If you try this you may hear a 
high pitch audio whine in the receiver and 
find that the modulator output transistors 
get hot fast. 

A regulated power supply (or batteries) 
must be used. If not, on voice peaks when 


HI 





XTAL MIKE 


Fig. 1. Twotransistortransmitter. RFC1 = 12 
turns #26 on 1/2 watt 1M resistor. RFC2= 
ditto with 20 turns. Xtal=HC18/U third 
overtone. L1=6t#24 enam. on 1/4" ceramic 
iron core form, link 2t at bottom. L2=5-1/2t 
ditto LI. Q1, Q2=heatsinked Fairchild 
2N3642's. Meter can be 50 to 200 microamp 
or Simpson 260. 


BIRN BACH 

300MW 

MODULATOR 
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THE DENSON ELECTRONICS CORR 
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the transmitter final and modulator stages 
draw current, your voltage will drop and the 
final result is downward modulation plus 
FM’ing. 

In designing the transmitter, be sure all 
emitter and collector leads (either wiring or 
printed board) are very short. The shields 
between stages are printed board cut to size 
and soldered on. Make all grounds on the 
printed board wide (I make a wide ground 
all around the board and down through the 
center where the shield goes. See Fig. 1. 
Coat the printed board ‘wiring’ with solder 
to lower the resistance (it pays!). 

Be sure the coils dip out (with a grid dip¬ 
per) a little higher in frequency with the 
transistor out as the “extra” capacity with 
the transistor in will lower the frequency. 
You will find out (you tube boys) that in 
some circuits the transistor loads the coil 
(lowers the Q) to such an extent that you 
cannot find the dip. So have your receiver 
handy to check signals also. Also be careful, 
in some circuits; the oscillator transistor’s 
not oscillating will draw more current and 
get hot (due to its being a class A stage till 
it oscillates and then it is class c). Transis¬ 
tors are easy to blow, ask me! 

Using the grid dipper in the diode po¬ 
sition you can check each stage to see if it is 
working. After the oscillator is working and 
the final transistor is installed, be sure the 
oscillator isn’t loaded so it will stop. It may 
have to be retuned. Be sure it will fire every 
time the power is applied. If not, retune. 

With a #49 dial bulb as a dummy load 
and everything connected (and working), 
whistle in the mike and tune the final slug 
for maximum brilliance and upward modula¬ 
tion. (I blew one bulb under modulation). 
Now connect the antenna and, with meter 
connected in output (see diagram), check for 
maximum output. Now check with your re- 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandate, New Jersey 07401 



ceiver — or better, have a ham friend a few 
miles away check your modulation. Set the 
gain control for clean audio. Don’t set 
the gain while you are a foot or two away 
from the mike and then climb in the mike 
while dx’ing or you will overmodulate. 

With good design, a good beam antenna, 
and of course, good skip conditions, you 
ought to do as well as I did or better. Good 
dx’ing. 

Don’t forget, in this design, that the 
“ ground” on the transmitter is minus and 
the ground on the modulator is plus. Follow 
the diagram carefully - or, so sorry - you 
have ruined some transistors! 

...K0VQY 
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Ralph W. Campbell, W4KAE 
316 Mariemont Drive, 
Lexington, Kentucky 


Long Circular Quads 



A 23 element yagi was defeated 2:1 by the 
long circular quad antenna. 


The 11 and 18 Element Long Circular 
Quads are Semi-Circularly polarized when 
properly fed from a one-quarter wave-length 
stub (or with 200 ohm balanced line) con¬ 
centric in its arc with the axis of the anten¬ 
nas. The driven element may be fed in this 
manner, with a very low SWR. Polarization 
of any of the antennas described in this com¬ 
posite article can be affirmed by using a 
vhf/uhf field strength meter or a sensitive 
dipole and diode detector such as the 1N38B 
and a small-signal transistor dc amplifier. 

By elevating these arrays to at least 17 
feet 6 off ground or roof, it’s possible to get 
a good plot of the directivity and gain. Ideal¬ 
ly the reflector should be round and have a 
minimum diameter of 5/2 wave-lengths; how¬ 
ever, a square screen 5/2 wave-lengths on a 
side should be adequate. If difficulty is 
encountered in “circularizing” the arrays 


from reflections or standing waves within the 
induction field, simply change the feedpoint 
from 3 o’clock to 6 o’clock, etc. 

Introduction 

This article gives an insight into new 
types of vhf and uhf antennas which are now 
patent pending by the author. They are 
usable on 2 through 3/4 meters and into the 
uhf television spectrum. Frequency con¬ 
siderations of bandwidth, patterns plotted 
and element tapering are discussed with 
curves from Project OSCAR tests and our 
own observations with uhf television on 
Channel 32. Tapering was performed on the 
8 element Long Quad only. Propagation on 
Channel 32 was limited to a faint forward 
scatter signal on the premises of Radio 
Station WBLG, in Lexington, with their 
approval. The other antennas described use 
parasitic elements cut to the same dimen¬ 
sions as the driven element (DE). The round 
element antennas were tested in our shop as 
well as in the field; with precise matching on 
432 mh^ with the “business end” of the 
array pointed up. It was found to be 
interesting to note that the quarterwave 
circular stub presented about 60 (approx. 1 
radian) arc-length when unity SWR was 
obtained on 432 mhz. Use of RG-58/U was 
preferred for this band, while 300 ohm line 
was chosen for use on Channel 32 reception. 
Reception was so good that we observed 
about double the signal strength using the 11 

1 2 85 A. I. o.n A ,| C,60^|0.30 X .1 0.25* 1 0.30* , 1,0.30 * I 
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Fig. I. 8 element long quad. 
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element Long Circular Quad as compared 
with 23 element Long Yagi built by station 
engineers. 

The following paragraphs show without 
mathematics properties described. RG-9/U is 
a minimum size coax to be used, with 
preference for Foam Heliax tm as in com¬ 
mercial installations. Silverplated RG-9/U 
has about the same rating as RG-8/U but has 
a non-contaminating jacket: and the shield- 
braid (2) remain interwovenly conductive 
within (look at your RG-8 after two years!). 
Both RG-8/U and RG-9/U are adversely 
affected by dew, and as much as 20% 
variation in reflected power can be expected, 
even with a perfect match! For experimental 



Laboratory development of the long quad. 


pattern itself, plotted through a research 
laboratory antenna range. These patterns 
were traced by an automatic pen recorder 
which was apparently servo-controlled. 
Some breakdown into vertical and hori¬ 
zontal modes were observed, but this model 
was not very well balanced or completely 
matched when tested. Calculations are ac¬ 
curate, since the minimum amplitude for 
each graph is shown to be above “zero” or 
presents a plotted minimum value on the 
same scale factor as the peak pen travel. 

Also in this article, construction is de¬ 
tailed thoroughly for the home craftsman. 
Air-dried seasoned oak is preferred for the 
18 element antenna 12-ft., 6-in. boom; 
however, a sturdy fiberglass quad arm may 
be better in the long run. With a heavy 
round quad arm, a spring brass U-bracket 
could be fashioned, similar to an auto 
radiator hose clamp with tightening pressure 
similar to a metal TV stand-off insulator 
(this would be from the underside). The 
other solution is to use epoxy as described 
fully later on. 
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Fig. 2. Untuned reflector gives mirror image 
of the elements. 


use and testing, the RG-58/U and an 
Amphenol coaxial termination are a neces¬ 
sity, mostly because of element length-to- 
surroundings scale, etc. Heliax tm is the only 
answer on 100-ft. runs. 

The first photo shows the 11 element 
Long Circular Quad being tested with the 23 
element Long Yagi in the background. Both 
antennas were matched to balanced 300 
ohm line. The test site had a clear horizon. 
On the 18 element Long Circular Quad 
shown later, RG-58/U was made exactly 1/4 
wavelength on the outside for proper con¬ 
nection from the screen (rf ground). Pre¬ 
liminary comments on the circular quads 
show a nearly perfect major lobe whose 
half-power-beamwidth gives 15 db gam over 
a matched half-wave dipole. This means that 
we can say 18 db over a point source. 
And these calculations were taken from the 


Long Quad Development 

First in our discussion of these new 
antennas is the 8 element long quad of more 
conventional design. The approach was this: 
Make a regular quad with a screen reflector 
on the APX-6 transponder and add elements 
to make it “long,” meaning in Yagi terms to 
increase the boom length with extra ele¬ 
ments in excess of a total of 5. Using 
approximately 984 mhz rf from the trans¬ 
ponder with a Heath Tunnel Dipper as an FS 
meter (diode position), we found that maxi¬ 
mum gain and directivity was obtained with 
the eight elements staggered, aperiodic and 
quad-shaped; the directors tapered to 95% of 
the driven element circumference, combined 
to product optimum results!! All the di¬ 
rectors were the same 95% circumference of 
perimeter of the DE. The elements were cut 


102 


73 MAGAZINE 





to 984/Fmhz or at this frequency 1 foot, for 
convenience. The reflector screen was moved 
back-and-forth to match the array the first 
time; the second try was to build a 1/4 wave 
stub (shown in the quad development 
photo) and vary its spacing from the 
soldered feedpoint connections. Of course, 
984/Fmhz is free-space wavelength, and we 
used a 4% shorter length for the DE. Unity 
SWR was not consistent with maximum 
forward gain (a corollary of Murphy’s Law); 
so we settled for one condition consistent 
with near optimum with the other. The six 
directors were staggered as shown in Fig. 1., 
with the closest director spacing being 
between D2 and D1 (not between D1 and 
DE as would be expected). We claim 2 
honest db gain over an equivalent 8 element 
Yagi of the same boom length, or 13 db. 
Once we realized this array would work as 
described, we went further. 

Circular Quad Development 

The next step was to make our elements 
circular. The APX-6 was cranked up to 
about 1160 mhz, where one wavelength was 
close to 24 cm. and one-quarter wavelength 
was approximately 6 cm. We have no photo 
of this antenna; however, we observed that 
none of the expected characteristics of the 
long quad or long Yagi were to be found. 
Instead, it turned out that one-quarter wave¬ 
length spacing intervals, and staggering of 
our dimensions were of prime importance. 
The parasitic directors were cut to 95% of 
the DE length and odd-numbered groups of 
director elements, with quarter-wave inter¬ 
group spacing, gave the highest gain for the 
array. Also, the staggering of these groups of 
elements allowed a “gap” or space between 
for the DE and D1 reflected image to appear 
in phase in the right “place” on our wooden 
boom, for more gain. Keep in mind that the 
reflector was untuned and presenting an 
electrical “mirror image” of the elements 
discussed. See Fig. 2. 

Polarization was semi-circular, in an axial 
mode (end-fire directivity) and not sideways 
from the boom. There was considerable 
horizontal radiation similar to that obtained 
by feeding a regular quad at its apex. Little 
vertical radiation was noted. Our conclusion 
was that some degree of imbalance was 
imparted by standing waves on the line or a 


non-perfect match at the antenna terminals. 

No balun was used. The largest portion 
of the radiation is horizontal with an addi¬ 
tional “circularizing effect” possible 2 be¬ 
cause of the circular shape of the directors 
themselves. Also, the vertical and horizon¬ 
tal components are similar which makes the 
antenna fine for OSCAR and vhf Moon- 
bounce work. Incidentally, “Circular Quad” 
is a misnomer which we use to show how the 
antenna was derived. With the circular quad 
there is no 30 db winding sense 3 loss, a 
characteristic of the Helical Beam Antenna. 
Faraday rotation, which is simply defined as 
rotation of an incident wave upon passage 
through (the Earth’s) magnetic fields, should 
be no problem. 

Mechanical Details and Performance 

To prove that this antenna has promise 
for the amateur and experimenter, as stated 
in the introduction, I constructed a fringe- 
area uhf model of the circular quad for 
Channel 32, using 11 elements; and the 
results were fabulous. (See tabletop photo 
from our laboratory.) Working at 579 mhz 
with the driven element cut to the picture 
carrier, we found the gain/aperture at least 
equal to two commercial corner reflectors, 
yielding a snow-free picture of this elusive 
signal (see first photo). In addition, turning 
the array on its axis back-up a prior con¬ 
clusion that we had circular polarization. 
The vertical and horizontal beamwidth was 
approximately 20 degrees. 

Performance 

Two lobes were reported, with gain 
figures based on beamwidth plotted from 
the VHF Handbook, by Orr & Johnson. 4 
Note that gains of 14 db horizontal and 8 db 
vertical were calculated. This plot is at 5% 
below the normalized frequency of 1,000 
mhz. At the normalized frequency, only a 
single plot was obtained, composed of both 
lobes equally (we assume) yielding 16 db 
power gain over a dipole. The screen reflec¬ 
tor is about 12 by 15 inches square (not 
critical) and an N connector with hood is at 
the base of the decoupling sleeve, with 
RG-9B/U inside it. The SWR was high. 
L-shaped steel corner braces hold the N 
connector and base of the decoupling sleeve 
securely, as well as the screen. 
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At 5% above the normalized frequency 
for design-center, we have 16 db power gain 
over a dipole. The major lobe is clean and 
very little energy went into the others. The 
effective aperture for the array is approxi¬ 
mately 6.5 wavelengths squared. Aperture is 
an interesting measure. Physical aperture of 
the Long Quad is twice that for any other 
array, I think. Or, it is like expanding a 
2-wire folded dipole into a circle. We suspect 
the physical aperture is at least 1.4 times 
that of any Yagi; and perhaps as much as 2.5 
times, taking into account “wavelength 
factor.” s Any opinions? The equipment 
used consists of a two’er, a 25-watt 2-meter 
linear, a diode varactor and a Cesco Re- 
flectomenter. 

Performance and Theory 

Assuming a standing wave of current to 
exist on the structure looking “down” on 
the vertical plane of each loop, a reflection 
from the imaginary “screen image plane” 
gives the expected 3 db gain over a single 
dipole. See Fig. 3. Based on the assumed 
stationary wave phase, one of several current 
maxima (we chose the one ahead of the 
sixth element) allows the amateur (or profes¬ 
sional) to select his mounting point, de¬ 
pending on mast material. As the traveling 
wave progresses, with each peak displacing 
1/4 wavelength more, gain increases. If it’s 
difficult to visualize, simply start at the 6 db 
“bar” and follow the standing wave as a 
“point” moving from the first current nega¬ 
tive maxima, up through zero, then positive 
maximum, and back to zero. The zero point 
on the sixth element plane is in the same 
plane of the bar marked 9 db, below. 
Observe that it is only displaced 90° relative 
to the repeating (transcendental) maxima of 
the assumed standing wave, which does not 
move. And notice that the first negative 
maxima referred to is positive-going, while at 
the sixth element the amplitude is negative¬ 
going. What’s wrong? Nothing. Both wave 
motions are still from left-to-right, and add 
in time, giving the 9 db circular gain figure 
which results. In the first place, it can be 
asked why we picked the 6 db current bar as 
reference. Well, we could not use the dashed- 
in 0 db bar because it exists as a non-rein- 
forced reference, without physical dimen¬ 
sions; however, this image and real element 


above do add to produce 3 db. This leaves 
the 6 db bar our choice, to eliminate 
confusion. 

We built several models of the Long 
Circular Quad. After much testing and re¬ 
finement of our use of instruments, starting 
with an APX-6 on 984 mhz, enough data 
was accumulated from building a uhf reflec- 
tometer and the 1000 mhz scale model that 
we could conclude the information presented 
here. Further study has led to the con¬ 
clusion that the parasitic directors must be 
shortened a “mystical 5,” as some have said, 
for maximum gain. 

Looking back at the tabletop photo, the 
first group of directors from the end are all 
spaced one-quarter wavelength gap; then the 
a three-quarter wavelength gap; then the 
next group of three loops, each at one- 
quarter wavelength spacing, with a one-half 
wavelength gap; and on to D1 and DE, each 
at one-quarter wavelength. Finally, we come 
to the reflector (R) which is made of 
“expanded” aluminum and is made approxi¬ 
mately 5/2 wavelengths, minimum, square 9 . 
In this model, notice that the feed-point is 
at 12 o’clock, with heavy 300 ohm twinlead 
feedline. The boom length is 3-1/3 wave¬ 
lengths at 579 mhz. Estimated gain (from 
Gain and Aperture Nomograph 10 ) is 12 db, 
including a 3 db polarization loss from trans¬ 
mitted horizontal to receiving circular. There 
appears to be no sense to the antenna, as 
there are two helices. Please note that we are 
looking into groups of 5, then 3, and then 2 
physical one-wavelength loops from the 
opposite end of the boom on which rests the 
sheet screen reflector, R. The staggering is 
3/4 wavelength gap between the groups of 5 
and 3, with 1/2 wavelength gap between the 
next group of 3 and 2; and 1/4 wavelength 
from the DE to R. More gain can be 
obtained by placing 7 elements with a gap of 
one wavelength ahead of the 5 shown; and 
you can add 9 with a gap of 1 and 1/4 
wavelengths ahead, if you wish: the limit is 
what beamwidth is practical so that you can 
accurately “steer” the array. Matching, as we 
add elements, is not a difficult problem with 
a DE loop configuration. 

18 Element Long Circular Quad Construction 

The 18 element Long Circular Quad is 
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mounted on a piece of 1-1/4 inch steel TV 
mast with U-bolts and nuts. A front “nose” 
brace of wood keeps the array from droop¬ 
ing, and it is lashed to the seasoned oak 
boom with filament tape. The feedline is 
RG-8/U, with N connectors. The boom 
length is 12 feet (a little short for all 18 
elements); however, allowance was made for 
6 inches “over-length” by crowding the 
elements 1/3 inch each, with no loss in 
performance or SWR hike. The reflector 
screen is connected to the boom in paddle- 
wheel style, using 3/4 by 3/4 inch air-dried 
seasoned oak as the cross members. The 
reflector itself is made of “expanded alumi¬ 
num,” 2-feet square, which is about 5/4 
wavelength on a side. One very important 
thing about this type of mounting is that 1 /4 
wavelength ahead of the second group of 
elements is a voltage null which permits the 
use of a metallic support. At other distances 
on the boom there are nulls that can be used 
for U-bolting a vertical conductive support; 
but this position is nearest the balance-point 
of the array. It wouldn’t be a bad idea to use 
a V fiberglass support arm (\KirkJ quad 
arm). But don’t forget to balance the an¬ 
tenna with the coax weight on it. Foam 
Heliax is heavy. 
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Fig. 3. Relative phase and gain of i8 
element quad. 

The elements were glued to the boom 
with epoxy, but it was first necessary to coat 
the rounded No. 6 hard copper with a thin 
layer of epoxy diluted with a very small 
amount of rubbing alcohol. Of course, the 
epoxy must be pre-mixed and the alcohol 
should not contain any glycerine. Prior to 
this, the element surface should be clean and 
dry and roughed-up with cabinet paper. 
After all 17 loops are coated, allow two days 
for the undercoat to dry. This method is the 
only simple way of gluing that works and 


was tested by the shipment of an 18 element 
1215 mhz model to Project OSCAR group 
for scaled down tests at 1000 mhz (their 
choice for best results). Once the undercoat 
was dry, we inserted the No. 6 hard-drawn 
copper elements and gave a final coat to 
them and the wooden boom, which was 
previously drilled for 3/16-inch holes. The 
No. 6 cannot be bent by hand; take these 
elements to a sheet metal shop (pre-cut to 
26 inches, as in our case), where they have a 
roller press just for this. Also, we tried wood 
riveting with the United Shoe “Rivetool,” 
and found that by using 1/2 inch by 1/8 
inch diameter steel pop-rivets, we success¬ 
fully mounted the reflector screen to the 
paddle-wheel arms. The “pop-rivets” men¬ 
tioned work only in oak. Referring to the 
gluing method above, we also tried the 
“Thermogrip Glue Gun,” and it was not 
satisfactory; nor was our “Eastman 910 
adhesive.” 910 won’t stick to wood, but it’s 



II element long circular quad antenna. 

great for ceramic spacers on steel, rubber, 
etc. If you wish to be sure . . . use No. 8 
self-tapping sheet metal screws into the oak, 
with 3/32-inch pilot holes. This is perhaps 
the safest, since rivets can crack the oak if 
not properly centered on each side. 

A semi-closeup of the Long Circular Quad 
with leads to equipment is shown in the 
photo. This time we had a 4 to 4 quadfilar 
transformer on Ami-Tron T-50-10 core with 
poor results. The SWR was no lower than 
2:1 on the reflectometer. Using Foam 
Heliax tm is preferred to RG-8/U. An 
Amphenol or Andrew coax termination 
should be used for properly balancing and 
matching the one-radian electrical length of 
the circular stub. Total length of the circular 
stub and balun section is 90 , or one- 
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quarter wavelength (we used 6.5”) of No. 12 
tinned copper, with 30 of the 90 , approxi¬ 
mately, being used for balance. Reiterating: 
Just ahead of the first group of three 
parasitic elements (but behind the helper’s 
hand) is the first complete null for mast 
mounting with metal U-bolts and clamps. 
With a sturdy fiberglass mast, the mount can 
be made anywhere on the boom not con¬ 
tained within a group of elements. 

Conclusion 

Looking back, there are several points 
which should be summarized: (l)The Long 
Quad is semi-circularly polarized when cor¬ 
rectly matched and thoroughly balanced , 
with some breakdown into vertical and hor- 
zontal lobes which can occur when the an¬ 
tenna is held less than 17 feet 6 above ground; 
approached with less than 50 feet from the 
measuring site, and used too far below 
design-center. With 1.00 to 1.05 on the 
reflectometer and no standing waves on the 
outside of the feedline, it is semi-circular, 8 at 
least relative to the reflecting screen. (2) The 
gain of the array, when considering a boom 
length sufficient to hold 27, 38, or 51 
elements (which are the next groupings of 
elements) places it in the category of a small 
dish, but with less physical aperture. (3) Fre¬ 
quency limits of +5% and -10% make it 
useful over a band of frequencies, and the 
loop wavelength can be calculated by 
24,500/Fmhz, with lengths in centimeters. 
This formula is for a one-wavelength loop, 
physically. (4) There is no winding sense 
rejection such as characterizes a Helix; and a 
single support arm through the reflector 
screen material may be used with a counter¬ 
weight to aim properly. 

Try these arrays out in your own 
shack ... get it matched before buying a 
pair of TR-44’s on our say so. Crank it up 17 
feet, balance it, and using Fig. 3 (extra¬ 
polated) as a guide to the nulls and gain with 
more elements, pick your mast position with 
RG-8/U cable taped on the boom for 
mechanical balance, then try the Foam 
Heliax (you might try the Phelps-Dodge Alu¬ 
minum Foam-Flex which may be even bet¬ 
ter.) For an in-the-air mount, use an alu¬ 
minum Y hanger from a separate L-bolted 
clamp with old garden hose binding the clamp 


to the upper portion of the mast. Good 
‘ ,32 ’ ing! . . . W4KAK 
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(continued from page 2) 

trend in amateur licenses. Nothing was done 
about setting up a small office in Washington 
for someone, even on part time, to lobby in 
Congress for our hobby. A second meeting 
is scheduled for November this year, so 
those few amateurs who are interested in 
their hobby have another chance this year to 
get the directors of the League to get off 
dead center. 

There goes Wayne again, lambasting the 
League! No, I’m not anti-ARRL at all, 
only pro-amateur radio. All of you have put 
your eggs in one single basket: the ARRL. 
If there are any reasons whatever for amateur 
radio not paying for some national publicity 
I would welcome them and give them space 
in 73. If there are any reasons why amateur 
radio should have fewer amateurs instead of 
more I would like to know what they are. I 
know a lot of reasons why we should have 
more amateurs and why we need publicity 
and need it desperately, but I sure have yet 
to hear anyone speak up in QST or anywhere 
else and give reasons why we should not try 
to grow. 

Along the same line, I have heard many 
reasons why amateur radio should have a 
working lobby in Washington, but I have yet 
to hear a single reason against it. Yet year 
after year we don’t have one. Will someone, 
anyone, please write an article for 73 explain¬ 
ing why amateur radio should be the only 
radio service with no protection in Washing¬ 
ton? 

What did the directors accomplish? Well, 
for one thing they decided to petition the 
FCC to open the 29.5-29.7 band to Techs. 
We do need more activity up there, no ques¬ 
tion about it. Perhaps, since the only real 
difference between the Tech and the General 
license is a matter of code speed, this is the 
break-through that Techs have been waiting 
for and which will eventually get them a foot¬ 
hold on all our lower bands. I would 
think that there might be a survey taken to 
ascertain the activities of the Techs. How 
many of the active amateurs on 1296 are 
Techs? What percentage and how many on 
432? On 220? On two meters? On six? 
There are some 60,000 Techs today. I think 
we should know how many are active, and 
what bands they are using at present. If we 


open ten will it siphon off everyone from 
six meters? Or will it just make for more 
activity in total? 

The directors directed the ARRL to peti¬ 
tion the FCC to open the remainder of two 
meters to Techs. This is long overdue, as I 
mentioned in an editorial several years back. 

I don’t know why no Tech has taken the 
effort to petition the FCC for this change. 
This would integrate the band and eliminate 
the second-class citizen feelings of Techs who 
hear the Generals working aurora, CW, con¬ 
tests and satellites down on the low end of 
the band, unable to really join in the fun. 

They directed the League to petition the 
FCC to reduce the waiting period for Extra 
Class to one year from two. This is probably 
a good idea too, but I doubt if it will have 
much effect on the massive resistance to the 
Extra Class we have seen so far. 

They directed QST to start publishing info 
on VHF repeaters, put out a booklet on the 
subject, and get it into the Handbook. Great, 
but why was a board directive needed to get 
QST to this important phase of our hobby? 

The $100,000 fund for amateur radio pro¬ 
motion worldwide was refunded. Excellent, 
But am I being rotten to suggest that some of 
the members may be interested in accounting 
of funds already spent? Nothing whatever 
has been published that I recall seeing. Where 
there is secrecy there is usually a good reason 
for it. Or does anyone else care where the 
money is going? 

Dialog in 73? 

Though I have written quite a few pro¬ 
vocative editorials down through the years, 
I have had few letters as a result that were 
worthy of publishing. Sometimes I wonder 
if there is anyone out there. Isn’t there any¬ 
one that has the hankering to write an edi¬ 
torial among our readership? 

How about opening 3650 - 3700 for 
phone operation? I would suggest 3750 - 
3800, but then the ten Canadian phone 
stations that operate in that band would get 
all upset and descend on me as a newly bom 
devil. No, let’s leave those VE lads their own 
private perserve to sit and talk with their 
own and QRM the hapless European and 
African stations that try to work through to 
the U.S. How about a nice phone band 
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down below the Novice segment? Why? Why 
not? 

Or perhaps it is time to extend the U.S. 
phone band down to 14,150 mhz? That 
still leaves plenty of room for the foreign 
phones that want to avoid contact with U.S. 
stations to operate from 100 to 150. Does 
anyone care one way or the other? Write to 
73. Write to the FCC with 14 copies. Do 
something! 

Do any of these things ever get discussed 
at club meetings? Come on, fellows, let’s 
not spend the entire meeting reading the 
minutes of the last meeting. They are going 
to install a VHF beacon at W1 AW. How does 
that strike you? Do you care one way or the 
other? If not, then why should they spend 
your money for such a thing? If VHF bea¬ 
cons are needed, why hasn’t anyone written 
about it? There is a grave communications 
gap here. 

What do you think of having our radio 
clubs examine prospective amateurs instead 
of FCC? And how about our clubs sending 
a representative each year to the National 
Convention to represent the members and 
come up with proposed changes in our regula¬ 
tions and allocations? You like the idea? 
You hate it? How about some dialog? The 
pages of 73 are as wide open to you as they 
are to me. With the expanded magazine we 
have a lot more room for opinions and such. 

Radar Trap? 

Jake, WB2PAP, sent in a newspaper clip¬ 
ping that makes life a little more worth while. 
It seems that a chap down in Madison, New 
Jersey was stopped for speeding (41 mph in 
a 25 mile zone) in a radar speed trap. “$16” 
(dollar a mph) said the judge, “plus $5 court 
costs.’’ The victim, being a ham, decided to 
check a little. Sure enough, he found that 
the license for the radar had expired, a mat¬ 
ter that could bring a $10,000 fine, if some¬ 
one decided to file a complaint. If I were the 
judge I think I would have a strong tendency 
to agree with the victim that the 25 mph 
speed limit was unrealistic. 

Visit to Quement 

Just south of San Francisco, in San Jose, 
I found a mammoth radio store. I realize 
that they do everything big in California, but 
this is stretching things! Though he doesn’t 
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make much of it in his ads, Frank Quement 
has a corking good ham department. Que¬ 
ment is probably best known around the 
country for his swr bridges, which he has 
sold by the thousands via mail order. Frank, 

I found, takes a great interest in amateur af¬ 
fairs and is ready to talk ham the minute you 
can pry him away from the salesmen and reps 
that hound his footsteps at every turn. 

Visit to Jennings 

Having a few hours before my plane back 
east, I hopped into a rented car and hied 
myself to Santa Cruz to drop in on Ozzie and 
Jo. By now you must have seen their ads. 

They have pretty well filled their medium 
sized plant already and were working over 
plans for a new and bigger building when I 
arrived. After looking at the mountains of 
diodes they have on hand I see no reason to 
question their claim of the largest collection 
of diodes in the world. They showed me the 
testing machines that run curves for every 
diode they turn out. 

Their ads claim that they can make up 
rectifiers for any application. Ozzie showed 
me some welding rectifiers that would handle 
a thousand amps. . .and others in remarkably 
tiny packages that would handle thousands 
of volts. They are turning out little plug in 
units that will replace any of the common 
tube rectifiers as a direct substitution. These 
are imaginatively and attractively colored. 
I’m hoping that they will be able to line up a 
bunch of them for a beautiful color cover 
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shot for 73. The 5Y3 replacement is small 
. . .the 5U4 a little bigger. . .the 816 replace¬ 
ment still a bit larger. ...the 866 is about the 
size of a 5Z4. The 872 is about 6L6 size and 
the 575 replacement is almost 866 size! All 
are ready to just plug in and solidly epoxied. 

From what I could see, Ozzie Yeager and 
Jo Jennings have established a firm beach¬ 
head as the kings of diodes and rectifiers. 
Purchasing agents have already begun to find 
the way to their door and it looks to me as if 
they should be about ready for an enormous 
growth in sales. I don’t think that they even 
realize the potential. 

They have an interesting little vacuum an¬ 
tenna switch package about ready for pro¬ 
duction now too. This, too, could have a pro¬ 
found effect on amateur radio. Imagine a 
vacuum antenna switch at not much more 
than a good coaxial switch! The UHF crowd 
should be the first to grab this break-through 
Eventually we may see them built into most 
linear amplifiers. 

We can also look for Jennings to market 
some of those fabulous Jennings vacuum vari¬ 
able capacitors. . .but at amateur prices. Now 
and then, in the past, a handful of these 
jewels would break loose in surplus, but they 
never were available for long. 

Keep your eye on Jennings and watch 
their ads for some startling new ideas. 

Outgoing QSL Bureau 

With the exception of the ARRL, virtual¬ 
ly every national amateur radio society in the 
world provides an outgoing QSL service for 
their members. It is not a difficult or expen¬ 
sive service to provide since most of the cards 
just hr to be sorted into a couple of dozen 
boxe- to be bundled and bulk mailed to other 
QSL bureaus. 

If we neglect the cost of the QSL card it¬ 
self, which is not an insignificant item, and 
just consider the postage involved, we may 
be surprised. The average 73 reader makes 
well over 100 contacts a week, which comes 
to about 5000 a year, unless he likes contests, 
in which case his total can be easily double 
that. Card postage costs 5^ in the U.S. and 
Canada and 8^ elsewhere. If you figure that 
20% of the contacts are DX, the bill would 
come to S80 for mailing the DX cards and 
$200 for mailing domestic cards: $280 a year. 
It would seem that the members of amateur 


radio societies in other countries are getting 
quite a lot more for their membership fee 
than we are in the U.S. 

Not a few ARRL members have become 
aware of this unnecessary expense, but some¬ 
where between their director and final action 
by HQ the matter has always come to a dead 
end. Asked recently about this, John Hun- 
toon is alleged to have explained that the 
League is afraid that the drop in postal 
revenue to other countries might cause dif¬ 
ficulties. 

The mailing of QSL cards in bundles to 
foreign QSL bureaus is entirely legal and there 
seems to be no real reason other than pure 
laziness, according to those that are intimate¬ 
ly familiar with the situation, for a society 
not to provide this valuable service. And it is 
a valuable one, there is no question about it. 
Neglecting the domestic cards for a moment, 
if the 80,000 ARRL members each spent our 
estimated $80 per year on QSL postage, that 
would amount to $6,400,000 per year! 

That seems like a lot and something cer¬ 
tainly should be done to cut out this waste. 
One amateur who has grown increasingly con¬ 
cerned over the situation is Lloyd Colvin 
W6KG, who probably has one of the largest 
QSL collections in the world. He certainly 
has the largest one kept in order in file 
cabinets. Lloyd first put what pressure he 
could on his director and then on ARRL HQ, 
but he was able to get nowhere. Being more 
than average in obstinacy, he decided that 
dammitall he was going to do something a- 
bout it. Thus started the World QSL Bureau, 
which has been advertised recently. 

For 34 each Lloyd will handle all of your 
domestic QSL cards: foreign are only 44. 
Right there the postage costs of sending cards 
is just about cut in half. If the 100,000 or so 
active amateurs spent only half our above 
estimated postage per year this would come 
to some $14,000,000. 

Lloyd also has a nice scheme for printing 
QSL cards in bulk at a very low rate that 
should be of interest. When cards cost 5 4 to 
10^ or even more each, many of us are a bit 
cautious about sending them out unless they 
are persistently asked for. 

Lloyd and Iris, his lovely wife, may turn 
out to be two of the best things that have ever 
happened to QSL’ings. 
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Lloyd Colvin (W6KG) and Iris in the 
World QSL Bureau office. Note the dozens 
of QSL card storage bins used for sorting 
cards to be sent to QSL bureaus around the 
world. 

Recently, while in the San Francisco area 
on the Don Miller case, I had the opportunity 
to get together with quite a number of the 
Northern California DX Club at the home of 
Don Schliesser WA6UFW. I enjoy getting a 
chance to meet devoted Wayne Green haters 
and Don managed to get one or two to turn 
out. After I explained the difference between 
what I have written in 73 and what they had 
heard that I had written, tensions eased con¬ 
siderably. I recognize that one of the pro¬ 
blems is that I am much too brief in my edi¬ 
torials and that many of my ideas don’t come 
across well in this format. But I can’t take an 
entire issue of the magazine and fill it with 
editorial. . .and this is essentially what hap¬ 
pens when I speak to a club. They get a 
hundred or so pages of material all at one 
time and I have the opportunity to explain 
my ideas at better length and develop them 
in logical order. 

Lloyd and Iris were at this meeting and I 
had a chance to stop by and see the famous 
W6KG QSL collection after the meeting. . . 
and to see first hand the World QSL Bureau 
which they have set up on the first floor of 
their apartment building. 

Lloyd, retired from the army a few years 
ago, has gone into the building contracting 
business and has done very very well at it. He 
and Iris wrote a book which my contracting 
friends tell me is the best book ever written 
on the subject, How We Started Our Own 
Home In Our Spare Time and Went On To 
Make $1,000,000 in the Home Construction 


Business. This book is available from the 
Radio Bookshop postpaid at the regular price 
of S6.95. . .or can be ordered from your 
local bookstore. Radio Bookshop, Peter¬ 
borough, N.H. 03458. 

Lloyd took me through the World QSL 
Bureau and explained how it worked. He and 
Iris have a beautiful setup there and they 
should be able to save U.S. amateurs hun¬ 
dreds of thousands of dollars. . .or more. 
Their club plan passes along a nice slice of 
this to clubs. . .club secretaries please take 
note. Lloyd explained how he will soon be 
able to provide QSL cards at a very low cost 
by ganging up a simple type of card on a 
large offset press and printing a few hundred 
of many different cards all at once. Clever 
idea. 

Radio Series 

“QSO with W2CFP’ is available on tape for 
any radio station interested in broadcasting a 
series on ham radio. Write to Dave Flinn, 
W2CFP, 10 Graham Road West, Ithaca, NY 
14850 for info. 


There seems to be a strong tendency for 
old timers to color their memories of ama¬ 
teur radio’s past glories and for newcomers 
to idealize the olden days. Bunk. The old 
timers, with very few exceptions, built only 
what they absolutely had to and few of them 
understood much of what they had done 
when they got through. They built their rigs 
from articles in Radio or QST and put out 
the most horrendous signals you’ve ever 
heard. The hams of yesteryear were nice 
guys. . .but then almost everyone was a nice 
guy in those days. . .and the intelligence was 
about the same as today. I have seen no data 
whatever that suggests that higher grade li¬ 
censes result in more consideration on the 
air. Some of the very worst offenders are 
refugees from old folks homes. Why, there 
is one old timer out in California that gets on 
twenty meters and makes most of the CB 
channels sound like Sunday school. He is a 
Bad Xample. The First Phone, which I pas¬ 
sed, didn’t seem that much different than 
our blessed Extra Class exam. I suspect that 
we must look elsewhere for the reasons for 
bad manners on the bands. We may be suf¬ 
fering from the same blight that has hit our 
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schools, our cities, and our whole society. 
This seems to be a world-wide phenomenon, 
and seems worth some study. Can we blame 
Spock? The bomb? Or sunspots? 


FLASH! 

Navassa is open for business again. 

The State Department informed us that 
henceforward any and all amateurs interested 
in visiting Navassa may do so, provided they 
obtain prior permission from the Coast Guard. 
This permission will be given if you can as¬ 
sure them that you will not require rescue. 

I suppose that someone will rush right 
down there and take care of the need that 
has built up since a few of us operated from 
there back about ten years ago. I sure would 
like to get my old KC4 AF call back again and 
get on for a few days from there. Perhaps we 
should work up a giant DXpedition of all 
those interested in going and go down en- 

masse? . . .Wayne 


Homebrew Genealogy 

Have you ever built a piece of gear out of 
a book or magazine, used it for a few years, 
and then found that when you wanted to re¬ 
pair or modify it, you had forgotten its ex¬ 
act parentage, how it worked, or why? Have 
you ever spent the entire evening trying to 
go through a 20-year collection of magazines 
looking for that same article without stop¬ 
ping to read all the other interesting articles 
you ran across? Join the crowd! 

On your next trip to the stationery store 
buy a small package of pressure-sensitive 
labels. The next time you build something, 
pencil in any changes from the original on 
the diagram. Record the magazine name, is¬ 
sue, and the page number on the label and 
put it on the equipment in a spot which is 
easy to see. This way you can quickly get 
your project out of the way and spend your 
spare time reading those articles without 
feeling guilty. 

William P. Turner, WA0ABI 


Tubes to Diodes — Pep Up a Lazy Rig 

Through a little research, experimenta¬ 
tion, and a few shocks, I have found that old 
rigs can be considerably improved with very 
little time and trouble. Your receiver will be 
more sensitive and your transmitter will 
sound cleaner if you just give ’em a little 
more voltage. Most of the components are 
conservatively rated, so it shouldn’t hurt. 

How? Throw away (into the junk box) 
those old rectifier tubes! This is the age of 
solid state and miniaturization. Use diodes. 
The lower internal voltage loss puts more on 
the plates, which in turn puts a little more in 
your speaker or antenna. Their small size and 
versatility make them adaptable to almost 
any situation. And they don’t need filament 
power. And they don’t have to be replaced 
as often as tubes either. Here are a few ideas 
for you. 

6BW4 — Instead, use two Sylvania F8 (or 
similar) diodes. Solder them between pins 7 
and 9 and pins 1 and 9. Use a heat sink and 
be sure to observe polarity! Transformers 
ain’t exactly cheap! 

6AL5 Use two general purpose diodes 
such as lN198’s. Solder them between pins 
2 and 5 and pins 1 and 7. 

Poly Paks (Box 942, Lynnfield, Mass, 
01940) sells direct plug in units of diodes to 
replace tubes. OZ4, 3DG4, 5U4, etc., and 
6AU4 are $2.40, the 5R4 is $4.40, and the 
866 unit is $10. Add 25$ for postage and 
handling. No, 1 don’t work for them, 1 just 
recommend them. 

When done correctly, these modifications 
work quite well. A little hint: always use a 
high P1V and you’ll never see that whiff of 
blue smoke from the power supply. 

Be careful when using a diode fed output 
monitoring circuit in a transmitter, such as 
those found in the Twoer and Sixer. They 
can cause TV1 and they do bleed away some 
power. 

Some more of this type of valuable infor¬ 
mation can be obtained from the “Diode 
Circuits Handbook” by WA1CCH, available 
for SI.00 from 73 Magazine. 

Paul Snyder WA3HWI 
Philadelphia, Pennsylvania 
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'Measuring FM< 
Receiver Noise 


R. E. Guentzler, W8BBB 
Route 1, Box 30 
Ada, Ohio 45810 



ure 


Much has been written about the use of 
noise generators for noise figure measure¬ 
ment of AM receivers, but the available 
information on their use with FM receivers is 
scarce. The purpose of this article is to 
discuss briefly the theoretical aspects of 
noise figure measurement of FM receivers 
and then to show a practical, experimental 
method for accomplishing this result. The 
method to be described can also be used to 
improve the accuracy of AM receiver noise 
figure measurement. 

In order to keep the discussion short, it 
will be assumed the reader is familiar with 
noise generators and their application to AM 
receivers. A complete, detailed description 
of the theoretical and experimental aspects 
of FM receiver noise figure measurement can 
be obtained from the author upon request. 1 
Noise in FM Receivers 

The noise generated in the front end of 
an FM receiver has the same characteristics 
as the noise generated in the common noise 
generators such as the temperature^limited 
diode, 2 microwave diode, 3 gas-discharge 
tube, 4 and a thermal source 5 such as the 
Monode noise generator. 6 

One characteristic of this type of noise is 
that it is random; i. e., the amplitude of the 
noise voltage (or current) is unpredictable, 
meaning that if the noise voltage is known at 
some instant of time, the value at some time 
in the future cannot be predicted. This is 
unlike the more common functions such as a 


NOISE 

GENERATOR 



/ 


COAXIAL CABLE W/X d(J LOSS 
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sinusoidal voltage where, once certain simple 
facts such as the frequency and peak ampli¬ 
tude are known, the instantaneous value of 
the voltage can be predicted for any future 
time. 

Random noise generated within most 
electronic devices such as transistors, tubes, 
and resistors can be considered to contain all 
frequencies of the spectrum; the term 
“white noise” is used to describe this char¬ 
acteristic. Actually, not all frequencies are 
present in what is ordinarily called white 
noise because there is always some upper 
frequency limit resulting from transit-time 
effects, energy considerations, or stray re¬ 
actance, but in most cases the strays, etc., 
occur at frequencies far removed from the 
frequency range of interest so the noise 
approximates true white noise. When passed 
through the tuned amplifiers in a receiver, 
most of the frequency components are fil¬ 
tered out leaving only those frequency com¬ 
ponents coinciding with the pass-band of the 

circuit. In spite of this frequency-filtering 
process, the amplitude variations of the 
noise still have the same random distribution 
possessed before the band-limiting; i. e., it is 
still a random noise, it just has a narrower 
bandwidth. 

In an rf or if amplifier the band-limiting 
or frequency-filtering process is independent 
of the amount of noise present. Therefore, 
when the noise present in a receiver is 
increased by applying a source of white 
noise from a noise generator to the antenna 
terminals, the amount of noise appearing at 
the output of the if stages will increase but 
the frequency content will remain the same. 



Fig. |. Block diagram showing arrangement of units wnen measuring the noise figure of an FM re¬ 
ceiver. Parts List: — 0.1 uF Disc ceramic: CO — 100 Volt DC relay with 1 Form C contact; 

J-j, J 2 — Amphenol 83--1R Coaxial connectors (SO—239); R 1 — 27 Ohm, 1 Watt, 5% Carbon; 
R 2 — 12 Ohm, 1 Watt, 5% Carbon; Rg — 6.8 Ohm, 1 Watt, 5% Carbon; R^ — 47 Ohm, 1 Watt, 
5% Carbon; Rg — IK, 1 Watt Carbon; S — 1 Pole, 5 Position, Non-shorting rotary switch. 
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In a good FM receiver there are at least 
two limiter stages preceeding the discrimina¬ 
tor. Usually the limiters are “hard-limiting” 
meaning they are slicing the incoming noise 
at an amplitude much less than the average 
value. Normally, there is so much gain 
in the receiver that the limiters are hard- 
limiting even with no external noise applied 
to the FM receiver. Consequently, the maxi¬ 
mum amplitude of the noise signal appearing 
at the limiter output is constant regardless of 
the amount of white noise applied to the 
antenna terminals. The frequency distribu¬ 
tion of the noise at the limiter output is 
random and is related to the bandwidth of 
the receiver. 

The output from the discriminator is 
proportional to both the amplitude and the 
frequency of the signal applied to its input. 
Because the noise is amplitude-limited by 
the limiters, and frequency-limited by the if 
transformers, and because these limiting 
processes are independent of the amount of 
noise present, the noise output from the 
discriminator (and the audio system) will 
not change when a noise generator is con¬ 
nected to the antenna terminals. This means 
a noise generator cannot be used in the 
manner in which it is usually employed with 
an AM receiver. 

The test setup 

Because of the nature of noise, the 
amount of noise can be detected in any 
convenient manner and the noise perform¬ 
ance of the receiver relative to its internally- 
generated noise will be established. A simple 
method for determining the amount of 
internally-generated noise consists of pro¬ 
viding the FM receiver with an AM detector 
at some point before any amplitude-limiting 
takes place. (A little care is required to be 
sure no limiting has taken place prior to the 
AM detector.) 

Fig. 1 is a block diagram illustrating the 
arrangement of the noise generator, the FM 
receiver being tested, an if attenuator, the 
AM receiver acting as an amplifier-detector- 
amplifier, and an output meter. 

The output of the noise generator is 
connected to the antenna terminals of the 
FM receiver being tested. The noise output 
of the noise generator should possess the 
proper randomness of amplitudes and it 



Fig. 2. The 93-ohm if attenuator. R1 thru 
R5 are the nominal values of 5% carbon re¬ 
sistors; if more accuracy is required, see 
text for exact values. Parts List: C2 — 
1000 uF, 6 Volt Electrolytic (see text); 

to — 1N34 Diodes; M — 50 uA 
Meter; Rg — 22K, 1/2 Watt Carbon (see 
text); — Universal output transformer 

should contain frequency components that 
are constant over a range larger than the 
pass-band of the rf section of the FM 
receiver. Any of the noise generators men¬ 
tioned previously are suitable. 

The if attenuator is connected to some 
point in the FM receiver if system before the 
limiters. The best place seems to be the plate 
lead of the last high if stage. This point is 
preferred because the signal at that point is 
relatively large but has not been amplitude 
limited. The output of the attenuator is 
connected to the antenna terminals of the 
AM receiver. 

The AM receiver can be practically any 
receiver capable of being tuned to the if of 
the FM receiver. It is preferable to have an rf 
gain control on the AM receiver because this 
permits selection of the detector operating 
point. We have used successfully a Halli- 
crafters S-38 and a modified Heath GR-54. 
The output of the AM receiver is connected 
to some form of output indicator. 

The output indicator can be a simple 
rectifier-microammeter combination or an ac 
vtvm. The major requirement of the output 
meter is that it be average- or rms-reading 
and not peak-reading This eliminates most 
vtvm’s because they are peak-reading al¬ 
though the scales are marked in volts, rms. 
The meter must also have a long time 
constant. A Heath IM-21 is an average¬ 
reading meter and is excellent for use as an 
indicator if its time constant is increased by 
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placing a 500 uf capacitor across the move¬ 
ment. 

The attenuator 

When measurements are made on any 
system, the most important items are the 
signal source and the output indicator. The 
most common source of error in noise figure 
measurements is the noise detector. This 
error results from the generally-unknown 
detector characteristics in the receiver being 
tested (usually the detector is assumed to be 
linear but is actually square-law, giving, as a 
result, noise figure values that are much 
better than they actually are). In the method 
of measurement being described here, the 
burden of measurement accuracy is placed 
upon the if attenuator. 

The schematic diagram of the if attenu¬ 
ator is shown in Fig. 2. It is a simple 
voltage-divider type having a 93-ohm input 
impedance. It gives six steps of accurately- 
known attenuation; 0.0, 3.0, 6.0, 10.0, 15.0, 
and some value greater than 40 db at 10 mhz 
(the last step isn’t accurate and doesn’t have 
to be). The actual attenuation is not known 
and is not relevant. Resistors R1 thru R5 are 
mounted on a good-quality rotary switch 
using the shortest lead-length possible. R6 is 
used to provide a relatively high load im¬ 
pedance to the attenuator independent of 
the input impedance of the AM receiver; its 
value is relatively unimportant but should be 
at least 2.2k. The capacitor is used for dc 
blocking. The entire unit should be mounted 
in a Minibox or similar shielded housing. A 
piece of RG-62B/U or similar 93-ohm cable 
with a connector on one end and clips on 
the other end is used to connect the attenu¬ 
ator to the receiver being tested. 

The secret of the attenuator accuracy lies 
in the form employed. When attenuators of 
the T- or Pi-type are used, their accuracy is 
critically dependent upon the source and 
load impedances presented to them. The 
impedance of an if amplifier or the antenna 
terminals on a tunable receiver are nebulous. 
Because of this, when T- or Pi-type attenu¬ 
ators are to be used it is recommended that 
at least 60 db of attenuation be placed on 
each side of the attenuator in order to 
present a reasonably-well known impedance 
to the attenuator in question. 7 In addition, 
if the attenuator is to be variable, three 


elements must be changed for every step of 
attenuation. For noise figure measurement 
only relative attenuation is important. 
Therefore, a voltage-divider type is ideal. 

If 5% carbon-composition resistors having 
the values shown in Fig. 2 are used, the 
attenuator accuracy will be much better 
than that of the average AM receiver diode 
detector. However, if more accuracy is 
desired it can be obtained by one of two 
methods. Which method is used is dependent 
upon the type of noise generator to be 
employed when making noise figure 
measurements. The methods are: 

1) Determine the actual attenuation 
values after the attenuator is built and mark 
the switch positions with these values, or 

2) Trim the resistors to the exact values 
required for steps of 3.01, 6.0, 10.0, and 
15.0 db; the exact resistor values are: 
R1 = 27.2, R2 = 19.2, R3 = 17.2, R4 = 12.8, 
and R5 = 16.6 ohms. 

The first method is difficult to do di¬ 
rectly because precise vtvm’s at if fre¬ 
quencies are rare. However, an indirect 
method can be employed by measuring the 
resistors with a Wheatstone Bridge and cal¬ 
culating the expected loss from the dc 
values. So long as good construction prac¬ 
tices are employed and good non-reactive 
resistors such as Allen-Bradley type EB, 
Vi-watt, 5% carbon, are used, the calculated 
losses should be accurate. 

The second method requires some means 
of determining the dc resistance and is 
therefore similar to the first. Precision resis¬ 
tors can be used, so long as they are 
non-reactive, or the Allen-Bradley resistors 
can be used with their values “adjusted” by 
selecting individual resistors from a batch or 
by filing. 

If a variable-output type noise generator 
such as the 5722 diode is used when taking 
noise figure readings, the “3 db” step should 
be exactly 3.01 db. This would indicate that 
the second method should be used. If a 
fixed-output noise generator such as the 
Monode is to be used, the first method is 
acceptable. The attenuators we built were 
calibrated and adjusted using a combination 
of the above techniques. A quantity of 
Allen-Bradley resistors were obtained and 
the values selected to give a 3.01 db step and 
to make the rest of the steps as close to the 
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desired values as was practical consistent 
with not too much work. For example, one 
attenuator came out with steps of 3.01, 5.9, 
9.8, and 14.9 db. 

Making the measurements 

Connect the components as shown in Fig. 
1. The cable between the noise generator 
and the antenna terminals of the FM receiver 
must have a known amount of attenuation. 
The input of the attenuator is connected to 
the FM receiver if system by connecting the 
braid of the RG-62B/U coaxial cable to the 
chassis of the receiver and clipping the 
center conductor over the insulation of the 
plate lead of the last high if stage. 

Set the attenuator to give 0 db relative 
less. Disable the age in the FM receiver, if so 
equipped, and disable the avc and the anl in 
the AM receiver. Tune the AM receiver to 
the if frequency of the FM receiver. Set the 
rf and af gain controls on the AM receiver to 
give nearly full-scale deflection on the out¬ 
put meter. Set the attenuator to the high 
loss position. The output meter should go to 
zero. If it does, the equipment is ready for 
measurement. If it does not there is insuf¬ 
ficient shielding or the AM receiver is too 
noisy, and the condition will have to be 
corrected. 

The remainder of the measurement dis¬ 
cussion is divided into two parts according 
to whether a variable- or fixed-output noise 
generator is to be used. 

A variable-output generator: 

The detector in the AM receiver should 
be as non-linear as possible in order to give 
the largest change in output indication for a 
given change in noise level. The detector 
operating point is adjusted by using a low rf 
gain setting and a high af gain setting on the 
AM receiver. If possible, set the detector 
operating point to give a 6 db change in 
output when a 3 db change is made in the 
attenuator setting. When adjusted, set the 
attenuator to the high-loss position and note 
the output from the AM receiver. It should 
go to zero. If it does, all is well and the 
attenuator can be set back to 0 db relative 
loss and the measurement may proceed. If it 
does not, find out why not and correct the 
difficulty. 


Note the noise level indicated by the 
output meter. Set the if attenuator to 3.01 
db relative loss and increase the noise gen¬ 
erator output until the output indicator 
reads the same as it did with no noise 
applied and the attenuator set to 0 db 
relative loss. The FM receiver noise figure is 
found by means of the formula: 
NFdb = ENdb - Xdb, where EN is the excess 
noise of the noise generator and X is the loss 
of the coaxial cable connecting the noise 
generator to the FM receiver. If directly 
connected, X is zero. 

A fixed-output generator 

The AM receiver will have to be cali¬ 
brated. This can be done by varying the 
attenuator and noting the change in the 
output indicator reading. The rf and af gain 
controls on the AM receiver are adjusted to 
make the output indicator reading change 
the same amount as the attenuator setting is 
changed. Once the receiver is calibrated, the 
measurement procedure is as follows: Con¬ 
nect a “quiet” termination to the FM 
receiver antenna terminals thru the same 
cable used to connect the noise generator to 
the receiver. Set the if attenuator to 0 db. 
Note the output from the AM receiver. 
Connect the noise generator to the FM 
receiver in place of the “quiet” termination. 
Note the increase in output from the AM 
receiver. The noise figure of the FM receiver 
is found from the formula: NFdb= ENdb — 
Xdb - 10 log l0 (Y— 1), where En is the 
excess noise of the noise generator, X is the 
loss of the coaxial cable connecting the noise 
generator to the FM receiver, and Y is the 
ratio of the output power from the AM 
receiver with the noise generator connected 
to the FM receiver to the output power from 
the AM receiver with the “quiet” termina¬ 
tion on the FM receiver. Some of the burden 
of the output change can be taken up by the 
attenuator. This is done by increasing the 
attenuator setting when the noise generator 
is applied and calling the change in output 
the sum of the attenuator setting change and 
the output meter reading change. 

It is advisable to listen to the noise 
output from the AM receiver while taking 
the measurements in order to detect signals 
that will cause erroneous results. 8 
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Measuring AM receiver noise figures 

The techniques described can be applied 
to an AM receiver as well as an FM receiver. 
Ihe accuracy of measurement will be much 
better than it is with the “usual” technique 
because the if attenuator is used. The noise 
generator is connected to the AM receiver 
being tested and the input of the if attenu¬ 
ator is connected to the plate of the last or 
next-to-last low if stage. Of course, the AM 
receiver used after the attenuator must be 
able to tune the if of the AM receiver being 
tested. 

Summary 

The noise figure of an FM receiver cannot 
be measured in the “usual” manner because 
of the nature of FM receivers. However, it is 
possible to measure the noise figure by 
employing an AM receiver as a noise detec¬ 
tor. Measurement accuracy can be improved 
when measuring the noise figure of FM or 
AM receivers by employing a simple, accu¬ 
rate if attenuator. The attenuator was de¬ 
scribed and the technique using the if 
attenuator was given. 

Ultra-Stable Power 
Supply for Master Oscillator 

While performing some modifications on 
a commercial FM transmitter, my attention 
was drawn to the power supply which is used 
to supply dc to the master oscillator. The 
MO works in the 50 mhz range, but the prin¬ 
ciples of dc regulation utilized are such that 
they can be applied to any master-oscillator 
or vfo on other frequencies as well. Refer to 
Fig. 1. 



The first regulator in the supply is a solid 
state zener diode, rated at 180 volts. This 


Further information on noise generators 
and the general technique of AM noise figure 
measurement can be found in references 2 
and 6 and in Rheinfelder. 9 A very interest¬ 
ing discussion of noise appeared in 73 
Magazine in January, 1967.* 0 

.. . W8BBB 
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180 volts is also connected to the plate of the 
cathode-follower tube, V1B. Note that this 
is a dc cathode follower. The supply voltage, 
further dropped to approximately 86 volts, 
is impressed upon the anode of the type OG3 
voltage reference tube. This is an extra¬ 
stable voltage regulator tube which draws 
only a few mils. The high-stability 86 volts 
dc is impressed upon the grid of the cathode 
follower. The cathode is constrained to fol¬ 
low, and this presents an ultra-stable B-plus 
supply potential to the master oscillator. Ac¬ 
cording to the manufacturer, RCA, the net 
result is a signal so steady that it can run for 
several hours, without benefit of AFC, and 
still meet FCC spec’s for frequency stability 
in the FM band. Obviously, the MO is built 
of high quality parts and well designed. A 
frame grid tube, type 6922 is used for both 
the MO and the dc cathode follower. Ama¬ 
teurs and experimenters could use a less ex¬ 
pensive type, such as the 12AT7, especially 
if the vfo is designed to operate on a some¬ 
what lower frequency. 

Neil Johnson, W20LU 
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Raymond C. Sills, K2ULR 
32 Ainsworth Avenue 
East Brunswick, N.J. 0881 6 


Would You Like To Be 

A Broadcast Engineer? 


I’m sure many a ham has a little of the 
broadcaster in his blood. After all, both the 
ham and the broadcaster transmit informa¬ 
tion by means of electromagnetic radiation. 
Perhaps the only real difference between the 
two is in the intended recipient of the 
information: a fellow ham or the general 
public. 

It’s often said that ham radio has 
launched many careers in electronics, and 
broadcasting is no exception. In the early 
days of radio, there was little distinction 
between amateur and “commercial” opera¬ 
tion; and the fellow who had the technical 
know-how to put a rig on the air for ham use 
could certainly put a commercial station on 
the air. And it’s true today, too, that many 
broadcasting people are amateur operators, 
especially in the technical end of broad¬ 
casting. 

I’m sure that many a Novice, having built 
his first rig, wonders what goes into a 50 KW 
broadcast rig in one of those big city stations 
or perhaps even his local 250 watter. There 
are many similarities between any one 
station and all the others. Obviously, each 
station needs an antenna system, trans¬ 
mitter, audio (or video) control and distri¬ 
bution equipment, and a place to originate 
the broadcasts. But apart from that, each 
station invariably has its own special 
technical needs, equipment, and facilities 
which are like no other station’s. 

It is probably safe to say that most hams 
in broadcasting are in the technical end of 


things, although there are a few well-known 
entertainment 4 personalities who have a 
ticket. Of those fellows who do work in the 
technical department, most stations give 
them the title of “engineer,” even though 
they might not have a degree in electrical 
engineering. An engineer’s duties usually 
consist of operating the transmitter - that 
is, observing the operation of the trans¬ 
mitter, since most of today’s transmitters 
need little attention in day-to-day operation; 
and/or operating the studio equipment; 
and/or repair and maintenance of all the 
station’s electronic gear; and/or clerical 
duties related to the technical operation of 
the station — ordering spare parts, new 
tubes, scheduling manpower, etc. I use the 
“and/or” because the total number of job 
duties will depend on the size of the station 
at which an engineer is employed. At 
stations in small markets (cities) or small 
stations in large markets, the engineer will 
do most or all of the above duties. The Chief 
Engineer, in addition to these duties, has the 
overall responsibility and legal obligation to 
the station ownership and the FCC to see 
that the station is operating within the terms 
of its license and the FCC rules and regula¬ 
tions. To be sure, all licensed transmitter 
operators (and all transmitter operators must 
be licensed) have the same responsibility, 
but it is the Chief Engineer at whom the 
FCC and the station management will glare 
if there are any technical irregularities. 

Job duties are often highly specialized at 
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the “large city” stations and network opera¬ 
tions. Very often, a man will specialize in 
one small area in the broadcast technical 
field. For example, he might be a mainte¬ 
nance man, in charge of only one type of 
equipment, such as a particular model of 
tape recorder. But since large stations have 
many of those tape machines, he is usually 
quite busy just keeping them all running 
properly with routine maintenance: lubri¬ 
cation, cleaning, checking tubes, alignment, 
and so forth. Some of the fellows who do 
this specialized maintenance are so pro¬ 
ficient and familiar with their tape machines 
that they can diagnose and repair a fault in 
10 minutes which would take the average 
engineer two hours to fix. 

At one of these large stations, an en¬ 
gineer — or technician, as he is sometimes 
more accurately called, - is almost in¬ 
variably a member of one of the major 
broadcast engineer’s unions: IBEW, NABET, 
or IATSE. As such, he is collectively 
bound to a contract with his employer, 
and this contract spells out, quite precisely, 
what his duties shall be. 

As you might expect, some fellows (and 
gals, too) show a preference or an aptitude 
for one or more of the various specialties in 
the broadcast technical field. One chap 
might be a great studio console operator; 
another, a great tape editor; a third might be 
a transmitter expert; and yet another might 
enjoy working in the maintenance shop. 
And, of course, some people are quite 
competent in more than just one specialty. 

If you’re still all hot about becoming a 
broadcasting engineer, plan to make a visit 
to a station, TV or radio, whichever is 
available or preferable, and talk to some of 
the boys. Almost all of the fellows in the 
broadcast business would be glad to show 
you around and answer your questions. Most 
probably, you’ll be told that you should get 
your commercial radiotelephone operators 
license. 

There are three grades of licenses: First 
Class, Second Class and Third Class, from 
top to bottom, and a total of five exam 
“elements” that you must pass for a FCC 
ticket. If you can pass elements 1 and 2, you 
are qualified to receive a third class license. 
If, after passing elements 1 and 2, you pass 
element 3, you get the Second Class ticket. 
Finally, when you pass the fourth element, 
you get the First Class License. You could, if 
you like, take all four elements in the same 
day, but most people prefer to “come up 


through the ranks” and get all of the 
licenses, or at least the Second Class and 
then the First Class. The First Class License 
is very much like what the General Class 
ham license used to be: you get all operating 
privileges for all types of radiotelephone (no 
CW) and TV stations in the commercial 
field: broadcast, police, taxi, government, 
microwave relay, etc. This is the license that 
all Chief Engineers must have, and the one 
that most regular engineers have. It is a very, 
very valuable asset to have if you intend to 
get a job in the broadcast technical field (or 
announcing and DeeJay work, for that 
matter.) Without it, you cannot legally tune 
up any broadcast transmitter or operate 
certain classes of broadcast stations: TV, AM 
stations with directional antenna or stations 
running more than 10 KW. The Second Class 
allows you to service and tune up CB and 
two-way communications gear (police, taxi, 
etc. rigs) and the Third Class lets you only 
operate two-way gear and marine radio¬ 
telephone equipment. There is a provision of 
the rules that allows second and third class 
men to operate certain types of broadcast 
stations: those running less than 10 KW with 
a non-directional antenna. The operation is 
limited to turning the carrier on and off at 
the beginning and end of the broadcast day 
or for EBS tests, and adjusting the power by 
means of a simple control to compensate for 
changes in line voltage, loading, etc., that 
might put the transmitter more than the 
legal limits of 10% below or 5% above the 
licensed power. If a third class man works at 
a station, he must pass an additional exam 
element: element No. 9, which deals with 
simple routine tasks at a station, such as 
taking meter readings, keeping logs, fre¬ 
quency and power tolerances, etc. 

If you are pretty good at theory, you can 
probably train yourself to pass the FCC test. 
Also, you might enlist the aid of a friend 
who is also studying for a commercial 
license. Here, the use of a license manual will 
no doubt be very helpful. Otherwise, it 
might be worthwhile to investigate one of 
the resident or correspondence schools that 
specialize in training people to pass FCC 
exams. As I recall, there are even some 
schools that guarantee you a ticket — they’ll 
keep training you at no additional cost until 
you pass, should you not make it on the first 
try. 

Once you have a license, or are at least 
well on your way toward getting it, get to 
know someone who works at a station. 
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Don’t bug him by constantly calling or 
visiting him. If you use good judgment and 
don’t overdo it, chances are he’ll be more 
than glad to help you along with the license 
test or getting a job. There’s usually a fairly 
good grapevine between stations in any one 
area, and when a job opens up, the word 
usually travels along to other nearby 
stations. Also, quite a few of the small local 
stations will train young fellows by hiring 
them on a part-time basis at a very nominal 
wage. In the large cities, inexperienced men 
with a license can often find work as 
summer vacation relief engineers. If they 
catch on quickly to how things are done at 
that particular station, chances are the 
station will ask them to return the next year. 
This is an excellent opportunity for a college 
fellow to earn extra money during the 
summer. 

1 can’t emphasize too strongly this bit 
about having a license. It is true that many 
broadcast engineers in the large cities do not 
have a license. But you are worth much 
more to an employer if you have a ticket: 
you can legally operate transmitting equip¬ 
ment and this allows him greater flexibility 
in assigning you your duties. Also, a license 
is proof to an employer that you do know 
something about electronics. 

Another training possibility is to offer 
your services gratis to an educational non¬ 
commercial FM station. These stations often 
operate on very limited budgets and can use 
all the help they can get for free. See if there 
are any college FM stations in your area. 
(Hint: if you have any FM stations in your 
area that operate below 92.0 mhz, they are 
non-commercial by FCC definition. There 
are, however, a few “listener sponsored” 
stations that operate in the commercial 
band, 92.0 to 108.0 mhz.) 

Money 

Pay is often not as much as you might 
expect for a “show biz” industry - probably 
on the order of five to six thousand dollars 
annually at the average station. For a 
beginner with something less than a first 
class ticket, remuneration will be $1.25 to 
$2.50 per hour at a small or medium-sized 
station. At large metropolitan stations where 
there is a union involved, you can expect 
salaries in the $200 to $300 per week 
bracket, with overtime pay, night-time 
differential pay, penalty payments for 
missed meal periods, and “short 
turn-around” (less than 12 hours between 
shifts) compensation. The big companies. 


like ABC, CBS and NBC, etc., have elaborate 
employee benefit programs in the form of 
insurance, hospitalization, pensions, stock 
purchase plans, liberal vacations, and so on. 

So it’s not surprising that many people 
would like to get to work for the “big” 
companies, since that’s wliere the money 
and the action is. There is a reasonable 
chance that you can land a job at one of the 
big city outfits if you have some experience, 
good recommendations, and perhaps some 
formal training. The large companies have 
large manpower needs and lose a few men 
every year through retirement and job¬ 
hopping. The need for manpower is being 
reduced somewhat these days by the 
increasing use of automation and automated 
devices to control programs, perform 
switching, operate transmitters, and so forth. 
And today’s solid-state gear doesn’t break 
down as often as its vacuum tube prede¬ 
cessors. Also, programming — at least radio 
programming - is not as elaborate as it was 
in years past: deejays, talk, news, sports, etc. 
are now the rule, instead of the soap operas 
and variety shows which now fill our TV 
channels. 

Good luck on the test, and welcome to 
the club, OM. 

. . .K2ULR 

Footnotes: 

1ATSE: International Alliance of Theatrical Stage 
Employees, 1270 Avenue of the Americas, New 
York, N.Y. 10019. 

NABET: National Association of Broadcast Emp- 
ployees and Technicians, 135 West 50th Street, 
New York, N.Y. 10019. 

1BEW: International Brotherhood of Electrical 
Workers, Local 1212, 150 Fifth Avenue, New York, 
N.Y. 10014. 


What's with UFO's ? 

Check in the UFO NET 

on 14,300 kc 

WEDNESDAY NIGHTS at 9 pm 

Salesman Wanted: 

To sell Instant Gourmet kits. These uni¬ 
que black leather kits are filled with eight 
individual containers of special seasonings. 
A good salesman should sell 1000 of these a 
month, and earn a very good commission. 
Send your credentials to Instant Gourmet 
Peterborough, N.H. 03458. 
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mind. This unique book covers all aspects of 
the theory exam for the Advanced Class license 
and has helped hundreds of hams to sail through 
the exam. . .nothing else like it in print. S3 


for Hams 



tests, DXCC rules, DXpeditions, reciprocal li¬ 
censing and many more. World postage rates, 
WAZ record lists, time charts, propagation, etc. 
Special ham maps and bearing charts. A must 
for the DXer. $3 


COAX 

HANDBOOK 


Invaluable book for the 
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PARAMETRIC 
AMPLIFIERS 

For the ham who wants 
to work DX on the 
bands about 432 MHz, 
there is nothing that can 

beat the gain d noise figure of a paramp. 
This book shows you how they work and how 
to build and use them. Lavishly illustrated with 
photographs and drawings. $3 
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This handbook is a com¬ 
plete collection of up-to- 
date information about 
VHF and UHF anten¬ 
nas, with design hints, construction and theory. 
If you've been wondering what array you need, 
this book will give you enough background to 
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Do you have a piece of 
surplus equipment that 
you want to convert but 
can't find an article? 

If so, this is the book you need. It lists all of the 
surplus articles and conversions in popular elec¬ 
tronic and amateur magazines from 1945 to 

1966. $1.50 
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for a transistor circuit to 
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are there is a circuit in 
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and test equipment. $1 
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The Amateur Television ^ 4 73 peiliFCJtX* 

Anthology is a collec¬ 
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and construction articles 

from the ATV Experimenter, edited by W0KYQ. 
If you're interested in ATV, this is the book for 
you. It covers the gamut from the simple to the 
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MILITARY SURPLUS TV EQUIP¬ 
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ham shack. 504 
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Distress: The Amateur 
Operator and the 


John E. Fail, U.S. Coast Guard WB6UKX 

P. O. Box 193 

Walnut, California 91789 


Coast Guard 



U.S. Coast Guard Cutter Cape Higgon is a 95-foot all-steel cutter capable of 21 knots 
speed. The cutter carries a crew of 14 and the primary mission isSAR and law enforce¬ 
ment. The author served in this vessel in 1966. 1967, and part of 1968 as the ships Execu¬ 
tive Officer. 


At one time or another every ham will 
probably handle, directly or indirectly, some 
type of distress traffic relating to an emer¬ 
gency on the high seas. 

This article will delve into the maritime 
distress, how to handle it, what information 
to get, who to call with the information and 
how to call. The first thing that enters the 
average person’s mind when he hears or 
observes a maritime emergency is “call the 
Coast Guard.” One mission, by law, of the 
Coast Guard is to render aid to persons and 
property in distress on navigable waters of 
the U. S. and on the high seas. The Coast 
Guard is ready, willing, and able to accept 
information and coordinate the efforts 
needed to effect a successful rescue mission. 
Many persons are under the false impression 
that when they call the Coast Guard and 
pass the barest of information, the Coast 
Guard can pinpoint and evaluate the situa¬ 


tion in a matter of seconds. Sometimes this 
is true, but not very often. Accurate and 
complete information must be passed to the 
Coast Guard. 

The Coast Guard is broken down into 12 
Districts (Fig. 1) in the United States and 
includes many other parts of the world. Each 
District is assigned vessels ranging from 378- 
foot high endurance cutters to 30-foot 
utility boats. The major components of most 
Coast Guard Districts are its SAR (Search 
and Rescue) vessels. These types of boats 
and vessels, mostly 30- and 40-foot utility 
boats, 44-foot motor life boats, 82- and 
95-foot patrol boats and 210-foot vessels, 
are the primary SAR tools of each district. 
These, of course, are backed up by aircraft, 
both fixed wing and helicopters. Most dis¬ 
tricts have vessels and aircraft that are 
particularly suited to their area. 

The Coast Guard in recent years has 
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embarked on a large shipbuilding program 
with many SAR vessels being constructed. 
Of the several class vessels being built, 
one of the most notable is the 210-foot 
medium endurance cutter. These vessels are 
capable of operations with a helicopter and 
have many innovations found in only the 
most modern of ships in the world today. 

Search and Rescue vessels are strategically 
placed in the Coast Guard districts so that 
they are within the major boating popula¬ 
tion areas as well as being readily available 
for long range SAR operations. Each of the 
SAR vessels is controlled by the District 
Rescue Coordination Center (RCC). Each 
district has its own RCC and supporting 
radio stations. The geographical limits of 
each Coast Guard District is outlined in Fig. 
1. This map shows the headquarters of each 
district at which the RCC is located. 

We have covered very lightly the basics of 
a Coast Guard District SAR force. Now let’s 
go into the RCC and find out just how it 
operates, and enlighten this dark area for the 
Amateur who will probably never see one of 
these busy centers of activity. I am assigned 
to the RCC in Long Beach, California, as an 
assistant controller. I have also been assigned 
to the RCC in Honolulu, Hawaii. All watches 
are stood by at least two people; a commis¬ 
sioned officer is the controller, and a senior 
enlisted man is the assistant controller. All 
RCCs in the Coast Guard are manned and 
ready to serve 24 hours a day, 365 days a 
year. The RCC is the control point for all 
rescues within the assigned area of responsi¬ 
bility. Included with this article is a picture 
of the RCC in the Eleventh Coast Guard 
District. The caption on the picture explains 
the major functions of the RCC. There are, 
of course, many other parts of the RCC not 
shown in the picture; plotting tables, com¬ 
munications center, etc. 



Official U. S. Coast Guard Photo. 


The Vigilant, one of the new 210 foot 
cutters mentioned in the article, is shown 
here operating with a coast guard helicopter. 
The Vigilant is capable of 20 knots speed, is 
all steel construction, and carries the latest 
electronic equipment available. 
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Fig. 1. Chartlet of the geographic limits of each of the 12 Coast Guard districts. The 
limits of each district is shown in heavy lines; the headquarters of each district is shown 
in heavy lettering. All of the cities on the chartlet have an RCC in them. 


How does the Amateur contact his local 
Coast Guard? In all large population areas 
the number of the local RCC is listed in the 
front of your local telephone directory 
under “Air and Sea Emergencies” or “U. S. 
Coast Guard, Search and Rescue.” Of 
course, if you live in Denver, Colorado, you 
had better forget it, since there is not much 
water for us to sail on there. An RCC would 
not normally be maintained in such an area, 
but frequently the Coast Guard will main¬ 
tain small units such as Recruiting Stations, 
Boarding Teams, etc. in such a large popula¬ 
tion area. If your telephone book has no 
listing for an RCC in the front, look in the 


classified section under United States 
Government, Department of Transportation, 
Coast Guard. This will give the phone 
number of your nearest Coast Guard unit. 
Any RCC will accept long distance phone 
calls from Amateurs concerning distress 
cases. In some instances the number listed 
will terminate at a switchboard in the 
Headquarters of the District Office you are 
calling. In this case all that is required is to 
ask for the RCC. Many foreign governments 
also maintain RCCs in their respective 
countries doing essentially the same job that 
is being done by your Coast Guard. 

While you are casually tuning around. 



HAM 

Y-O-M 

20,000 - 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name __ 

QTH - 

City_State_Zip__ 

REDLINE - JAFFREY - NH - 03452 

ORDER TODAY 

95 


Ohms: 12K, 120K, 1.2M, 12M PhIIV 
dc mA: .05, 5, 50, 500 UIVLI 

dB: 0. 14, 28, 34, 40 


*9 


dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/voIt No taxes anywhere Plus 904 shipping 
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looking for some DX, you happen across the 
signal of WB1 ZZZ/Maritime Mobile in his 
25-foot cabin cruiser, frantically calling 
“MAYDAY” on 20 meters. You answer him 
and he says he is sinking fast. What do you 
do? The first and most important thing is to 
get the vessel’s position! Give the Coast 
Guard a place to go! If the water comes up 
five seconds later and shorts out his gear, we 
are at least armed with a position to go to 
and conduct search and rescue operations. 
We are not left in the “outfield” with 
nothing but the knowledge that somewhere 
someone is sinking. Any position given the 
Coast Guard should be given in latitude and 
longitude or range and bearing from a 
prominent object. Example: 250 degrees 
magnetic 10 miles from Long Beach light¬ 


house, or 40° N, 120° 10’ W. Avoid posi¬ 
tions such as “about 1 hour south of 
Catalina Island." Such positions are con¬ 
fusing in most instances, since many vessels 
travel at different speeds and would travel 
different distances in one hour, causing the 
position reported to possibly be in great 
error. This error in position could be greatly 
magnified if a guess had to be made as to the 
speed of the vessel in distress. The time 
saved in getting an aircraft or surface unit to 
the scene of such a distress could very likely 
save a life. 

The second most important item in SAR 
is to maintain communications. Don’t take 
the information and then sign off with the 
distressed station. Even in the most routine 
of cases, this could be disastrous. Maintain 
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Official U. S. Coast Guard Photo 


This is a view of the main console of the RCC here in Long Beach. Included is a com¬ 
plete telephone switchboard, vhf, hf communications system. The console can accomo¬ 
date three persons operating it at one time. Hot lines are maintained to many Coast 
Guard units and Civil agencies, FAA etc. On top of the console our new data display sy¬ 
stem can be seen. This is a fairly new innovation in the Coast Guard. A slide projector is 
installed in the lower part of the console and via a system of mirrors a projection can be 
displayed on the screen of local boating areas, a specific harbor, or geographic area. The 
projector is capable of up to 80 different projections on each slide tray. The desired pro¬ 
jection is obtained within 4 seconds of selection. 
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communications with the distress unit until 
a Coast Guard unit arrives on the scene or 
the distressed vessel has communications 
with a Coast Guard unit and you are released 
by the Coast Guard and/or the distressed 
unit. FCC regulations clearly states that 
distress traffic takes priority over all other 
communications. 

Third comes the miscellaneous infor¬ 
mation, but of course this is still very 
important and should be obtained in every 
case possible. These are items such as 
the length of the vessel, hull color, trim 
color, type of vessel, name of the vessel, 
registration numbers, number of persons 
aboard, nature of difficulty, radio fre¬ 
quencies available, call sign of the vessel, etc. 

Medical cases take on a different light, 
but all of the aforementioned information 
still applies, as it is still basic information 
that is required in all cases. 

In a medical case it is important to 
contact a doctor as soon as possible. This 
can be done via the Coast Guard. The RCC 
works with the United States Public Health 
Service in providing medical advice to vessels 
with medicos (medical case) on board. In 
many cases the doctor will advise that an 
evacuation is necessary. This will normally 
be carried out by the Coast Guard or 
arranged for by the Coast Guard. The most 
important items required in a medico case 
are complete symptoms of the patient’s 
ailment (description of injury, pulse, temper¬ 
ature, respiration), age, sex, name, treatment 
already provided and what first aid materials 
and medicine are aboard the vessel. Any 
medical history connected with the symp¬ 
toms that the patient is experiencing, next 
of kin, address of next of kin, nationality of 
the patient, and of course, once again, 
the position of the vessel. This has a great 
bearing on the case to the Coast Guard, 
especially if an evacuation is recommended 
by the doctor handling the case. 

When calling an RCC to pass distress 
information, always give your name, tele¬ 
phone number, and call sign so that credit 
will be given where it is due. The RCC may 
also want to contact you again to get further 
information or clarify the original informa¬ 
tion. 

In many cases the Amateur has a phone 
patch in his station. In this case the RCC 
Controller may prefer to be phone patched 
directly to the distressed vessel. This, of 
course, eliminates the middle man and assist¬ 


ance is dispatched all the sooner to the 
assistance of the vessel. 

This is especially true of the medical cases 
where the Coast Guard may not always have 
firm communications with the vessel. The 
RCC may ask you to call the doctor 
so that you may phone-patch the doctor di¬ 
rectly to the vessel to provide medical 
advice 

The Amateur radio operator is and can be 
a most important and useful tool in the 
complex machinery of the SAR business, 
but only if he has obtained complete and 
accurate information. Double check impor¬ 
tant items: position, nature of difficulty, 
size and description of the vessel. 

Since being assigned to RCCs, I have in 
many cases worked directly with Amateurs 
concerning distresses. Recently, an Amateur 
in Santa Maria, California, obtained infor¬ 
mation via 20 meters concerning a heart 
attack victim aboard a ship several hundred 
miles off the Southern California coast. He 
called the U. S. Public Health Service doctor 
in San Pedro, California, and passed all the 
medical information to the doctor. The 
doctor called the Coast Guard RCC in Long 
Beach, California, where, incidentally, I was 
on watch. He requested that the Coast 
Guard provide an evacuation for the patient. 
The Amateur involved in this case had very 
complete and accurate information. So, 
without a doubt, the timely and quick 
action of this Amateur led to a successful 
evacuation of the patient. After the doctor’s 
call .to the RCC, we contacted the Amateur 
directly and obtained further information on 
the position, type of vessel, etc. The 
RCC passed the position information to the 
AMVER (Automated Merchant Vessel Re¬ 
porting System) center in New York and 
requested a SURPIC (surface picture) for 
vessels in the area with doctors on board. 
Within minutes a SURPIC was received from 
the AMVER center. I provided the position 
of several ships in the area of the vessel with 
a doctor on board. Within five hours of the 
receipt time of the first information on this 
medico, the patient was aboard a large 
passenger ship with a doctor on board and 
on his way to a hospital in San Francisco. 
The Amateur who so capably handled this 
case was W6ELH. The speed with which this 
mission was carried out contributed greatly 
to the saving of the life of the seaman 
involved. 

I mentioned the AMVER system. This 
system consists of a computer located at the 
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Coast Guard Base in New York. Many 
merchant vessels participate in the AMVER 
program by providing SAR capability infor¬ 
mation, as well as voyage information, 
course, speed, etc., which is fed into the 
computer and is stored until the vessel’s 
voyage is completed. Any RCC can ask the 
computer at any time for information on 
ships which may be in the area of a distress. 
The computer will reply with information 
(SURPIC) on these vessels via teletype with¬ 
in minutes. The AMVER system could be 
the subject of a complete article in itself. It 
suffices to say here that the computer can 
provide immediate information on many 
merchant vessels in a large portion of the 
world. 

The Coast Guard is willing and eager to 
establish a good working relationship with 
any and all Amateurs, who are a group that 
is most valuable and possesses the potential to 
be a vital link in distress communications. 

The Coast Guard knows what kind of 
information it needs to handle emergency 
cases of almost any type, but this is only one 
side of it. The other side of the successful 
carrying out of a rescue mission is you, the 
Amateur; you must provide accurate infor¬ 
mation, get the position, provide communi¬ 
cations and maintain those communications. 


Distress traffic can easily excite a person 
to the point where he makes many mistakes, 
this can lead to tragedy. If there is a nervous 
tone of excitement in your voice when 
working the distressed unit, it could upset 
the persons aboard the distressed unit and 
lead to disastrous consequences. Keep your * 
head, speak normally and reassuringly, 
double check all information, and assure the 
distressed unit that assistance is being sum¬ 
moned. Tell the vessel that help is on the 
way when you are so informed by the Coast 
Guard. The vessel should be told what 
kind of unit is coming to their assistance. 
The Coast Guard will provide you with this 
information, as well as an estimated time 
that the Coast Guard unit will arrive on the 
scene. 

I hope that this information will be of 
benefit to Amateurs and others as well. Any 
questions or comments concerning the 
various aspects of SAR are most welcome. 
You may write to me at my mailing address; 
any and all inquiries will be answered. 
Review all the information in this article, use 
the forms, study the procedures, and you 
and your station, as well as the United States 
Coast Guard, will be “semper paratus. ” 

. . . WB6UKX 
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KNOW YOUR VOM-VTVM, 

2nd Edition 

This authoritative text explains volt-ohm- 
milliammeters, vacuum-tube-voltmeters, and 
solid-state electronic voltmeters of the types 
of circuits used. In addition, the text ex¬ 
plains uses, care, and repair of the instru¬ 
ments. Basic concepts are thoroughly pre¬ 
sented to help provide for an understanding 
of electrical measurements. Questions at the 
end of each chapter help to reinforce learn¬ 
ing progress. $3.50 from Howard Sams. 


UNDERSTANDING AND USING 
UNIJUNCTION TRANSISTORS 

Explains in detail the construction, opera¬ 
tion, and characteristics of the unijunction 
transistor (UJT). Describes the various ap¬ 
plications of UJT’s, and typical circuits in 
which they are used. Separate chapters are 
devoted to the use of UJT’s as oscillators, 
voltage controls, time delays and flashers, 
and in sensing circuits. S2.50, Howard Sams. 

RTLCOOKBOOK 

Explains the principles and uses of RTL 
(Resistor-Transistor-Logic) digital integrated 
circuits. Provides the experimenter with an 
understanding of RTL in integrated circuits 
as they are used in everyday electronic pro¬ 
jects. Shows the technician how these cir¬ 
cuits work and how they are maintained. Pro¬ 
vides the engineer with convenient form cir¬ 
cuits that can be easily adapted as building 
blocks in larger systems. $5.25 by Sams. 
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Box 60 Science Park 

State College, Pennsylvania 16801 


A Transistor Parameter Tracer 


At the author’s overseas QTH there are 
presently three projects under design and 
construction, all utilizing transistors. In the 
usual cigar box search for components, 
fifteen transistors of different types were 
found. However, a subsequent look through 
the reference file showed specification sheets 
for thirteen of the fifteen transistors, but 
only one with dc biasing curves. 

Most manufacturers include on their spec 
sheets such data as maximum allowable 
voltage measured from collector to emitter 
(VCE), maximum allowable collector 
current (IC), maximum voltage collector to 
base (VCB) or base to emitter (VBE), 
maximum power dissipation at 25 Centi¬ 
grade (PD) with derating factor for other 
operating temperatures, and typical beta 
(hfe) or forward current transfer ratio 
measured at a given set of parameters. This 
amounts to the minimum amount of data 
necessary for basic design purposes, but once 
the transistor is purchased and a circuit must 
be constructed, a number of problems 
suddenly arise. For instance, if the specifi¬ 
cations for a gain of 100 are given as VCE = 
5 V, IC = 1 ma, f = 1 khz, what change in 
the value of beta can be expected when VCE 
= 12 V, IC = 2 ma, and f = 7mhz? Just as 
important is the missing value of base 
current (IB). Since the transistor is a current 
amplifying device this parameter is as 
important for optimum gain as the grid bias 
in voltage amplifying tube circuitry. 

The test unit to be described here is 
essentially a variable dc transistor power 
supply with three meters which allow the 
parameters VCE, IC, and IB to be monitored 
simultaneously. Thus, the designer may vary 
one or more dc parameters and, by plotting 
the resulting values on linear graph paper, 


have a permanent record of the dc curves for 
each individual transistor. This is important, 
due to the fact that most transistors are 
produced in “batch” quantities and no two 
of the same type have exactly the same 
parameters. In addition, the value of beta at 
different bias points may be computed by 
using the set of dc curves. The value of such 
design data should be apparent. With the dc 
parameter information obtained from the 
Transistor Tracer, circuitry can be designed 
and constructed without the usual trial and 
error method. By selecting a suitable bias 
point on the dc curves for the required value 
of beta and computing the necessary re¬ 
sistances by Ohm’s Law, there will be no 
question of possible saturation, cut-off, or 
low gain. An additional feature of the 
Transistor Parameter Tracer is its ability to 
be utilized as a power supply with variable 
voltage control and a safe output of 12 V at 
400 ma or 15 V at 300 ma. 

The unit shown in the photographs was 
constructed using a Bud 5x4x3 inch 
Minibox. As can be seen, no extra panel 



Overall view of completed Transistor Para¬ 
meter T racer. 
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V CE (VOLTS) 

Fig. 1. DC curves of 2N918 transistor obtained with the Transistor Parameter Tracer. 


space is available and the SPST power switch 
is mounted on the left side of the box. The 
size of the meters used determines the space 
left for the controls when using standard-size 
miniboxes. The author sacrificed greater 
accuracy for economy and space by utilizing 
Japanese meters. The 0-15 Vdc meter is 
model ME-102, 0-50 ma model ME-98, and 


I c (uA) 

beta = ~- ; V rF = 12 V 

I B (uA) 


i c 

*8 

beta 

1.4 mA 

20 uA 

70 

2.3 mA 

40 uA 

58 

3.5 mA 

60 uA 

58 

4.8 mA 

80 uA 

60 

5.8 mA 

100 uA 

58 

7.2 mA 

120 uA 

60 


Table 1 - Values of beta taken from Fig. 1. 


0-500 ua model ME-101, all available from 
Olsen Electronics, Inc., 260 S. Forge Street, 
Akron, Ohio 44308, at a total cost of $8.65. 

Pre-installation testing of these meters 
showed two to be inoperative. The armature 
had to be loosened by resetting the tension 
screw on one, and a loop of the moving coil 
had to be removed from its inadvertent 
position under one of the cross arms of the 
pointer on the other, before normal opera¬ 
tion was obtained. 

For greater accuracy and reliability, other 
meters, such as those produced by Evans 
Radio, Inc., may be used. The neon pilot 
light was obtained from Olson, order num¬ 
ber KB-164, and is supplied with dropping 
resistor (3 for 99 cents). The transformer 
shown is a 117/12.6 V at 1 A unit from 
Olson, order number T-304, for $1.49. Each 
diode in the bridge network must have a 
minimum current rating of 350 ma. The 
silicon rectifiers used by the author were 
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500 ma units purchased from Olson, order 
number RE-70, four for 99 cents. 

The transformer is mounted on the right 
side of the minibox with the wires toward 
the center of the top panel, and just high 
enough to allow clearance for the bottom of 
the box. The four diodes, 2-watt resistors, 
and pilot light dropping resistor are mounted 
on a piece of Vectorboard which is attached 
to the top of the transformer frame with 
epoxy glue. Not much space is needed for 
mounting these components, but overall 
board dimensions will be determined by the 
depth of the meters. 

Due to the change in parameters which 
occurs when a transistor is subjected to 
temperature variation, the transistor socket 
should be mounted on the opposite side of 
the box from the transformer. A number of 
holes, l A inch in diameter, should be drilled 
above the transformer on the side of the 
minibox and on both sides of the other 


section of the enclosure, just below the 
transformer, to allow air circulation. In cases 
where the transformer produces excess heat, 
it will be necessary to place a heat shield 
around the socket. The first filter capacitor 
is soldered across the bridge and is supported 
by its own leads. Two electrolytics are not 
necessary, but the added filter capacity is 
desirable. The 25 k ohm control is a 5-watt 
miniature unit made by Mallory, model 
number VW25K. It is smaller in size than the 
average potentiometer, but well within its 
power rating. Unfortunately, it was not 
tested before installation and subsequent 
trials of the completed tester showed no 
voltage or current on the meters while 
adjusting the 25 k ohm control through its 
middle range. Removal of the rheostat cover 
exposed the outer contacts which are 
dependent' upon the pressure from an 
insulated metal spring plate attached to the 
cover to depress the clamped metal ends of 



V CE (VOLTS) 

Fig. 2. DC curves of 2N918 transistor from manufacturer's specification sheet. 
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Inside view showing placement of compo¬ 
nents. (Output terminals and transformer 
should be switched to alleviate heating of 
test socket). 

the wiper arm field to each terminal. The 
inside ends of the two outside terminals 
were bent up, as were the ends of the spring 
plate, and the cover replaced as tightly as 
possible to produce satisfactory operation. 

The value of the bias control is not 
critical, with the exception that too low a 
value will draw unnecessary current, 
requiring a larger rheostat. Also, since no 
series meter resistor is used, the medium 
setting of this control should provide meter 
protection in the event that the transistor 
under test is shorted. In order to be able to 
monitor voltage and current when the 
Transistor Parameter Tracer is utilized as a 
power supply, the voltmeter is connected 
across the circuit at all times. When the 
function switch is in the 12 V/400 ma 
position, the 0-50 ma meter is shunted with 
constant resistance wire (Rl) of a value 
which allows the meter to measure 0-500 
ma, or ten times its normal scale. The value 
of this shunt resistance is determined by the 
formula R = Rm/n-1, where R is the neces¬ 
sary shunt resistance, Rm is the internal 
resistance of the meter, and n is the factor 
by which the original scale is to be multi¬ 
plied. Thus, with a meter resistance of 2 
ohms, the necessary shunt resistance is R = 
2/10-1 = .22 ohms. If constant resistance 
wire having a resistance of 2 ohms/foot were 
used, 2/12 = .22/length = 2.64 inches of this 
wire would be needed for the shunt. It is 
best to cut the length slightly longer to allow 
for soldering, then adjust by cutting about 
1/8 inch at a time from the length while 
monitoring the output with a variable 5-watt 
load connected in series with a reference 
milliamp meter. With a variable load 
between 24 and 120 ohms, the meter 


reading from 100 to 400 ma can be checked. 
An alternate method, not requiring a refer¬ 
ence meter, is the use of composition re¬ 
sistors, arranged in series or parallel, to give a 
value of 30 ohms with a power dissipation of 
5 watts. With this load connected across the 
output, a 12 V reading on the voltmeter 
should give a reading of 400 ma on the 
milliamp meter when the shunt is the correct 
length. Keep in mind that the power rating 
of the supply is 5 watts, limited by the 25 k 
ohm control, and any reading over 12 V at 
400 ma will be close to exceeding this value, 
causing possible damage to the rheostat. All 
meters should be calibrated with the help of 
a reference meter and the zero-set screws 
made fast with a drop of clear nail polish or 
glue. The output terminals to which the 
Transistor Parameter Tracer supplies power 
when the function switch is in the 12 V/400 
ma position, are H. H. Smith type 269RB. 
Operation 

A volt-ohm meter should be used to 
check out wiring and to assure that the 
function switch has been connected with the 
correct polarities (NPN, PNP) in reference to 
the transistor socket pins. To preclude 
applying too high a voltage to the transistor 
under test and to protect the meter in case 
of an inner transistor short, the VCE/IC 
control should be set to maximum resistance 
before applying power. Potentiometer IB 
should be set at mid-range for similar 
reasons. In addition, since transistor break¬ 
down from possible transients can occur 
when inserting a transistor into the socket 
with the power on, the line switch should 



Power supply components are mounted on 
small piece of Vectorboard glued to trans¬ 
former. 
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i, unless otherwise indicated 

RESISTANCE IS IN OHMS. 

Z. SI = 4-POtE, 3-POSITION SWITCH. 

Fig. 3. Schematic of the Transistor Parameter Tracer. See text for component description. 


remain off until the transistor to be tested is 
inserted and the controls are set as above. 

After setting the function switch on the 
polarity of the transistor to be tested, 
inserting the transistor into the test socket, 
and adjusting the controls as outlined above, 
power may be applied. The VCE/IC and IB 
controls are interactive; that is, changing the 
setting of one will affect the meter reading 
controlled by the other. Therefore, it is 
possible to obtain a dc curve within the 
limits of the meters and the transistor under 
test. By advancing the VCE/IC control until 
a reading is shown on the milliamp meter, 
the first set of values is obtained. Varying 
the IB control will show whether the base is 
drawing current or if it is cut off. Continual 
advancing of the VCE/IC control in con¬ 
venient steps will give additional sets of 
values, as advancing the IB control will give 
different levels of base current. By read¬ 
justing both controls for each set of values, a 
constant base current curve at difference 
values of VCE and IC can be noted. 

These values of VCE, IC, and IB for each 
setting can be transformed into a dc curve 
for the transistor under test by utilizing 
linear graph paper. Fig. 1 shows such a dc 
curve for a 2N918 transistor, plotted from 
values obtained with the Transistor 
Parameter Tracer. Fig. 2. shows the dc 
curves included on the manufacturer’s spec 
sheet for this transistor. The value of beta, 
or the gain which can be expected from the 
transistor under test, can be computed at 
any point along the dc curves. Since beta = 
lC(ua)/IB(ua) for any constant value of 
VCE, beta may be determined for any 
corresponding values of IC, IB along the 
chosen vertical VCE axis. Table 1 shows the 


computed values of beta taken along the 
VCE = 12 V axis for the 2N918 transistor. 
The values of beta obtained with this 
Transistor Parameter Tracer are valid only 
for the common emitter configuration. 
Naturally, the available gain will not be as 
great when the transistor is used in the 
common base configuration, and cannot be 
expected to provide any gain when utilized 
in the common collector configuration. 

. . . K3PUR 



"I'd suggest you take up a nice hobby like 
amateur radio . . . and I just happen to have 
a great deal of extra equipment I can sell 
you cheap." 
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NOW! USE YOUR TAPE RECORDER TO LEARN CODE! 



Read code like a Pro! It's easy! PICKERING CODEMASTER tapes give 
professional instruction on your own tape machine from digital com¬ 
puterized tapes! They can't be matched for timing accuracy! Beginners 
get course of professional instruction at 5-9 WPM right on the tape! 
Practice for General and Amateur Extra ranges from 11 to 30 WPM. 
Nothing else like it! See below for CODEMASTER tapes you need. Get 
up to speed! Order today! 



CM-l: For the beginner. A com¬ 
plete course of instruction is on 
< 1 , the tape. Practice material at 
“ 5, 7, 9 WPM. Prepares you for 

Novice exam. Includes code groups 
and punctuation. 


CM-l >, 4 : An intermediate tape, es¬ 
pecially for General Class exam 
x, study No instruction; just prac- 
* tice. '/a hr 11 WPM.; 1 hr 14 WPM: 
'4 hr at 17 WPM. Includes coded 
groups and straight text. 


CM-2: For Extra-Class license 
study. Mostly straight text; some 
AS code groups. 1 hour at 20 WPM; 
'/a hour each at 25 and 30 WPM. 
For real QRQ, play this tape at 
twice speed! 


C00EMASTER tapes are 2-track monaural; available in two sites: 7-inch reel (3 s /» IPS) end 3'/».inch reel (1% IPS). 
WiU play on any but full-track machine. SPECIF* both type and size of tape you want. Any tape, $5,95 postpaid USA 
4th class Any two tapes $11 00: ell three, $15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P.O. Box 29 A, Portsmouth, R. I. 02871. Satisfaction guaranteed 


The Skelton Cone Antenna 

In building, testing, trying all types of an¬ 
tennas for a number of years, I firmly be¬ 
lieve the antenna to be the most important 
piece of equipment in the whole amateur 
station. In fact, by doubling power to your 
final you will most probably raise most ham 
receivers a half “s” unit. But having an 
antenna that will require the transmitter to 
be bolted down to the table, less it be drawn 
up into the antenna with all the other rf, 
will undoubtedly raise the “s” meter to 6db. 
This is exactly what The Skelton Cone An¬ 
tenna will do: (1) require that your equip¬ 
ment be bolted down and (2) an increase of 
6db on four amateur bands and 2.4db on 
75 and 80 meters. If you are interested read 
on. 

The basic idea of the Skelton Cone comes 
from the RSGB Handbook (3rd Edition, pp. 
387-88) and the trial and error method of 
antenna construction. The Skelton Cone at 
this location as compared to a dipole at the 
same height and the same plane on the com¬ 
pass has provided the following: 

1. 5.2 to 7 db gain on 40, 20, 15, and 10 
meters over a dipole. 

2. 2.1 to 4 db gain over a 75 and 80 meter 
dipole. 

3. 1.1 SWR over 80 through 10 meters 
(phone and cw). 

4. Provides for a double angle of radiation 
to provide less qsb. 

5. Seems to have a pattern of 360 degrees 
with no reduction or increase of single in 
any one direction. 

6. Provides for the e.m.f. of the antenna to 
be from 250 to 300 feet vs. 33 feet on a 
dipole, say on 40 meters. 

7. Employs an antenna tuner to curb har¬ 
monics. 

8. 3 db over a vertical in Europe or the 
South Pacific. 



9. Creates something to talk about on the 

ham bands (Ref. 73 de W2NSD/ 1 Jan. 

1969, p. 4) 

The skelton cone also works on 3.311 kcs 
and 4.590 kcs, 2 different AF MARS fre¬ 
quency. 

This antenna is well worth the low cost 
and will match some of the “so-called” am¬ 
plifiers one hears on the air today. Whether 
it will provide you the gain claimed, I don’t 
know, but there is one way to find out. Put 
it up and burn up the front end of your 
best friend’s receiver. If you have questions, 
please forward SASE. 

Eddy Shell, W5ZBC 
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bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 034S8 
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Robert H. Greneil, ex-W8RHR 
3926 Beech Street 
Cincinnati, Ohio 45227 


What Are We Here For? 


No government has ever granted any 
privilege which was not demanded by the 
majority of the governed unless it felt that it 
had something to gain from so doing. Re¬ 
gardless of idealistic, democratic concepts, 
rights and privileges are not inherent, but are 
granted by those in power ... or taken from 
them by force of revolution. If the govern¬ 
ment believes that certain privileges are no 
longer necessary or beneficial, it is quick to 
withdraw or usurp them. To those interested 
in the philosphical aspects of governmental 
power, I recommend readings from the 
works of Thomas Hobbes and John Stuart 
Mill. 

How do these rather basic concepts of 
governmental behavior affect amateur radio? 
For better or for worse, they affect it very 
directly. The privileges accorded the Am¬ 
ateur Radio Service are no different from 
any other privileges granted by the govern¬ 
ment. The government believes that it and 
the country as a whole have something 
substantial to gain by the existence of 
amateur radio, and with good reason. To 
this self-seeking end, and no other, the 
government suffers the Amateur Radio Ser¬ 
vice to exist. Remember that. 

Certain things are expected of us in 
return for our privileges, and it has now 
begun to look as though the time isn’t far 
off when the government will examine ttfe 
performance and contributions of the 
Amateur Radio Service to see if we’re 
holding up our end of the deal. The result of 
that examination is entirely up to us. 
Whether the Amateur Radio Service will 
continue in its present form, be extensively 
curtailed, or even eliminated depends wholly 
upon whether the government feels it’s 
getting what it wants and needs from our 
efforts. 

With a TV-watching public convinced 
that radio amateurs constitute a marginal, 
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if not detrimental, lunatic fringe of society, 
and a government which daily gobbles up 
more and more individual rights, where do 
we stand? In a world clamoring for more and 
more space in every dimension including the 
rf spectrum, can we justify the niche we 
occupy? 

The trouble has already begun. Hams all 
over the world are aware of the plight of 
Ansel Gridley, W4GJO, who is being sued 
for SI,000,000 because of TVI which the 
FCC investigators stated was not his respon¬ 
sibility! Despite this statement exonerating 
Grid, a court of law entertains this absurd 
suit on the grounds of “electronic invasion 
of privacy.” In all probability, Grid will win 
his case . .. but only at great expense in time 
as well as money. However, if there ever was 
a danger signal, this is it. 

It’s time to take a good look at ourselves 
and act on what we see. It looks like about 
25% of the active amateurs are carrying the 
other 75% around on their backs. The 
moon-bouncers, the phone-patchers, the 
traffic nets (the ones that do something 
besides originating their own messages), and 
the emergency nets are doing most of the 
work of justifying our licenses! 

There are those who will say that 
amateur radio is a hobby, not a job, and 
should be participated in as a hobby. But 
just remember that the very existence of this 
hobby depends on the patronage of a gov¬ 
ernment which in recent years has become 
very acquisitive of rights and privileges. Sure, 
amateur radio is a hobby, but it seems that 
it’s going to take a lot of work to guarantee 
its continued availability! 

There are three basic jobs which must be 
undertaken soon if Amateur Radio’s survival 
is to be assured: (1) We must fully exploit 
our public service capabilities. (2) We must 
fully exploit our technological ability, and 
advance the “state of the art” as we have in 
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the past. (3) We must achieve maximum 
exploitation of our activities in terms of 
public relations. 

Wayne Green, W2NSD, editor and glo¬ 
rious leader, has thoroughly hammered 
home the point that what is needed for 
openers is an intensive public relations cam¬ 
paign. There simply are not enough of us to 
form a meaningful pressure group, and we 
must, therefore, rely on the public, which 
knows little or nothing about us except that 
we occasionally interfere with their TV 
reception. To get the public on our side and 
out of neutral and/or hostile corners, we 
must acquaint them with the things we’re 
doing and have done in the past which have 
bettered the lot of the people as a whole. 
But most important, we’ve got to be sure we 
have plenty to tell them about. .. things 
we’re doing now, things we’ve done in the 
past that are affecting their lives now, and 
how they benefit now from our activities. 

They should know that without amateur 
pioneering in the vhf spectrum, many things 
taken for granted would not be possi¬ 
ble — things like the dependable microwave 
links that cover the entire country with 
television network programming, and the 
similar microwave links that have made 
possible the continually decreasing costs of 
long distance telephoning; and the highly 
reliable communications between earth and 
our astronauts in space. They should know 
that amateurs around the world are com¬ 
municating via moon-bounce, perhaps paving 
the way for a truly global television system, 
and perhaps opening still another door in 
the communication/cost barrier. Perhaps 
they should be told that the most efficient 
method of voice communication yet de¬ 
veloped, single sideband, is the result of 
amateur development and experimenta¬ 
tion — but that sort of thing doesn’t really 
mean much to the public as a whole. 

They should be told that in time of 
emergency, a trained group of communi¬ 
cators stands ready to render invaluable 
assistance. Public officials and charitable 
organizations should be made aware that 
hams stand ready to aid them in any 
worthwhile project or endeavor requiring 
rapid and sure communications. We’re in the 
unique position of having to “sell” the 
services we want to give away, because too 


few people are aware of our poten¬ 
tial .. . and sometimes 1 wonder if even we 
are fully aware of it. Every parade, boat 
race, sports car rally, door-to-door charitable 
solicitation, every three-day week-end, pro¬ 
vides another opportunity for hams to 
demonstrate their public service poten¬ 
tial — and get it publicized. 

How about a rush-hour traffic watch? In 
a given city or town, every ham with a rig in 
his car could call in traffic and accident 
alerts to police and to a cooperating radio 
station. The radio station is the kicker, 
because every time a traffic bulletin comes 
through, Radio Amateurs will get a plug if 
the project is properly set up to begin with. 
Receivers could be given to the station and 
to the police to receive the alerts. Probably 
all it would take is for an organized group of 
hams to contact a well-rated radio station 
and co-ordinate the project with police. 
Radio stations are constantly looking for 
new gimmicks, and this is just as good as the 
overworked “copter cop” routine. 

Those who enjoy home-brewing can 
intensify their efforts and truly advance the 
“state of the art.” I don’t care what anyone 
tells you about technology having out¬ 
stripped amateur techniques; we’re the ones 
who let it happen while we complacently fell 
asleep at the switch. You can make a 
breakthrough; you can develop new tech¬ 
niques and applications. Every month new 
solid state devices become available to 
amateurs. Use them. Experiment. Build. Do 
something. 

We are truly responsible for our futures as 
radio amateurs. Sure, amateur radio is a 
hobby, but it’s a responsibility too — at least 
under the present scheme of things. We can 
make amateur radio such a powerful tool 
that the entire country will be convinced of 
our usefulness and seek out our services. 
Sure, amateur radio is a hobby, but com¬ 
pare it with other hobbies as, for example, 
pleasure boating on the Ohio river. How long 
do you suppose that would last if it were 
determined that it was interfering with 
shipping? 

We’re luckier by far than most hobbyists. 
We have a great opportunity to justify our 
existence, and secure the continuation of 
our hobby just by performing. Let’s do it. 

. . . ex-W8RHR 
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A Thought 

For a number of years now I have read on 
various occasions and in various ham maga¬ 
zines, articles on helps for the handicapped. 
A most admirable activity. 

On most all occasions this took the form 
of apparatus, and hints and kinks for the 
sightless. And a few times articles for the 
handless and for people with mobility pro¬ 
blems. But never have I seen materials, helps, 
or apparatus for the deaf or the deaf mute. 

I do not mean the hard of hearing (better 
amps, etc.), but those who have gone deaf, 
or those who have been deaf all of their life. 

I do not think this lack need exist. There 
axe many thousands of deaf in this country. 

I am inclined to think that there are more 
deaf than blind! I’m sure that not all of them 
would be hams, but why not some? Wouldn’t 
this make a fine hobby for a deaf child as well 
as a hearing child? And how many hams 
have lost their hearing and given up ham 
radio? I don’t know, but I'm sure it need not 
be so. 

One should consider the amount of use a 
ham makes of his eyes and compare this to 
the use he makes of his ears; what with scopes 
to visualize and the wave forms and meters 
to monitor the dc levels, what does one use 
ears for? Well, it’s quite obvious that hearing 
is necessary for voice communication. But 
hearing is certainly not necessary for hams to 
communicate. There are other methods 
which could be used. T.V., FAX, RTTY, 
CW. FAX does not seem to be too popular 
at this time. TV is too complicated for most. 
But this does leave RTTY and CW. For the 
beginner, CW would seem the most logical, 
and for the advanced ham, RTTY would be a 
most interesting challenge. 

The following circuit could be worked 
out and added to almost any receiver to con¬ 
vert the audio tones to either tactile or visual 
stimuli. I’m not sure how fast one could 
copy CW tactually or visually but, I’m sure 
5 wpm would be copyable. 

Suitable RTTY set ups are ubiquitous 
enough so that not much need be said on 
that matter. One must surely learn to use 
the eyes for all actions, but this does not 
seem to be an overwhelming problem. I’m 
not deaf, but I did try to simulate the pro¬ 
blem by turning off all the sound in the 



shack and working 6-meter RTTY. I did it 
with no great difficulty. I am least of all a CW 
type and find it hard to copy CW with all of 
my senses, so I could not simulate CW. 

In closing let me say that I think it be¬ 
hooves all hams to consider all those who 
could enhance our hobby. 

Robert D. Bailey, K3AQH 


HAVE YOU A PERFECT FIST? 

M&M'S NEW ELECTRONIC KEYER 
CAN PERFECTIFY YOUR CW TO 40 WPM! 

• Trouble free solid state circuitry. 

• Every letter perfect: self complet¬ 
ing dah's and dits, 3/1 perfect ratio. 

• AC powered: no batteries to die. 

• Isolated relay output works with any 
rig. 

• Built in monitor. 

• Works with your present key or bug. 

M&M Electronics Dah-Ditter model EK-I 
only $34.95 postpaid in USA and 
possessions 

Send your order direct to: 

M&M ELECTRONICS Keyer Dept. 

6835 Sunnybrook, N.E., Atlanta, Georgia 30328 



DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$ I for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458. 
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Scanning the Flyers 

Radio Shack has put out a flyer in 
celebration of its 46th anniversary. They’ve 
made it worth your while to celebrate with 
them. Like, for instance, a simple receiver 
for the low-budget beginning amateur. 
Thirty-five years ago, he’d have started with 
a pair of UX-230 tubes in a regenerative 
detector plus one-stage audio. Then' radio 
got complex and the beginner got left 
behind. Radio Shack has reached out a 
helping hand in the form of a kit, at $19.95, 
that is the modern solid-state version of the 
simple set that got many young chaps 
started in amateur radio. It’s called Globe 
PatroL 

Parts, though, are the items bargain 
hunters search for, and Radio Shack has 
some at less than you’d ex.pect to pay. A 
“build-it-box,” perf board plus plastic cover, 
at 59c. Ten 14” jumper leads for 99c (most 
other places have gone up to $1.19). A slim 
30-watt soldering iron at $1.49 which needs 
no stand. Two other items are not only 
handy things to have in the shack but can 
be, literally, life savers under certain circum¬ 
stances. These are master controls for 117-V 
ac lines. One, at $3.19, controls three 
circuits, each with an independent switch 
and individual pilot light. The other, which 
sells for $3.99, is a master control for six 
circuits, all of which (including the pilot 
light) are controlled by a single switch. A 
master control like this can save your life if 
you should get tangled up in high voltage, 
and someone not too well acquainted with 
your shack has to locate a power switch in a 
matter of seconds. Having seen a friend get 
killed on a 117-volt line, I’m a bit touchy on 
this subject. 

If you want to pursue the subject of 
multiple power outlets in greater depth, I 
suggest that you get Waber’s 1969 catalog 
(Waber Electronics, Inc., 2000 North Second 
Street, Philadelphia, PA 10122). It shows a 


comprehensive line, offering such refine¬ 
ments as variable voltage, timed on, timed 
off, volt meters, circuit breakers etc. These 
can make a neater as well as a safer shack. 

It would seem that most wholesale houses 
buy their wares from the same source. It’s 
not often you find an unusual item. . .or one 
at an unusual price. Olson Electronics 
catalog No. 369 appears to have departed 
from the pattern of universal similarity. I 
found a number of articles that were either 
below the customary price or different from 
the competive run. 

For instance, there’s a “wired wireless” 
extension speaker system that would seem to 
have almost limitless application possibili- 
ties. , 

Have you ever been tempted to use a 
rocker switch in place of a toggle. . .then 
had second thoughts because of the difficulty 
of cutting a rectangular hole in a panel? 
Olson gives you another choice; it offers a 
“see-saw” switch that looks and works much 
like a rocker, yet mounts in a round (3/4 
inch) hole like a toggle. These cost 99 4 each. 

Tnere are many mini-multi meters. (How’s 
that for alliteration?) on the market at very 
reasonable prices. Most of these, though, 
have voltage ranges that limit their use with 
amateur transmitters, where voltages above 
1000 are often found. Here, again, Olson 
breaks the usual pattern. Their 20,000-ohms 
-per-volt multimeter, selling for only $7.99. 
has a top DC range of 2500 volts: on AC, it 
goes to 1000. 

Tiny electrolytic capacitors compatible 
with small-sized transistorized circuits usual¬ 
ly have prices inversely proportional to their 
size. At Olson’s, you can buy 10 or 25 mfd 
25-volt Va" x V4” capacitors at five for 99^. 

From these examples. I’ve concluded it’s 
worth the time to scan carefully every “flyer” 
that comes to hand. There are enough hid¬ 
den bargains to make the practice profitable. 

Carl C. Drumeller, W5JJ 



GIANT 

only $24.95 

Postpaid 


NUMBERS-24 HOUR DESK CLOCK 


Can be read from 15 feet in a dense fog. 
Available in Charcoal Grey, Coral Red, Light 
Blue, White or Brown. It you don’t specify 
we will send one at random. They are all 
beautiful. 12 hour movement also available. 

REDLINE Co., Box 231, Jeffrey, NH-03452 
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LETTERS 


Letters, 

The article on “Adjusting FM Deviation” in 
the June 73 was interesting, but it does have some 
drawbacks. The author recommends monitoring 
the receiver with a scope while adjusting the trans¬ 
mitter deviation and watching for a flattening out 
of the CRT display. The trouble with this approach 
is that the flattening out is not necessarily an indi¬ 
cation of the receiver band-pass limit; it could just 
as well be audio limiting of the deviated transmit 
signal. 

A better approach: If the system contains both 
wide and narrowband units, use a narrowband rec¬ 
eiver whose discriminator and low i-f stages are in 
good alignment. Position it some distance from 
the transmitter to be adjusted and have the trans¬ 
mitter operator gradually increase his deviation as 
he whistles loudly into the microphone. This in¬ 
sures that the transmitter limiter will be set to the 
maximum deviation level that can be copied. When 
the signal at the receiver just begins to break up 
(called “squelching out”), the deviation control of 
the transmitter should be backed off slightly. At 
this point, if the receiver doesn’t squelch out on 
loud whistles, it will accept anything the adjusted 
transmitter will dish out in terms of audio level. 
For optimum system performance all transmitters 
should be similarly adjusted. 

Reducing a wideband transmitter’s deviation to 
make it compatible with a narrowband receiver is 
an unfortunate compromise. The performance of 
wideband receivers will be degraded substantially. 
Signal-to-noise ratios will fall off, reducing the sen¬ 
sitivity and the audio level, and increasing ignition 
interference and loud squelch tails. Remember to 
keep a limiting (loud as possible) audio signal mod¬ 
ulating the transmitter throughout the adjustment 
procedure. Unless this is done the whole process is 
a waste of time. 

Ken Sessions Jr K6MVH 
Editor FM Journal 
Ontario, CA 91762 

Dear Curious, 

Your letter on p.123 of June 73 is answered, 
yes. It was printed first in 73 (Nov 66), but my 
patent papers were filed 34 months earlier and the 
patent was issued in September 1966. The differ¬ 
ence was that my write-up was not up to 73’s stan¬ 
dards and W4TDI’s was. The question of angles 
and sunspots has never satisfied anybody. From 
October 1962 until February 1966 the sunspot 
numbers stayed below 30. The Bonadio antennas 
demonstrated their peculiarities during those years. 
Now, with the sunspot numbers a little over 100, 
they continue. None of these antennas have had 
any parts over 30 feet high, so the low angle of rad¬ 
iation is unresolved too. 

George Bonadio W2WLR 
373 East Avenue 
Watertown, NY 13601 


Dear Mr. Green, 

Reference is made to the February 1969 QST 
editorial and to Mrs. Bloom’s article in the April 
issue of 73. 1 think Mrs. Bloom got a little off 
base, so to speak, in her article. QST’s editorial 
referred to those who become involved in conver¬ 
sations which do not pertain to amateur radio; also 
the use of obscene language and offensive topics of 
conversation. 

Despite what Mr. Hindin (“One Technique To 
Avoid That Routine QSO”) states in the April 73, 
the best way to conduct a QSO and not risk any 
offense is to give rst, QTH, name, rig, wx, QSL, es 
tnx fr QSO, 73, SK. Who, in this day and age, cares 
that I am a schoolteacher, an Episcopalian, a Mason 
and a Conservative? To many people these are all 
dirty words and would cause them offense. It ap¬ 
pears that people nowadays want no conversation; 
just be around people and say nothing. From one 
end of the country to the other the rule seems to 
be: be busy and don’t talk at all. 

Jim Ingham WN5VFW 
2636 Forest Park Blvd 
Fort Worth, TX 76110 

Dear Editor, 

The enclosed picture was taken at a recent 
meeting of the Radio Society of Iran. Left to 
right are DL2WB, EP2JP, W4GUS, WA5AUA, EP2 
BF, EP2B1, EP2HL, Ted Libershal (QSL manager), 
WA9EHZ, WB4BSF, EP2DA, HC5HC, with EP2BG, 
EP3AM, EP2BQ, EP2FD, EP2DW, EP2CH and sev¬ 
eral other active EP’s not present. All amateurs 
visiting Tehran are most cordially invited to attend 
these meetings.which are held on the last Thursday, 
monthly. Contact Chuck Bowers EP2CB at the US 
Embassy for information. EP stations are active on 
all bands, with 20 meters being the favorite. Listen 
nightly around 14225-14235 between 1230-1830 
GMT. QSL cards may be sent to the Radio Society 
of Iran, Armish MAAG, APO. NY 09205. 
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Dear Wayne, 

I have located the following Wall Street Hams: 
Jay Nathan K2HVM, Bioren & Co., 120 Broadway. 
Joe Re K1ZUV, Bear, Stearns & Co., 1 Wall Street. 
Herb Gesell WB2ASA, Stone & Webster, 90 Broad. 
Rob Robitaille WB20TT, Eastman, Dillon, 1 Chase 
How about a shout from other Wall Streeters? 

George Gero WA2FEF 
First Hannover Corp. 

67 Broad Street, NYC 

Dear Wayne, 

First let me congratulate you on the last few 
issues. I realize that you don’t like being editor, but 
be assured that nobody can do the job like you do 
it. I hope you’ll stay this time. 

Wayne, I went down last week and passed the 
Extra and have since done some very serious think¬ 
ing on the whole business. Naturally I am proud of 
having passed, but I’ve discussed a few ideas with 
friends on the air and we have reached the con¬ 
clusion that if phase II of the incentive licensing is 
implemented in November the future of our bands 
will be very seriously threatened. 

The intrusion into our bands of the ever-hungry 
commercial is bound to become more pronounced. 
In my area we are plagued by meatgrinder CW sig¬ 
nals on SOM from Central and South Americans, 
and of course Castro’s sandbar. They are all over 
the band and really thick around 3750-3800, the 
DX phone frequencies. 

Despite many of us giving them hell, their ac¬ 
tivities have increased noticably during the last two 
years and can’t do anything but get worse since so 
many hams are apathetic about the loss of their 
frequencies. The rejection of the Extra and Advan¬ 
ced Class licenses rather prove this. 

We would like to petition the FCC to (1) Re¬ 
store the bands lost by the General, Conditional, 
Advanced and Technician licensees and revert back 
to the bands as they were before November 1968. 
(2) Create an incentive by opening a new phone 
subband in the 80 and 20\1 bands, at least, with 
25 khz for Extra and 50 khz for Advanced as a 
reasonable, but minimal incentive. 

Having passed the test, I think I’m in a good 
position to ask for a change back. I feel that it 
would be foolish to continue and that our prime 
concern should be to save our frequencies. I chal¬ 
lenge anyone to prove that there has been any re¬ 
duction of lids or profanity on our bands...or any 
other major improvement as a direct result of in¬ 
centive licensing. 

Robert Wheaton W5PKK 
Route 2, Box 324 D 
San Antonio, TX 78228 


Ed note: Well, Bob, I suggest you forget the petit¬ 
ion signatures and spend your time putting the 
problems and the proposed solutions to them on 
paper. Sign it, have it notarized, make 14 copies 
and send the works to the FCC. Send me a copy 
for 73 too, please. The time for signatures is when 
the FCC releases your proposal with a docket num¬ 
ber...then it is either supported or not. I think your 
idea is a good one and will be glad to pass along 
your letters in 73. For that matter, even if 1 dis¬ 
agreed with your proposals I would probably pass 
them along in 73. Frankly, I wouldn’t look for a 
lot of support from the ARRL, though 1 am al¬ 
ways willing to be surprised. 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES crammed with Gov't Surplus Electron¬ 
ic Gear-the Biggest Bargain Buys in America! It 
will pay you to 

SEND 25tf for your copy -Refunded with your 
First Orderl 

b£ 645 Transceiver, i 5 tubes, 435 

to 500 Me. Easily adapted for 2 way 
voice or code on Ham, Mobile, Tele 
vision Experimental and Citizens' Bands. 

With tubes, less power supply in factory 
carton. 

B rand new .SI 6.95 

SPECIAL PACKAGE OFFER: BC 645 

Transceiver. Dynamotor and all accessor 
ies, including mountings, UHF Antenna 

Assemblies, control box, complete. set of connectors, plugs, 

BRAND NEW.■ ' . $26.95 

R-4/ARR-2 Receiver, 234-258 Me., Tunable, Com- 

plete with 11 tubes. Excellent Used .$5.95 

BRAND NEW including dynamotor .:.$9.96 

ARC-5/T-23 TRANSMITTER 100-156 Me., includ¬ 
es tubes: 2-832A, 2-1625. 

BRAND NEW, with tubes and crystal .$23.50 

Used, less tubes. $4.95 

ARC-5/R-28 RECEIVER 2-meter superhet, IDO- 
156 Me in 4 crystal channels, complete with 10 
tubes, excellent used .$24.50 

SCR-274-N, ARC-5 COMMAND SET HQi 



Lika Naw 


Brand 
Naw 
27 50 


Fraquancy Ranpa Typa Excallant Uaad 
RECEIVERS Complata with Tubas 

190 550 Kc.BC 453.-.$18.95..$23.50.. 

3 6 Me. BC 454 .$16.50.. 

6- 9.1 Me.„BC-455 ..*14.95... 

1.5-3 Me.R 25......$19.50...$21.50 

TRANSMITTERS Complata with Tuba* 

4-5.3 Me BC-457. $ 6 95 .$8.96 $1195 

5 3-7 Me BC-458. 6.95.$8.95 $12 95 

7- 9 1 Me.BC 459. *17 95.$19.50... .$23.50 

2.1-3 Me. T-18.$ 9 95.$1195 

3-4 Me .T 19.$10.50.$12.50.$16.95 


:::iT9:5o::;;;;:::.;: :.$22 56 

...$17.95.$21.50 

.J$19. 


BC 906 FREcTTTeTER. Cay-ty Type 145 to 235 Me 
tenna. manual Ofjjna^tahhiabon charts LIKE NEW 


Complete with arv 
S14 50 

with Older, balance C O D — tJffT—- 
Minimum Order $5.00. All ship- 
NYC. All merchandise subject to 


TFRIUK Either 23C* Deposit 
icnmo Remittance in Full, 
ments F O.B. our warthou.se. 
prior sale and price change. 

G&G RADIO SUPPLY COMPANY 

77B Leonard St., NYC 10013 ~ Ph. 212-267-4605 


SPACE PROBLEMS SOLVED WITH 


VARIABLE FREQUENCY ANTENNA SYSTEMS 

With ATU's for 10-160 Mete-s Under S50 

SHORTWAVE GUIDE 

414 Newcastle Rd. Syracuse, NY 13219 


““ LARGEST ASSORTMENT of 
BRAND NAMES 

You can save enormous amounts of money 
while choosing from a complete line of trans¬ 
ceivers, receivers, transmitters etc. 

WE HAVE EVERYTHING IN HAM GEAR 

SAVE MONEY ORDER BY MAIL 

CB Radio Co., Inc. 89 Aspen Rd. 

Swampscott Mass. 01901 617-598-9700 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 
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Dear Wayne, 

You might be interested in some portable oper¬ 
ating I intend to do during the first two weeks of 
August on a trip through Central America, HK,YV, 
Trinidad, the Leeward and Windward Islands, KP4. 
South Caicos and the Bahamas. I will probably 
concentrate on 75M to give more of the fellows 
new countries on that band. I always enjoy 73 and 
like your style very much. Keep up the good work. 

Charles Crow WB4MKU 
1211 27th Place South 
Birmingham, AL 35205 

Dear Wayne, 

For some time you have been sounding off on 
the importance of getting new hams and I agree 
that the situation is serious. Our local club, the 
Twin City Hams, in cooperation with the local col¬ 
lege, has just completed offering a course leading 
to a Novice license (no college credit). I must say 
that we were amazed at the number of people who 
were interested in becoming hams. We had over 
100 people attend and expect over 30 new Novices 
in the near future. 

Record my vote for the new system of indicat¬ 
ing propagation conditions. 

William Gulledge K5UAR 
700A Plum Street 
Monroe, LA 71201 

Dear Editor, 

Your May issue was so good I can’t express it in 
words. There w ere 40 (count them 40) great artic¬ 
les. I especially liked “In The Beginning. It ought 
to win the Pulitzer Prize for comedy! If you have 
more articles like that I might become a Life Sub¬ 
scriber. Say, if you need a photo to fill some space 
you might use the enclosed. I expect to have an 
article on working DX ready for you soon. 

Donald Rubin WA3JRA 


Dear Wayne, 

Yeah, I’m mad, but not at 73. I think that the 
ARRL is going to wipe out ham radio for all but 
the ham who works in electronics or the hobbyist 
who is willing to spend all of his time studying. 

To build up their advertising the QST boys have 
plugged for licensing everyone. Now they w’ant to 


REGUL. "PWR SPLV POFt COMMAND, LM, ETC. 

PP-106/U: Metered Knob-adjustable 90-270 v up 
to 80 ma dc. also select an AC of 6.3 v 5A, or 12.6 
v 2'/a A or 28 v 2V4 A With mating output plug & 

all tech data Shpg wt 50#.. 19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM (*) Freq. Meter: 125 20 mhz. .01%, CW or 
AM. with serial matched calib. book, tech, data, 

mating plug. Checked & grtd. 57.50 

TS-323 Freq. Meter: Similar to above but 20-480 

mhz. 001%. With data. 169.50 

TS-175 Freq. Meter: 85-1000 mhz.75.00 

A.R.C. R11A: Modern Q-5'er 190 550 khz... 12.95 
A.R.C. R22: 540 1600 khz w/tuning graph. ..17.95 
A.R.C. R13B: 108 132 mhz w/tuning graph. .27.50 

HI-SENSITIVITY UHF RECEIVER 
375 1000 mhz. Stoddart RFI Meter NM-50A 
with pwr. sply, cords, dipole holder, 3 pair di¬ 
poles. Input 50 ohms. IF 60 mhz. Band¬ 
width I mhz at 370 and 1.8 at I ghz RF. Image 
& spurious-response reject, better than 40 db. 
Sensit. as a 2-terminal tuned voltmeter is 10 uv; 
will be less with I-pair dipole, but you can make 
an array to bring it up. If the voltage-attenua¬ 
tion calib. charts didn't get lost it would be 
worth $1,250 in surplus, $2,852 from the 

factory . so we will sell it as a simple re- 

ceiver in grtd-excel. condition for only ... $275 

ULTRA-WIDE BAND RECEIVER. 

AN/ALR-5: Late postwar AM/FM Countermeasures 

rcvr. Has S-Meter. variable IF Atten. & passband (0.2 or 
2 mjiz from 30 mhz center); AF. Video & Pan. outputs. 
New, modified for 120 v 60 hz, includes new (Method II 
pack) 4-band plug-in converter .038-1 ghz. 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched Sensit at -6 db setting 614 uv thru 132 mhz, ,13 
thru 780 mhz & 45V4at I ghz. BRAND NEW, with book 
& mating pwr-mput plug, only. 275.00 

VERSATILE PLATE & FILAM. TRANSFORMER 
Depot Spares for SP-600-JX: Pri. 95/105/117/130/ 
190/210/234/260 v 50/60 hz Sec 1: 305 0 305 
v. 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec 4 7V, v, 3/4 A. Sec 5: 7% v. 1% A. Legend 

♦or pins is plainly marked Herm. sealed.2.95 

FOUND! A NEAT & COMPACT SCOPE XFRMRI 

Freed 12691; DAS Loran Spares, supplied 5" CR, 
plates & htrs. Pri. 105-130v 50/60 hz. Sec's, insul. 
5 kv 1490 & 1100 v. 5 ma, 390 0 390 v 100 ma, 
electrostatically shielded 6.3 v. 0.8 A; two 2'A v, 2 
A Sec s insul IV, kv two 6.3 v, 6 A. 5 v, 3 A, 2'/, 
v, 5 A Case 5%x5x7%. With diagram Shipped 
nlv by collect REA Express..-. .2.95 


FAIRCHILD SOLID-STATE SCOPES all w/dual- 
trace plug ins 25 & 50 mhz, w/delayed time-base 
plug ins, w/books, overhauled & grtd. As low 

as .825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220 GC. Beverly Hills. Calif. 90213 
Phones Area 213 Off ice-2 7 2 5707 
Messages- 275 5342 

ALL BAND TRAP ANTENNA! 


CUSTOM TRANSFORMER DESIGN & MANUFACTURE 

Write tod a 5' for a free quotation on any transformer, choke, 
or saturable '-reactor. Each unit will he designed and manu¬ 
factured to your exact specifications. Standard E-I and tape 
wound “C" cores are available. Quantities from single units 
to production runs may ho accommodated. 

PETER W. 0AHL CO. 

5325 Annette Ave., El Paso. Texas 79924 
Tele: 915-751-4856 
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void the investments in equipment of people like 
me. They want to cut off a lot of the use of the 
equipment they talked us into buying. Having been 
a ham since 1923 I have seen a lot of this hokus- 
pokus from the ARRL. 

When is someone going to come out with an or¬ 
ganization to replace the ARRL, which surely is 
now dead on the vine? I’ll bet that the boys at 
headquarters haven’t really been on the air twice 
in the last five years. 

L.L.Bunning K6LOX 

635 West 16th Street 

Uplands. CA 91786 

Ed note: Though the ARRL has seemed to many 
of us to have acted unwisely in the matter of incen¬ 
tive licensing and the net result has been, as you 
pointed out, a loss of investment for those ama¬ 
teurs who have as a result dropped out, I see no 
sign that the leaders of ARRL either planned things 
this way or even had a notion that their actions 
might bring this result. Incentive licensing was 
brought about, if I am to believe many consistent 
reports from deep inside HQ, by the intention of 
the League Mahager to use controversy as a means 
for calling attention to the League and thus getting 
more amateurs to become members. The plan back 
fired, of course, and the result has been a precipi¬ 
tous drop in membership. Once committed to sup¬ 
porting incentive licensing the League had to make 
it stick or else lose face. They made it stick. 

You ask when someone is going to come out 
with an organization to replace ARRL? I tried 
rather hard to come out with an organization that 
would just try and do the things that ARRL re¬ 
fuses to do...support amateurs in legal difficulties, 
like poor WAGJO and his million dollar TVI suit, 
who has yet to receive one nickle in help from the 
ARRL...and to support a lobby for amateur radio 
in Congress so amateur radio would not be the only 
major user of frequencies completely without any 
lobby whatsoever. The result? A mere handfull 
of amateurs joined the Institute of Amateur Radio 
and there was not enough money to pay for even a 
part time secretary. Far more money was spent 
killing off the IoAR than was ever sent in as dues. 
The Washington Amateur Radio Newsletter (warn, 
get it?), whose only observable function was to 
smear the Institute and everyone attached to it, 
was widely distributed to thousands of amateur 
radio clubs and every member of the Institute. The 
newsletter stopped when IoAR ceased to function. 

A new club cannot grow without the support of 
a major magazine. And a magazine trying to sup¬ 
port a new club finds that there is a tight group of 
the top manufacturers fighting with QST every inch 
of the way. This is nothing to be surprised at, if 
you stop and think about it. If you were running 
the ARRL/QST complex what would you do if 
you saw a competitor forming? You would do 
everything in your power to cut them off. You 
would ask advertisers not to support the magazine 
with their ads. You would pass word down through 
directors to club members that the new outfit is 
bad...maybe even crooked...is not needed...may 
even hurt ham radio seriously...etc. This would be 
preached at thousands of radio club meetings, al¬ 
ong with snickers at anyone foolish enough to sug¬ 
gest that the new club might be of any value at all. 
Anyone remember anything like that happening? 

It will be a while yet before anyone will be 
starting a new club. 

(continued on page 146) 



T R A N S K E Yitm) 


$34.95 

Postpaid 


Electronic Keyer and Monitor 

♦ Transistorized, relay output. 

♦ Key built-in; wired, ready to operate. 

♦ Continuously variable speeds 5-50 WPM, 

♦ Penlight cells or 6V external source. 

♦ Key contacts adjustable. 

♦ Push switch on back, automatic or semi-automatic operation. 

♦ Dot-space ratio adjustable. 

♦ Variable tone control on monitor. 

♦ Keyer 3 Vi x 554 x 1%. Weight 2 lbs. 

♦ Unconditional one ye. .antee. 

Calif, dealers: Scott Radio, Long Beach; 

Wireless Shop Inc., Vallejo, Calif. 

DEALERS WANTED 

W6PHA - GLOBAL IMPORT CO. 

BOX 246, EL TORO, CALIF. 92630 


HDK 


WHAT'S DIFFEREMT 
ABOUT THE NEW 

TAMBIMATIC "squeeze" keying. DIGITAL KEYER ? 

Combination of discrete compo¬ 
nents and IC's provide equiva¬ 
lent of 54 transistors, 66 res¬ 
istors and 5 diodes. 



* i 


Wide range speed control with 
perfect dot to dash ratio. 

High quality reed relay for 
fool-proof operation. 

Connect to your paddle and 
3 to 4 V. D. C. supply andyouVe 
’'all go. " Excellent for port¬ 
able/ mobile operation. 

Only $27. 95 ppd. in U. S. Calif, residents add sales tax. 


A. T. HUNTER 

6201 JUMILLA AVE. 
WOODLAND HILLS 
CALIFORNIA 91364 


PRICE WAR!! 

WE BEAT ALL AND ANY OFFERS if 
you have the equipment we want! Urgent¬ 
ly need any type of lab grade test equip¬ 
ment, and military electronics such as Gen. 
Rad., H-P, Tektronix, ARC, GRC, TED, 
PRC, VRC, ARN, URR, APN, etc. Tell 
us what you have and what you want in 
first letter! WE PAY FREIGHT! 

COLUMBIA ELECTRONICS 

Dept. 7 4365 W. Pico Blvd.,Los Angeles,Cal.90019 


NO "FREE" CATALOG! 

Our new policy i. to semi "FLVKKS" only on a free has 


follow up mailing unless you order 


and there may ho 
from the flyer 

We have a large catalog of electronic parts & equipment 
sever 1 on page*? that will ho supplied to those ordering 
over $10.00 from the flyer. Catalog deposit Is #1.00 tmtise 
certificate issued* 

BIGELOW ELECTRONICS 

Dept. 73. P.0. Box 71. BLUFFT0N. OHIO 45817 


WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Elizabethport Industrial Park 
Elizabeth, New Jersey 07206 
1201) 351 4200 
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UNIVERSAL LOGIC 
CIRCUIT CARDS 


• ,J "7 -ii in ’iiT’ii — 




Instant logiclll for 10 pin TO—5 or 14 
lead dual in-line INTEGRATED CIRCUITS 


These boards are the most useful items we have 
ever offered for breadboarding with low cost in¬ 
tegrated circuits. The cards are made from 1/16" 
G—10 Glass Epoxy, with pads for 14 lead dual 
in line mounting pads on one side and 10 lead 
TO—5 pads on the other. 8 lead TO—5 cans 
will mount in the 10 lead TO—5 pads also. Dis¬ 
crete Transistors and components can be moun¬ 
ted in the locations between the I.C.'s, power 
supply leads are already routed around the board. 
Our competitors charge $9.50 each for circuit 
card and mating connector. 

We give you a surplus, unused p.c. board with 
components on it (that you can keep for your 
junk box), a connector and its mate, and our 
great circuit card. You drill out the desired hole 
pattern, unsolder the connector from the sur¬ 
plus card and install it on the new card, wire 
in the I.C.'s and compute. A few minutes of 
your time, and you save over 80% of the cost 
of comparable p.c. cards. Get enough for your 
breadboarding needs now because these are 
going to go fast. 

2 Cards & matg^conn'tors 2 ICCC $ 2.50 ppd. 
10 Cards & matg.conn’tors 10 ICCC $10.00 ppd. 
1 00 Cards & matg.conn'tots 100 ICCC $88.00 ppd . 

MAGNETIC MEMORY DRUM 

This memory drum originally cost the govern¬ 
ment over $6,400.00, and is a truly fantastic 
piece of equipment. It was made by Hughes 
Aircraft Co. as part of an aircraft computer. 
The unit is completely sealed and therefore 
the drum surface is in excellent condition. 
It has 146 heads mounted in 11 columns, 12 are 
phase adjustable timing heads, the drive motor 
requires 115 VAC 400 cycle (Hz) 150 VA, and 
has a speed of 800 RPM. SH. WT. 50 #. 
MMD-59. $100.00 



Enterprises 

PO. BOX 44, HATHORNE MASS. 

01937 




★ Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

* Deadline tor ads is the 1st of the month two months 
prior to publication. For example: January 1st is tha 
deadline for the March issue which will be mailed 
on the 10th of February. 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

it For $1 extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
Emptor . . . 


NEED A VARIABLE CAPACITOR for that home¬ 
brew project? We may have what you need at more 
than 50% below regular amateur net. Send for free 
flyer. A.R.C. Sales, 181 E. Wilson Bridge Rd., 
Worthington, Ohio 43085. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1—or 10 holders $3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
T ennessee 37066. 

SPECIAL CLOSE-OUT SALE. Rectifiers, Transis¬ 
tors, and many other Electronic Parts. Lowest pri¬ 
ces. Send 154 for Catalog. Electronic Components 
Company, P.O.Box 2902 S., Baton Rouge, La. 


FOURTH ANNUAL Mini-Hamfest, sponsored by 
the Rockford Amateur Radio Assn., August 17, 
1969, at the Boone County Fairgrounds in Belvid- 
ere, Illinois. Lunch and refreshments. 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 mhy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


"TOWER HEADQUARTERS!" 11 Brandsl Heights 
aluminum 35% offl Strato Crank-ups-low costl 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-204 postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 


SB-34 TRANSCEIVER and SB-2 mike $245. RCA 
Fleetone 12 volt, 60 watt FM mobile on 52.525 
mhz, $110. Alan Rutz, RR2, LaPorte, IN 46350. 
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POLICE/FIRE Dispatcher Directories. Call signs, 
frequencies; most areas available. Exclusive official 
listings. Stamp brings catalog. Communications, 
Box 56-ST, Commack, NY 11725. 

ELECTRONIC TEST and Communications Equip¬ 
ment — Bargains galore. Send 25 cents for catalog. 
Palen Electronics, Box 1536, San Mateo,CA 94401. 

GO MOBILE 115V power inverter. Low cost boat, 
auto, camping. In reverse becomes a battery charg¬ 
er. Plans $1.50. Ken Electric, 922 S. Toledo, Tulsa, 
Oklahoma 74112. 

WRL'S USED GEAR has trial-terms-guarantee! 
KWM-1 - $249.95; HW-12 - $89.95; Swan 250 - 
$249.95; Galaxy 5mk2 - $279.95; Galaxy 300 - 
$139.95;SBE34 -$299.95; R4A - $319.95; Invad¬ 
er 200 - $249.95; HQ180AC - $349.95; CE100V - 
$259.95; AF68 - $49.95. Many more. Free "blue- 
book' list. WRL, Box 919, Council Bluffs IA 51501 

POWER SUPPLIES $3.98. Nixies $5. Counter $2. 
$1 packages: capacitors, thermistors, zeners. Pop¬ 
ular miniature sizes. Catalog. Murphy, 204 Roslyn 
Ave., Carle Place, NY 11514. 

THE ANNUAL HAMFEST for the Washington DC 
metropolitan area, sponsored by the Foundation 
For Amateur Radio, will be held at the Gaithers¬ 
burg Fairgrounds in nearby Gaithersburg, Maryland 
on Sunday September 21st, from 1000 until 1700. 

THE FRRL SWAP N SHOP Hamfest will be held 
August 24 at Phillips Park, Aurora, Illinois. Free 
coffee and doughnuts from 9-10 AM. Fun for the 
whole family. Homing freq. 145.35 and 3.940 me. 
For additional info contact Roger Louks, P.O. Box 
93, Piano, IL 60545. 

DANVILLE HAMFEST - August 31, Kickapoo 
Park, near Danville, Illinois. Advanced Registrat¬ 
ion $1. Tickets and information available from 
K9CDD, 508 W. Woodlawn, Danville, IL 61832. 


THE SHAWNEE Amateur Radio Association will 
hold a hamfest Sunday, August 3rd at Herrin City 
Park in Herrin, Illinois. Trading, prizes. Tickets— 
Bill Johnson, 502 Kennicott, Carbondale, IL 62901 


TELEPHONE DIALERS (2) Prestodial. Stores 36 
telephone numbers and automatically dials any one 
at push of a button. New @$119. Richard Jacobs 
WA0AIY, 4941 Tracy, K.C., MO 64110. 

WARA 12th annual Hamfest, Sunday August 24th, 
Newton Falls Community Center, Newton Falls, 
Ohio. Take Ohio Turnpike to exit 14 and ask for 
map to Hamfest. Prizes, XYL activities, Swap and 
Shop. For further information write W8VTD, Box 
809, Warren, Ohio 44481. 

WANTED — a used Instructograph with tapes. 
K8UZG H Crawford, 302 Going, Pontiac Ml 48058 

THE EAST COAST VHF SOCIETY 11th annual 
free outdoor picnic-hamfest will be held Sunday, 
August 10, at Saddle Brook Park (NJ) starting at 
10 AM. Write Box 1263, Paterson, NJ. 


MAYDAY 

EMERGENCY MAYDAY 

HELP! 

DOCTOR S ORDERS 
MUST QUIT BUSINESS 

JUNK for sale, a large assortment of 
test sets, power supplies, amplifiers, med¬ 
ical electronics, originally bought for strip¬ 
ping purposes, but didn’t get to do. 
CASH and CARRY, only. 

Sorry, NO Mail Orders accepted. 

100 per pound, plus 100 each tube, and 
500 each meter. 

SPECIAL DISCOUNTS 

All items advertised since January 1968 
in HAM RADIO and 73, and listed in my 
"GOODIE SHEET” for May 1968 and 
Feburary 1969, except the above "JUNK”, 
co-ax connectors, co-ax cable, and the 
few items previously reduced, from my 
already low prices; 

FOR SALES OF 

$10.00 and up a discount of 5% 
$50.00 and up a discount of 71/ 2 % 
$100.00 and up a discount of 10% 

It may pay for a group to get together, 
or a club to pool their orders, shipment 
to one address only, no split shipments, 
to take advantage of the higher discount. 
Discounts only apply on mail orders, or 
sales at the store. 

Sale ends on August 16. PLEASE in¬ 
clude sufficient to cover postage, or 
other shipping charges. For heavier ship¬ 
ments, please specify routing — REA, 
motor freight, or bus express. 

Sorry, NO more Hamfests. 


STORE HOURS 

Monday thru Friday, 9:30 a.m.-4:30 p.m. 
Saturday, 9:30 a.m.-2:30 p.m. 

B C Electronics 

Telephone 312 CAIumet 5-2235 
2333 S. Michigan Ave. Chicago, Illinois 60616 
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3 INPUT DUAL AND GATE 

Brand new factory marked and packaged 
PHILCO-FORD IC’s, Flat pack, long leads, each 
nested in its own plastic protective snap-lid 
shipping pack. 3 input dual AND gate. We 
furnish circuit diagram and lead connections. 
A real bargain for factory first-line material. 

#69-100 3 for $1.00; 12 for $3.00 



Mixture untested IC's, flat pack, dual inline, 
TO-5. Most factory marked. Package of 12 
units W/10 pages RTL and DTL specs. $2.00 


Customer pays all shipping 

New catalog #69 now ready 
Send 250 handling & postage charge. 


VARACTOR SIMILAR TO MA4060A 

Good for 40 watts at 432 MC, ea. tested in cir¬ 
cuit, w/diagram for 432 MC tripler. $5.00 ea. 



GEIGER COUNTER, MLTRY SURPLUS 

like new with book, untested 

SURPLUS SPECIAL $10.00 


IBM WIRED MEMORY FRAMES. 

Removed from high priced computors. Exlnt 
condition. 


4,000 Wired Core Plane $ 9.00 

4,096 Wired Core Plane $12.50 

8,000 Wired Core Plane $13.50 

8,192 Wired Core Plane $15.00 

16,384 Wired Core Plane $19.00 


JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 


FOR SALE: Heathkit-sized home brewed linear. 
Four 811's in G-G. Commercial grey Pref. Cabinet. 
Excellent construction. Schematic. 1 KW CCS. 
Extra tubes. $125. Drake 28 with 2BQ speaker/Q- 
multiplier console. Good condition. $150. Twelve 
4168/6280 (gold construction) tubes for very low 
noise UHF preams. One socket. Make offer. Gary 
Boucher, 246 Maple Avenue, DuBois, PA 15801. 

TRADE or SELL Knight Kit V-107 VFO. Still in 
box. Use with TR-106 or 108. Want CB rig.. 
R. Hazel, Box 183, Stony Ridge, OH 43463. 

SELL: HEATH RX-1 Mohawk, TX-1 Apache, SB- 
10 SSB adptr, spkr, relay, mike—complete station 
$225. PC62b 6&2 mtr xcvr, 12 & 110 pwr, vfo, 
$115. MC300 + 6&2 mtr xvrtrs, calib.,FB $170. 
2 el 40 mtr beam + tribander + 30 ft self-standing 
twr $100. 4 el 6 mtr beam + rotator + 30 ft mast, 
$40. Carl WB6RXC, 213-283-5296. 

W-l-M-U HAMFEST August 1-2-3, Mack’s Inn, Id¬ 
aho, 23 miles south of West Yellowstone, Montana, 
Calling all Wyoming, Idaho, Montana & Utah hams! 

THE IOWA 75 METER phone picnic will be held 
in Anson Park at Marshalltown, Iowa, August 17th. 
All activities will begin around noon. 

KNIGHT TR-108, factory aligned, mint, 2 crystals, 
$110 or ? Also SX-101 and Viking 500. Make 
offer. Jim McClure WA9BYR, 627 Dundee Ave., 
Barrington, IL 60010. 

SX-111 HALLICRAFTERS receiver, used less than 
100 hours, brand new condition, $135. Richard 
Kempfbeck, 203 Dix Hills rd, Huntington Station, 
NY 11746. 

SWAN 500C, power supply, 508 VFO, VOX; Swan 
250C, power supply, VOX, Manuals. Very new. 
Still under warranty. 25% off list. Will ship. Box 
189. Advertiser:you sent no address. Please advise. 

TECHNICAL WRITERS and editors needed. Free¬ 
lance, various electronic topics. Send resume. Elec¬ 
tronic Writers and Editors, Inc. P.O.Box 504, New 
Hyde Park, NY 11040. 

JOB WANTED. Some engineering education. Mar¬ 
keting degree. Successful selling experience. Var¬ 
ious abilities. Advanced, second phone licenses. 39. 
divorced, can relocate. Box 289, c/o 73, Peterboro, 
NH, 03458. 

WANTED: Jan and Feb 1961 73 Magazine. I can 
swap with other copies or your price paid. Eskil 
Persson SM5CJP, Frotunagrand 1, 19400 Upplands 
Vasby, Sweden. 

DALLAS AREA Ham-Swapfest—Texas Instrument 
Activity Center, Sunday, September 14, 1969, 9-5. 
Prizes: Swan 350C, TH-6, plus many more—Pre¬ 
registration prize - register now - $2/person - John 
Zagrodnick, 3823 Antique Drive, Dallas TX 75234. 


73 Assistant Editor Position Open 

Here is an opportunity to earn a modest living 
while working at your hobby. You'll be living in 
fabulously beautiful New Hampshire, well away 
from the rat race, and learning about publishing 
and printing. Please include details of your ama¬ 
teur radio background with your resume. 
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KST MORE! 

MORE! 

* 

WILL BUY 
FOR CASH 

ALL TYPES 

• ELECTRON TUBES 

• SEMICONDUCTORS 

• Military Electronic 

Equipment 

• Test Equipment 

PRESTEL FIELD STRENGTH .METER 

(Model 6T4G) 

^ a Frequency Range: 40 to 230 

4 and 470 to 860 Megahertz. 

* _Calibrated outword from 10 

Ili>—*° 50,000 Microvolts. Nothinq 
makes it easier to properly and 

1*—\ speedily find the correct place 
■«- y 1 t 0 install TV, FM and Com- 

..munication Antennas. You can 

measure and hear the signals 
with this 4 I /2 volt battery economically powered 
unit. There is nothing else like itl 

Only $120.00 

F.O.B. New York 

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE 

Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 


(continued from page 141) 

Dear Wayne, 

This is the last straw-my mailbox couldn’t take 
it! I am indebted to someone for sending me down 
a stash of some 30 copies of 73 Magazine. Unfor¬ 
tunately they chose to arrive on Home Field Day 
when I had a shack full of hams, so I had to wait 
until those magazine-happy hams went home. 1 
have since read them from cover-to-cover and all 
full of interesting news and circuits. 1 want to 
thank you folks for sending them down to me. 

Our interest in Project Oscar is taking a severe 
knockback, with no reliable information available 
to us. I have been running our ZL-Oscar Net every 
Monday evening for 104 weeks now, and it sure 
takes some doing to hold a net together for that 
long without any information to pass out. The boys 
in VK quit answering mail about ten months back, 
and it was like finding gold in the streets to extract 
some information on what was going on. From all 
accounts things are at a real low ebb with Oscar. I 
have just received a letter from VK2APQ which in¬ 
dicates that yet another group is getting into the 
act and that Australis-A may yet be tossed aloft. 
Our shattered confidence makes us ultra-cautious 
about project “Moonray.” 

My 432 mhz converter is rough-looking, and 
evolved from that circuit you published. I had to 
use tubes in the oscillator chain. I have a home¬ 
made coaxial tank amplifier which I used on Oscars 
3 and 4. I had several reception reports from VK 
and ZL, but no two-way contacts. Those were 
great times and our group had a Fine time chasing 
Oscars. 

Bruce Rowlings ZL1WB 

New Zealand 
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A Unique RF Plate Choke 

Bill Deane, W6RET 
8831 Sovereign Rd. 

San Diego, California 92123 



A unique rf choke. 

At times it is difficult to obtain the exact 
rf plate choke that one may desire for a new 
final amplifer. In looking for a material to 
make a 2 ampere 5000 volt dc rf plate choke 
for non-ham use, I came across a material 
made by DuPont called Delrin. Delrin has 
high strength but can easily be cut and 
drilled. It has excellent electrical properties 
as an insulator with a high heat distortion 
temperature. These features make it an 
excellent form for rf plate chokes and other 
coils. Delrin is available in rods of 1/4 inch 
to 1 1/2 inch diameter and can be purchased 
in 12 inch lengths. The 3/4 inch diameter 
was selected for the choke and is available 
from Allied radio for $1.42 per foot (Allied 
part 60D9565CF). 

The choke shown in the photograph is 5 
1 /4 inches long. The terminals of the coil are 
No. 8 brass cotter keys 5/8 inch long. The 
form is prepared by drilling the two terminal 
holes on a 4-inch spacing 5/8 inch deep, 
using a drill slightly smaller than the cotter 
key size. A 11/32 or 3/8 inch hole is drilled 
down the center of the rod to a depth of 3 
3/4 inches. A 1/2 inch deep hole is drilled in 
the opposite end of the rod with a 29 drill. 
This hole is tapped for a 8/32 mounting 
screw. A 3-inch piece of .33 inch diameter 
ferrite rod (Lafayette 32C6102) is inserted 
into the hole and held in place with a few 
drops of epoxy. Next force the cotter keys 


into the form holes using a vise or by 
tapping lightly with a hammer. Sixty turns 
of No. 20 formvar wire is space wound (15 
turns per inch) on the form with the coil 
ends soldered to the cotter key terminals. 
The space winding can be accomplished by a 
dual winding of No. 20 wire and then 
removing one winding. A light coating of 
coil dope will hold the turns in place. 

The completed choke has an inductance 
of 90 uh, loafs along at 2 amps, has a Q of 
225 at 3.6 mhz and has a series resonance 
well above the ham bands at 43 mhz. 



Fig. 1. Diagram of completed 2 amp 5000 
volt rf choke using DuPont “Delrin." 


If you do not wish to build a choke with 
the ferrite rod and will be limiting your plate 
requirements to 800 ma at 2500 vdc, a choke 
can be wound on a 3/4 X 4 3/4 inch rod 
with No. 24 formvar wire closewound to 
occupy 3 1/2 inches. This choke has an 
inductance of 90 mh, a Q of 160 and a series 
resonance of 25 mhz. My thanks to Don 
Bidwell for his photograph of the choke. 

.. . W6RET 


SEPTEMBER 1969 


147 



Modification * D 

1 Store College, PA 16801 

of the ac Input 
on the SB-200 


The Heath SB-200 is a real gem, giving 
top performance per dollar in a linear 
amplifier. There are few ways it could be 
improved, but one feature which falls into 
the “needs improvement” category is the ac 
input arrangement. 

In the original amplifier, terminal strip 
“S” has the wires from the power trans¬ 
former’s two primary windings connected to 
it. To change between 120 Volt ac and 240 
Volt ac operation, it is necessary to change 
jumpers on this strip. This in itself isn’t bad, 
but the ac line plug arrangement is not too 
good. 

Heath outlines the use of a single plug for 
both 120 Volt ac and 240 Volt ac operation. 
This is the standard three-contact 120 Volt 
ac safety plug (two wires plus ground). This 
could lead to the sad situation of having a 
240 Volt ac outlet in your shack which 
looks like a normal 120 Volt ac outlet, and 
plugging in a piece of 120 Volt ac equipment 
with pretty bad results. 

To avoid this problem at K3KMO, I 
installed a 240 Volt ac circuit with a normal 
240 Volt ac receptacle, and changed the line 
plug on the SB-200 to match the outlet. But 
then came the time I wanted to take the 
SB-200 to a friend’s shack where only 120 
Volt ac was available, and I was faced with 
the prospect of having to change line plugs, 
re-wire the jumpers on terminal strip “s” to 
make the change, and then do the same 
thing again when I brought the SB-200 
home. 

Rather than do this and be faced with the 
prospect of doing it other times, I decided to 
change the SB-200 to come up with an 
arrangement for simpler change-over. I 
placed an Amphenol 86PM8 male octal plug 


on the rear deck of the chassis, where the 
line cord had previously exited. Fortunately, 
there is just enough room on the chassis lip 
to accommodate this connector. I then 
wired the four leads from terminal strip “S” 
plus a ground wire to this plug as shown in 
Fig. 1. 


TERMINAL 

STRIP’S* 



Fig. 1. Wiring changes in the SB-200, from 
terminal strip "S" to the new power con¬ 
nector (Amphenol 86PM8). 


Then two line cords were prepared for 
the linear, one for 120 Volt ac operation, 
and the other for 240 Volt ac. The 120 Volt 
ac cord is the original SB-200 power cord 
with the plug supplied by the manufacturer. 
The other end of the cable is terminated in 
an Amphenol 78PF8 female octal cable 
connector, wired as shown in Fig. 2a. A 
second power cable was prepared using the 
240 Volt ac plug on one end, and another 
octal connector on the other end, this time 




Fig. 2. Connections for the two line cables 
to mate with the new power connector. 
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FM FM RIVI 

sales to licensed Amateurs only 



MOTOROLA 
60 WATT 
FOUR 
CHANNEL 
150MC 
MOBILES 


Motorola X53-GJV, 6/12 volts- 150mhz-60 
Watts. These units are exceptionally clean and 
in mint condition. They are complete with four 
freq. control head, cables, microphone, speaker. 
Less ovens & ant. Transmitter is narrow band, 
receiver is wide band. Special, only $175.00 ea. 

Motorola 150mc handi-talkies model H23-1. 
These are like brand new and complete, less 
batterys and ant. only $49.95 ea. 



MOTOROLA 

Handi-Talkie 

150mc, 5w, 2 freq. 
complete with 
nicads 
and antenna 
Model 

P33-AM-1131AM 
excellent cond. 

$98.00 ea. 


All equipment is guaranteed to be exactly as 
advertised. We have a very large stock of 
equipment, however, no catalogs or list are 
available. Tell us what you are looking for, 
we may have it. WE WILLNOT BE 


may 

WE WILL 


NOT BE UNDERSOLD. 


Motorola transistorized paging receiver, 150mc- 25% deposit required on all c.o.d. orders. 
H03anc-excellent cond., less battery. $34.95ea. Prices subject to change without notice. 

iVETTSOME ELECTRONICS 


19675 ALLEN ROAD 


wired as shown in Tig. 2b. Notice that with 
both power cables, the ac input is connected 
to the proper transformer leads, and the 
appropriate jumper connections are also 
made in the octal connector. 

Therefore, the change from one input 
voltage to the other requires only that the 
appropriate ac input cable be connected. 
Caution: Be sure all jumpers are removed 


hours, by appointment only 
PHONE: 313-282-6464 


TRENTON, MICHIGAN 48183 


NEED CRYSTALS? 




I tll hr. 

DELIVERY 


SPECIALS 


from terminal strip “S” when this modifica¬ 
tion is made. 

If you are building an SB-200 from the 
kit, this change can be incorporated as the 
amplifier is being built, eliminating terminal 
strip “S” completely. The transformer pri¬ 
mary leads and capacitors Cl and C2 can be 
wired directly to the octal plug. Be careful 
not to cut the transformer primary leads off 
too short by following the instructions for 
normal wiring. Just wait and cut them to 
length when you’re ready to connect them. 

This same approach can be used with any 
piece of equipment which has provisions for 
either 120 Volt ac or 240 Volt ac line input. 
And other types of connectors can be used 
according to your personal preference. 

. . . K3KMO 


Color TV crystal (3578, 545KH Z ) wire leads S1.60 4 for $5.00 

lOOKHz frequency standard crystal (HC13/U) 4.50 

lOOOKHz frequency standard (HC6/U) 3.50 

Any CB crystal transmit or receive 2.25 

Any amateur band crystal (except 80 meters) 1.50 4forS5.00 

Any marine frequency (HC6/U) 2.85 

80 meter cyrstals in FT243 holders 2.50 


We have in stock over six million crystals 
which include types CR1A/AR, FT243, 
FT241, MC7, FT249, HC6/U, HC13/U, 
etc. Send 10^ for our 1970 catalog with 
oscillator circuits, listing thousands of fre¬ 
quencies in stock for immediate delivery. 
(Add 10^ per crystal to above prices for 
shipment 1st class mail: 15^ each for air 
mail.) 



ORDER DIRECT 

with check or money order to 

Special Quantity Prices 
to Jobbers and Dealers 


2400B Crystal Dr.. Ft. Myari, Fla. 33901 
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LETTERS 


Dear Wayne, 

There were several omissions in the schematics 
of the “Six Meter KW Linear” in the July issue. 
The most important are as follows: 

Page 21. 1. Coil data not given-should be 

3 or 4 turns of 1/8” copper tubing, 1” diameter, 
spaced to resonate with the chosen capacitor. 

2. There should be a connector in series with 
one lead of Kl-this goes to the N. O. contacts of 
the exciter PTT relay. 

3. R2 is 100K, VSwatt. 

4. Cathode pins 2 and 4 should be grounded 
in addition to pins 6 and 8. 

Page 23. 1. Note 4 should read transient rather 
than equalizing. 

Many thanks for the new tower and antennas, 
the cassette tape recorder, the trip through the 
Heath factory, and the other things 73 has bought 
for me in the year 1 have been sending in fillers. 
They are very much appreciated. 1 hope I will be 
able to supply similar material for “73 Junior.” 

Would 73 be interested in a short article on the 
subject of how semiconductor grade silicon is pro¬ 
duced? 

Bill Turner 
Five Chestnut Court 
Saint Peters, Missouri 63376 

No . . .ed. 

Dear Sir: 

We thought it may be of interest that there is a 
new net on the air for emergencies and DX con¬ 
tacts. The world DX Round Table operating on 
14270 KC Wednesday and Saturday from 0500- 
0800 GMT. 

All QSL’s for net contacts may be forwarded 
to (WA5U1IR) net QSL manager. 

Scott Freile 
1510 Lynnview 
Houston, Texas 77055 

Dear OM Wayne, 

I was given “DX-Handbook” first-edition from 
my good friend WA9NKG, “Paul” & find it a very 
nice book, especially 1 enjoyed the article about 
80 meters DX. Here in JA, there are not so many 
DX’s on 80 meters, only JA6AK is active. Hi. 
By the way I found some misunderstanding on 
page 90, “Call Areas.” Please correct as follows: 


JAPAN 

Wrong 


Right 

JAl 

Kanto, Shinetsu 

JAl 

Kanto 

JA2 

Tokai, Hokuriku 

JA2 

Tokai 

JA9 

Fukui, Toyama. 
Kanazawa, Ishikawa JA9 

Hokuriku 

JA0 

Nagano, Suwa, 
Niigata 

JA0 

Shinetsu 


JA9 includes three prefectures; Fukui, Toyama, 
& Ishikawa, and Kanazawa is capital city of Ish- 
ikawa, like Phoenix in Ariz! JA0 has two prefect¬ 
ures; Nagano & Niigata, and Suwa is the name of 
one city in Nagano! 

About 7 or 9 years ago in JA, there were only 


8 areas from JA1 to JA8, and then JAl & JA2 were 
divided into two till then JAl had Kanto & Shinet- 
su, JA2 had Tokai & Hokuriku, but since then 
Shinetsu changed to JA0 & Hokuriku got JA9 
calls, so you might use the old date! Hi! Any¬ 
way now you are all right! 

Another info here, you wrote “for DX Watch 
for gigantic do-it-yourself coloring map,” on 22 
page. We can buy do-it-yourself map for DX from 
our JARL. About 55x80 cm ¥ 200 (about 60$ 
with great circle map. This map is very nice for 
DX hound! You may get the map if you send 
about $1 to JARL, P. O. Box 377, Tokyo. 

Oh, one more info, JAl area got too many 
hams and they needed another call so they used 
JH1. It was two or three years ago. And now 
JH1 also going away the newest call right now 
(29 June ’69) is JH1VZZ and JH1Y . . . JH1Z 
... is used for club stations so the rest is JH1WAA 
to JH1XZZ, when all of these calls used, they use 
JR1. First JR1 will go on the air in ’69! 

Narumi Kawai, JA9APS 
1-10 Suwanokawara 
Toyama-City 183, Japan 


Dear Wayne, 

I read with interest the article on facsimile and 
the radio amateur by Ralph Steinburg K6GKX in 
June, 1969. (I also had an article starting on page 
130.) 

You should know that facsimile and slow scan 
TV are exactly the same thing electrically if you 
add a horizontal sync pulse to the facsimile sig¬ 
nal. 

I have been running slow scan TV for the past 
2Vi years (one and a half years under the special 
slow scan TV license), using facsimile equipment. 
As far as 1 know, this is completely legal since 1 
am conforming in every way to the various tele¬ 
vision kinds of signals that are being sent. Those 
who are receiving the slow scan TV signal using 
facsimile equipment can use the horizontal sync 
pulse if they wish. Those receiving the slow scan 
TV signals on a CRT presentation, generally require 
the sync pulse. Those that are receiving them on 
facsimile machines, do not need it. 

Mr. Steinburg’s statement, “with slow scan tele¬ 
vision legal on the low bands, facsimile may be the 
next mode of communications to follow in the 
near future. All it needs at the present time is 
enough interest by the radio amateurs to show the 
Federal Communications Commission, by petition, 
that facsimile will contribute to the state-of-the- 
art,” really impedes matters by continuing the fic¬ 
tion that there is a difference between facsimile 
and slow scan TV. 

J. R. Popkin-Clurman, W2BK 
1623 Straight Path 
Wyandanch, New York 11798 
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Dear Wayne, 

Up until the past few months, very little effort 
had been made to attract youngsters into our ranks 
and it is indeed regretful that we have been so tar¬ 
dy in promoting amateur radio to this particular age 
group. Editorials in some of the amateur magazines 
have at last recognized the severe lack of youth- 
intake in amateur radio and soberly suggest that we 
make strong efforts to try and introduce these 
young people to ham radio. 

Some may ask, “Why is youth so important to 
amateur radio?” 

There are a multitude of good reasons why ama¬ 
teur radio needs new blood and certainly each rea¬ 
son has its own merits. To mention but two, we 
might start with what amateur radio as a hobby can 
provide for a youngster just getting started in ham 
radio. It offers a youngster the chance to convert 
his spare time from roaming the streets, lying idle 
on the couch, etc., to something constructive, edu¬ 
cating, challenging and rewarding. For some, ama¬ 
teur radio can lead to a very successful career in 
electronics later in life. Amateur radio in the years 
to come, will need new amateurs to improve the 
state of the art and in general to man the helm. To¬ 
days youthful prospective amateurs will be the peo¬ 
ple to assume this task. This is why it is of cardinal 
importance that all amateurs do their utmost to 
familiarize the youth of today with ham radio. 

Today.’s youth are basically a good group of 
people and they have a tremendous amount of po¬ 
tential and energy which if could be directed to the 
area of amateur radio, would lead to an eventual 
license and a genuine feeling of accomplishment 
and satisfaction. 

Boy Scout Explorer posts, high school radio 
clubs, camps and other outlets have time after time 
graduated the prospective young amateur from 
training in code and theory, to an amateur license. 
However, these organizations lack the ability to 
make the initial contact with a youngster and this is 
where the individual amateur must help out. 

One may ask at this point, “Well, what can I 
do?” 

Get in touch with the youngster down the street 
and invite him or her over to the shack. Fire up the 
rig and explain how it works. Show them your col¬ 
lection of qsl’s-let them have a try at the mike- 
show them what an amateur license looks like-be 
patient and encourage them, and most of all, let 
them know that you sincerely want to help them. 
You might then direct them to a local radio club or 
some other group that teaches code and theory 
classes for future hams. If there isn’t any such 
group in the area, then you, yourself, could certain¬ 
ly help these young people. Five wpm and elemen¬ 
tary theory and regulatory material certainly isn’t 
difficult to teach to eager students, is it? They will 
always admire you for your guidance and assistance, 
believe me. 

While amateur equipment becomes more and 
more sophisticated, and with DXpeditions and con¬ 
tests taking up a substantial amount of our hamming 
time amongst other facets of amateur radio, let us 
not neglect the youth around us for they certainly 
hold a share in ham radio’s future. 

The initiative is up to you. Ham radio is a very 
fascinating and rewarding hobby and has so very 
much to offer. Why hot get in touch with the 
youngster down the road and lend the helping hand 
they need and at the same time, strike a blow for 
amateur radio. 

Ralph J. Irace, Jr., WA1GEK 


Dear Wayne, 

Thanks for the articles by K1YSD. Many moons 
have passed since I laughed so hard. As a result 
of your fine articles on the Advanced Class License 
I passed my test. 

Tom Shirley, K4HVV 
410 Patton Road 
Hinesville, GA 31313 

Dear Editor, 

Would any members of the American Cryp¬ 
togram Association who are readers of “73” drop 
a line to the writer? The intent is to form a net 
to discuss crypto systems and solutions. 

Thank you. 

Herbert S. Dunkerley, WA3JIX 
RFD 2 

Jeannette, PA 15644 


reguctwr sply por command, lm, etc: 

PP-106/U: Metered. K nob-adjustable 90-270 v up 
to 80 ma dc, also select an AC of 6.3 v 5A, or 12.6 
v 2'/> A or 28 v 2'/, A, With mating output plug & 

all tech. data. Shpg wt 50#. 19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM-<*) Freq. Meter: .125-20 rnhz, .01%, CW or 
AM. with serial matched calib. book, tech, data, 

mating plug Checked & grtd.57.50 

TS-323 Freq. Meter: Similar to above but 20-480 

mhz, .001%. With data.169.50 

TS-175 Freq. Meter: 85-1000 mhz.75.00 

A.R.C. R11A: Modern Q-5'er 190 550 khz... 12.95 
A.R.C. R22: 540-1600 khz w/tuning graph... 17.95 
A.R.C. R13B: 108-132 mhz w/tuning graph. 27.50 


HI-SENSITIVITY UHF RECEIVER 
375-1000 mhz. Stoddart RFI Meter NM-50A 
with pwr. sply, cords, dipole holder, 3 pair di¬ 
poles. Input 50 ohms. IF 60 mhz. Band¬ 
width I mhz at 370 and 1.8 at I ghz RF. Image 
& spurious-response reject, better than 40 db. 
Sensit. as a 2-terminal tuned voltmeter is 10 uv; 
will be less with l-pair dipole, but you can make 
an array to bring it up. If the voltage-attenua¬ 
tion calib. charts didn't get lost it would be 
worth $1,250 in surplus, $2,852 from the 
factory . so we will sell it as a simple re¬ 

ceiver in grtd-excel. condition for only ... $275 


ULTRA-WIDE BAND RECEIVER 

AN/ALR-S: Late postwar AM/FM Countermeasures 

rcvr. Has S-Meter. variable IF Atten. & passband (0.2 or 
2 mhz from 30 mhz center); AF. Video & Pan outputs. 
New, modified for 120 v 60 hz, includes new (Method II 
pack) 4-band plug-in converter .038-1 ghz. 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched. Sensit. at -6 db setting: 6Vi uv thru 132 mhz, 13 
thru 780 mhz & 45 l /i at 1 ghz. BRAND NEW, with book 
& mating pwr-input plug, only...27S.OO 


VERSATILE PLATE & FILAM. TRANSFORMER 


v, 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec. 4: 7’/j v, 3/4 A. Sec. 5: 7% v, 1% A. Legend 

for pins is plainly marked. Herm. sealed ..2.95 

FOUNDI A NEAT & COMPACT SCOPE XFRMRI 

Freed 12691: DAS Loran Spares, supplied 5" CR, 
plates & htrs. Pri. 105-I30v 50/60 hz. Sec's, insul. 
5 kv 1490 & 1 100 v, 5 ma; 390 0 390 v 100 ma; 
electrostatically-shielded 6.3 v, 0.8 A; two 2% v, 2 
A. Sec's, insul. 1 Vi kv: two 6.3 v, 6 A, 5 v, 3 A. 2V* 
v, 5 A. Case 5V4x5x7Vi. With diagram Shipped 
only bv collect REA Express. 2.95 


FAIRCHILD SOLID-STATE SCOPES all w/dual 
trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug-ins, w/books, overhauled & grtd. As low 
as. 825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CD. INC. 

Box 1220 GC. Beverly Hills, Calif. 90213 
Phones Area 213 Off ice-272 5707 
Messages -275 5342 
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Dear Wayne, instruction each week. The first eight or nine 

I have finally rounded up a bunch of informa- lectures were on basic radio theory and regulations, 

tion on the recent beginners course in ham radio and the last seven or eight were on specific topics: 

and a photograph of some of the instructors and antennas, transmitters, power supplys, etc. Most 

graduates. Only 17 of the 28 who received a no- of the basic theory was taught by Charlie DePoe, 

vice ticket are on the picture, but that was the best WA5VQR, a professor at the local college, who 

that 1 could do. also kept the vita 1 statistics throughout the course. 

As for the course, here are the bare facts: En- The specific topics were taught by various mem- 

rolled -109, Attended 6 or more lessons-48, At- bers of The Twin City Hams radio club, some of 

tended less than 6 lessons—61, Quit after attending whom are in the enclosed photo. 

6 or more lessons-15, Earned Novice ticket-28, J taught the code portion of the course. It was 

Attended whole course but not passing exam-5, designed for the beginner and started atzerowpm. 
Oldest earning ticket—69 years. Youngest earning At the end of the course the average speed of those 
ticket-13 years. finishing was about IVi wpm, with a couple of the 

The course ran for 16 weeks. There was one fast learners copying around 15. The code prac- 

hour of lecture on theory and one hour of code tice was recorded on magnetic tape prior to each 
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Best Grade Solid State TV Cameras—700 line Resolution—10 ft. Candle Sensitivity. Excellent, 
like new condition. Complete with Vidicon & schematic. Both Video & rf output. Regular 
$1200.00 Net-our SPECIAL $449.95 less lens. 


Ask for our new free listings 969M1 & 969J2—full of incredible bargains. Flyer 969S1 out 

“10- THE DENSON ELECTRONICS CORR 

Post Office Box 85 (203) 875-5198 Rockville, Connecticut 06066 


Recent FCC News 

RM-886. The ARRL has requested that the 
CW-only band on two meters be moved from 
the high end of the band to the low end, 
144.0 — 144.1 mhz. It has been the custom 
to use only CW in this lower 100 khz of the 
band, however, it may be worthwhile to 
make this into law if there are too many 
operators that refuse to honor the conven¬ 
tion. It seems a shame that we have to make 
federal laws just to force a few inconsiderate 
operators to conform to custom. 

RM-950. The ARRL has requested the open¬ 
ing of 28.0 — 28.5 mhz for FI emission. 
This is RTTY which is now restricted to the 
CW portions of 80-40-20-15 meters. It 
should have been allocated that way in the 
first place. It is nice to see the ARRL behind 
this request. . . they were the principle 
opposers to the original requests for FI on 
the low bands and managed to delay the 
FCC ruling on this for several years. 

RM-981. A petition has been filed with the 
FCC to open all bands from two through 80 
meters to maritime mobile while in Region 2 
and to open 3.5 — 3.8 and 7.0 — 7.1 mhz for 
maritime outside of Region 2. At present 
maritime ops are permitted to use 40 thru 2 
meters in Region 2 and 20-15-10 meters 
outside Region 2. Seems reasonable enough. 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 



FREE Catalog 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 
BETTER Than Ever! 


'MAIL THIS COUPON NOW' 


NAME: 


ADDRESS: 
j CITY: 


STATE: . ZIP: 


U — — — — — _ _ _ — —. — — — — — _ — — — I 

For your FACE copy, MII out coupon and malt. Dopt* 73 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 


BRIGAR 

ELECTRONICS 

10 ALICE ST. BINGHAMPTON, N.Y. 
13904, AC 607 723-3111 

* COPPER CLAD PC BOARDS, 6” X 36" 

CC both sides $2.16, 6" X 9 3/4" CC 
both sides 60^, 7" X 11 3/4" C one 
side 84cf, 5" X 7!4" CC both sides 40 i. 

* STUD MT SILICON RECTIFIERS 12 
amp, 50 PRV. pkg of 5 $1.00 

* ELECTROLYTICCAPACITOR 1250mfd 

180 vdc. 2" X 4%" 50«fea. 

* JUST BOUGHT OUT ORIGINAL CASE 

FOR CB RADIO. Includes mtg bracket 
for mobile use 8l slide-in chassis. Holes 
pre-punched for power transistor 8t pow¬ 
er cord. May be used for mobile power 
supplies, P.A. system or speaker box or 
many other uses. Size - 3%" H X 7" W 
X 8 V 2 " D. Weight 3 lbs. Original cost 
$9.95. Our price $1.95 

MIN ORDER $5.00 
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GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 
314-726-6116 

Meters—Wide-Vue Illuminated (new) 4"x3" types 
available: VU Meter, 1 ma meter, 50-0-50 Micro¬ 
amp meter. 

Shipping wt. 1 lb.$ 6.95 ea. 

NIXIE TUBES Type NL-8037/5031 one inch 
diameter tube 0.6 inch numeral numbers 0 
thru 9. 

Shipping wt. 'A lb. $ 6.50 ea. 

5CP1 OSCILLOSCOPE TUBE 

Shipping wt. 1 lb.$ 5.00 

ELECTRICAL KEY SWITCH DPDT for burglar 
alarms or equipment protection complete with 
key. 

Shipping wt. 1 lb.$ 1.25 

HP-212 Pulse Generator excellent cond. 

Shipping wt. 50 lbs. $195.00 

AUTOMATIC ICE CUBE MAKER Fits most re¬ 
frigerators and freezers new with diagram and 
instructions for installation. 

Shipping wt. 12 lbs. $ 9.50 

12 VOLT CENTER TAPPED TRANSFORMER Pri. 

115 volts 60 cycles-Sec. 12 volt center tapped @ 
70 amps. 

Shipping wt. 35 lbs. $ 9.95 

12 VOLT D. C. TO 115 VOLT A. C. TRANSIS¬ 
TORIZED INVERTER KIT-200 watt output com- 
lete with all parts, case and diagram. 

hipping wt. 25 lbs. $ 18.95 

6 VOLT D. C. RELAY 5 amp contacts DPDT: 

Shipping wt. 'Mb . $ 1.50 

Minimum order $5.00. Sorry, no catalog at this 
time. Write for specific items. Watch for our 
ads in 73. Stop in and see us when you're in St. 
Louis. 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPER EX-ETC. 

811 A—4.75, 4-125A—27.50, 4-65A-12.00, 

5R4GY—1.75, 807-1.75, WE350(807)-1.25, 

4-400A—38.50, 813-20.95, 4X1 50A-19.95, 

4-250A—36.50, 4PR60B-55.00, 4CX250B-21.00, 
8236-12.95, 2E26-2.75, 1625(807-12v fil)—1.10, 
417A-2.25, 404A-2.25, 6146-2.75, 6360- 

3.00, 2X2—.50, OD3-OC3—.75, 5879-1.75, 

5881-3.25, WE-CV677 1000WATT TETRODE- 
5.95, EIMAC-MACHLETT VT-158 1200-3000 
WATT BOTTLE-READ MARCH 1969 ISSUE 73 
HOW GREAT THIS IS—9.95! 12V 20AMP DIODE 
POWER SUPPLY (LESS XFORMER)—4,95, RCA- 
6-12 VDC CONVERTER DEL. 20AMP-12.95 
IDEAL FOR VOLKSWAGEN. SEND FOR OUR 
LIST OF OVER 3000 TYPES OF AMERICAN, 
BRITISH AND EUROPEAN IMPORTED TUBES. 
LARGEST STOCK OF XMITTING TUBES IN 
THE WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST IN 
THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 


session to keep sending errors and resulting con¬ 
fusion to a minimum. 

Everyone in the club agrees that the course was 
an unqualified success and that we all learned a 
great deal from it. It is still hard to believe that 
so many people are interested in amateur radio and 
are just looking for a chance to get into it. Any 
club can do itself a lot of good by encouraging 
people with a genuine interest. 

Now, can anyone tell me how to keep 28 brand 
new Novices on the air? 

Bill Gulledge, K5UAR 
700A Plum Street 
Monroe, LA 71201 


Dear Wayne, 

Since working as Chief Engineer of KALX (FM), 
my perspective on the Amateur license technical 
examination has changed. Many people will agree 
that it is a simple and uncomplicated task to pass 
the technical section. But in comparison with the 
First Phone exam, it is hardly a test at all. 

You might note that the Amateur license is just 
that: for amateurs. But what has this done to the 
quality of the average ham? One can simply listen 
to the low bands any evening to provide the answer. 

The degradation in quality has been brought 
about through the lack of respect in the ham li¬ 
cense. Years ago it took real perseverance and 
intelligence to be a ham operator. There were no 
readily available stations, as today. Kits, if any, 
were almost the same as building from scratch. 
And when the ham was finished with a piece of 
gear, a receiver perhaps, he had a sense of pride, 
a sense of accomplishment. Today, the closest 
thing to that most hams experience is the sense of 
relief one feels when the last payment is made on 
a complete transceiver. Too, there was a feeling 
of fraternity. There was belonging, brought about 
because there was a great hurdle that everyonr had 
to pass to become a ham: the building of a trans¬ 
mitter and receiver, and the exam. 

Today the exam is not difficult. And today 
the only comradeship most hams feel is in their 
mutual animosity towards CB’ers. Little wonder 
that the bands should be in such poor shape. When 
one loses respect in something, one is not apt to 
take good care of it. 

One good way to make an Amateur license 
more valued is to require a stiff technical exam, 
one that would require actual studying, not mem¬ 
orization sessions with the License Manual. But 
the more difficult technical skills it engenders 
would prove greatly beneficial to the ham, and the 
country. It might even save the Amateur Radio 
Service. 

I’d like to hear your comments on my letter. 

Stephen L. Diamond, Radio KALX 
500 Eshleman Hall 
Berkeley, California 94720 


73 BINDERS 

Are your magazines fallinq down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 


154 


73 MAGAZINE 















it Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

St Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

St Type copy. Phrase and punctuate exactly as you wish 
it to appear- No all-capital ads. 

St We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

St For $1 extra we can maintain a reply box for you. 

St We cannot check into each advertiser, so Caveat 
Emptor . . . 


SPECIAL CLOSE-OUT SALE. Rectifiers, Transis¬ 
tors, and many other Electronic Parts. Lowest pri- 
CS6. Send 154 for Catalog. Electronic Components 
Company, P.O.Box 2902 S., Baton Rouge, La. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1—or 10 holders S3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

WANTED ANTIQUE RADIO and wireless equip¬ 
ment. Also radio magazines of teens and twenties. 
Also buying supply catalogs. Duck, Manhattan! 
etc. Farrell, 2252 Dixie Pontiac, Mich. 48055. 

THE ANNUAL HAMFEST for the Washington DC 
metropolitan area, sponsored by the Foundation 
For Amateur Radio, will be held at the Gaithers¬ 
burg Fairgrounds in nearby Gaithersburg, Maryland 
on Sunday September 21st, from 1000 until 1700. 

RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 mhy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


"TOWER HEADQUARTERS!" 11 Brandsl Heights 
aluminum 35% offl Strato Crank-ups-low costl 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-204 postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 

TECH MANUALS, and service data for Surplus 
Electronics. Thousands of publications on hand, 
covering communication and test equipment. Sor¬ 
ry—no catalogs, but will rush price and availa¬ 
bility quotes for specific literature that you may 
need. Propagation Products Co., Box 242, Monroe 
Street Post Office, Jacksonville 1, Florida. 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.}, great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor. 

• Operates on 4 to 16 volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196*23 Jamaica Ave., Hollis, HY 11423 


SURPLUS WANTED 

Equipment with Prefixes: 

ARA, ARC, ARM, ARN, APA, ASN, ASA, 
APN, APR, ARR, ASQ, GRR, GRC, GRM, 
GPM, VRC, UPX, URA, URR, URM, USM, 
UPM, SG, MD, PRM, PSM, PRC, TMQ, TRM, 
TED, SPA, SRT, CV. 

Commercial Equipment by: 

ARC, BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, SPER- 

R W£aSH DOLLAR PAID or TRADE 

WE STOCK NEW HAM GEAR 

WRITE-WIRE-PHONE 

BILL SLEP, W4FHY 
SLEP ELECTRONICS CO. 

2412 Highway 301 N., Ellenton, Fla. 33532 
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SURPLUS PARTS 

Latching Relay - Potter & Brumfield KB. 3PDT. 

115 v. 60 start, 6 v 60 stop. The 2 relays can be 
separated, making a DPDT relay with 115 v. 
coil, & a SPDT with 6 v. coil. 5 amp contacts. 
SI .25 each, 6 for $6.00. 

POWER TRANSFORMER, 275 v. no ct, 150 
ma., 12 v. @ 2 amps. 115 v. 60 pri. 2 3/4" x 4” 
x 3 Vi” h. Shpg. wt. 7 lbs. $1.75 each, 4 for 
$ 6 . 00 . 

POWER TRANS., 350-0-350 v. @ 130 ma.. 6.3 
v. @ 3.6 A., 5 v. @ 3 A. 115/230 v. pri. Open 
frame with leads, Shpg. wt. 7 lbs. $2.00. 

.5 mf 400 v. oil-filled capacitors, rectangular 
case, mil. spec. $1.00 per dozen. 

Loading capacitor, 5-sections, 400 pf. per sec¬ 
tion, 3/8" shaft. Will load full power into 50 
ohms. $2.00 each. Adapter to Vi” shaft. 25 4. 
Shpg. wt. 4 lbs. 

1-inch PM speakers. 5.4 ohms. Also make 
good mike. American made. 754 each. 
Transistors: 2N1187. 2N1311, 2N586. 154 

each, 25 for $2.50. 

Command XMTR SPECIAL: BC-457, 4-5.3 
Me., good for vfo or for parts. Fair cond. Less 
tubes. Shpg. wt. 13 lbs. $3.00 each, 6 for 
$15.00. 

GUARANTEED USED HAM GEAR 

National NC-303 with calibrator. Mint. $200.00 
Mosley CM-1 receiver $ 80.00 

Surplus BC-348 with AC power. $ 70.00 

Galaxy V with AC supply. $300.00 

Heath DX-100 Xmtr. $ 75.00 

Globe Hybander VHF-62 Xmtr. $ 49.00 

Hammarlund HQ-140X receiver. $100.00 

Hammarlund HQ-145X receiver w/spkf $160.00 

JEFF-TRONICS 

4252 Pearl Rd. CtvInd.O. 44109 749-4237 


1700 transistor types at 394 each. 

40 watt germanium power transistor, same as Oelco 
501, 2N278 (etc), Cat: 349. 594 each. 

Color TV cartridge focus rectifier 6.5 kv. Used in 
every color TV. Cat: CFR-20, 794 each. 

Motorola 2500 ma. at 1000 piv, high voltage/cur¬ 
rent epoxy silicon rectifier, axial leads. Cat: 
HEP-170, 494 each. 

2Printed circuit I.F. transformers, 4 lug, 455 kc in¬ 
put and output, Cat: 1909P4, 994 each. 

RCA UHF transistor type TV tuners, KRK-120 
(long-shaft). Cat: UHF-20, KRK-120 (short- 
shaft). Cat: UHF-21, each $4.98. 

RCA VHF transistor type TV tuners, KRK-146, 
Cat: VHF-74, $9.99 each. 

Transistorized UHF tuners used in 1965 to 1967 
TV sets made by Admiral, RCA, Motorola, etc. 
Removable gearing may vary from one make to 
another. Need only 12 volts DC to function. 
No filament voltage needed. Easy replacement 
units. Cat: UHF-567, $4.95. 

UHF Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 thru 
82, as part no. 94D173-2. Complete with tube. 
Drive gearing is removable. Can be used in most 
sets. Cat: UHF-3, $4.95. . 

Color yokes. 70 degrees for all around color CRT's. 
Cat: XRC 70. $12.95. 90 degrees for all rec¬ 
tangular 19 to 25” color CRT’s, Cat: XRC-90, 
$12.95. 

Kit of 30 tested germanium diodes. Cat: 100.994. 

Silicon rectifier, octal based replacement for 5AS4- 
5AW4-5U4-6Y3 5T4-5V4-5Z4. With diagram. 
Cat: Rect-1, 994 each, 

T\ 90 degrees TV bench test picture tube with ad¬ 
apter. No ion trap needed. Cat: 78P7, 
$7.99. 

Tube cartons 6AU6 etc., size. $2.15 per 100. 
6SN7 etc., size $2.55 per 100. 5U4GB size 
$2.95 per 100, 5U4G size 44 each. 

Send for complete free catalog. Include 4% of dol¬ 
lar value of order for postage. $5 MINIMUM 

ORDER. Canadian check, 8% dollar differential. 


ARCTURUS ELECTRONICS CORP. 

502-22«d St.. Ilalaa City, N.J. 070S7 Dapt.M73 
Phoae: 201-UN 4-55*1 


OHIO VALLEY 6 meter phone net 50.350 every 
Sunday. 2000 EDT, WA8WIW, NCS Sciotoville, 
Ohio. Traffic and Rag Chewers Welcome. 

FIND OUT about the New Greene Baiun. Read 
all the details on page 59 of this issue. Greene 
Baiun, Warfield, R.l. o2880 

WANTED: TECHNICAL material. Corp model 
XFK freq. shift exciter for Tmc model GPT 750— 
also TMC single sideband exciter, model SBE for 
GPT 750 & manuals—plus 18 to 30 foot para¬ 
bolic dish. What will you take for it in place of 
money—will swap brand new towers or test equip¬ 
ment. Write, wire or call: Eugene Leger, Hollis 
St., East Pepperell, Mass. 01437. 

SELL: COLLINS KWS-1, Ser. 896, $640, 75A4, 
Ser. 5763, $420—or both for $1025. I will ship. 
Lew Hindert, Rt. 4, Box 290, New Braunfels, 
Texas 78130. 

WANTED: CR tube for Tektronix 561 or 561A 
oscilloscope. Sell: Collins CC-2 Carrying Case, 
$50.00; TMC Commercial TTG-1 two-tone oscilla¬ 
tor, $95.00; Kepco SC-18-4M transistorized power 
supply, 0-18 VDC, 0-4 amps, 0.1% regulation, 
metered, $110.00; Bird 6254 R-F watt meter, 0-2 
watts, 30-500 me, 50 ohms, $50.00; Bird 67 R-F 
watt meter, 0-25/100/500 watts, 30-500 me, 50 
ohms, $125.00. FOB, H. T. Cervantes, 34 Johnson 
Rd,, Binghamton, N. Y. 13905 (607-724-5785). 

CHRISTIAN Ham Fellowship now organized for 
Christian fellowship and gospel tract efforts among 
Christian licensed amateurs. Christian Ham Call- 
book, $1.00 donation. For details and sample 
copy of ham gospel tract, write to Christian Ham 
Fellowship, P. 0. Box 218, Holland, Michigan 
49423. 

WANTED TEST EQUIPMENT: Bird watt meter, 
measurements of G. R- sig. gen. up to 450 me; 
Tektronix scope. State price. W2EDN, 93 Gil¬ 
more Ave., Binghamton, N. Y. 13901. 


WRL'S USED gear has trial-terms-guarantee! KWM1 
-$249.95; HW32-S89.95; Swan 250-S249.95; TR3- 
$369.95; NCX3-$169.95;SB34-$299.95; Galaxy V- 
$229.95; Galaxy Vmk2-$279.95; Ranger-$99.95; 
HT32A-S259.95; 100V-S259.95; Galaxy 2000 lin- 
ear-$329.95. Many more. Free "blue-book" list. 
WRL, Box 919, Council Bluffs, Iowa 51501. 

WANTED: Turret Turner with coils or old chassis 
with Turner for Hammarlund SP400X receiver. 
Later model with 13 plate stator & 14 plate rotor. 
Ralph M. Williams, Box 372, Dixfield, ME 04224. 

SELL HALLICRAFTERS HT-32 Transmitter, ex¬ 
cellent condition inside & out, $210. Will deliver 
within 50 miles. Want Collins 32S1 or 32S3. 
Robert Kujawski, WA2VDX, 30 Rose St., Florida, 
N. Y. 914-651-72*2. 

GREENE . . center dipole insulator with . . or 
. . without balun .. see September 73 issue. 

HAMS WHO LIKE audio, too, try new quarterly: 
Amplifiers by Williamson and Bailey, speaker by 
Baxandall. Details, Audion 307 Dickinson Ave., 
Swarthmore, PA 19081. 
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UNIVERSAL LOGIC 
CIRCUIT CARDS 



Instant logiclU for 10 pin TO—5 or 14 

lead dual in-line INTEGRATED CIRCUITS 
These boards are the most useful items we have 
ever offered for breadboarding with low cost in¬ 
tegrated circuits. The cards are made from 1/16" 
G—10 Glass Epoxy, with pads for 14 lead dual 
in line mounting pads on one side and 10 lead 
TO—5 pads on the other. 8 lead TO—5 cans 
will mount in the 10 lead TO—5 pads also. Dis¬ 
crete Transistors and components can be moun¬ 
ted in the locations between the I.C.'s, power 
supply leads are already routed around the board. 
Our competitors charge $9.50 each for circuit 
card and mating connector. 

We give you a surplus, unused p.c. board with 
components on it (that you can keep for your 
junk box), a connector and its mate, and our 
great circuit card. You drill out the desired hole 
pattern, unsolder the connector from the sur¬ 
plus card and install it on the new card, wire 
in the I.C.'s and compute. A few minutes of 
your time, and you save over 80% of the cost 
of comparable p.c. cards. Get enough for your 
breadboarding needs now because these are 
going to go fast. 

2 Cards & matgjconn'tors 2 ICCC $ 2.50 ppd. 

10 Cards & matg.conn'tors 10 ICCC $10.00 ppd. 
100 Cards 8i matg.conn'tois 100 ICCC $88.00 ppd. 



MAGNETIC MEMORY DRUM 

This memory drum originally cost the govern¬ 
ment over $6,400.00, and is a truly fantastic 
piece of equipment. It was made by Hughes 
Aircraft Co. as part of an aircraft computer. 
The unit is completely sealed and therefore 
the drum surface is in excellent condition. 
It has 146 heads mounted in 11 columns, 12 are 
phase adjustable timing heads, the drive motor 
requires 115 VAC 400 cycle (Hz) 150 VA, and 
has a speed of 800 RPM. SH. WT. 50 #. 
MMD-59. $100.00 


Send 25«! for our new, bigger, better than ever 
bargain catalogue—FREE WITH AN 


IB 


ORDER. 

Enterprises 

PO BOX 44, HATHORNE MASS 

01937 


CINCY STAG HAMFEST: The 32nd Annual Stag 
Hamfest will be held September 28,1969 at Striek¬ 
er's Grove, Compton Road, Mt, Healthy, Cincin¬ 
nati, Ohio. Door prizes each hour, raffle, lots of 
food, flea market, model aircraft flying, and con¬ 
tests. Identify Mr. Hamfest and win prize. $5.00 
cost covers everything. For further info., contact 
John Bruning, W8DSR, 6307 Fairhurst Ave,, Cin¬ 
cinnati, Ohio 45213. 

INTEGRATED CIRCUITS: new Fairchild Micro¬ 
logic; epoxy TO-5 package. 900 buffer, 914 gates, 
60«S each; 923 J-K flip flop, 90 4 each. Guaranteed. 
Add 15i postage. HAL Devices, Box 365W, Ur- 
bana, Illinois 61801. 


Increase Your Grid Dipper Range 

There is general agreement that a grid dip 
meter is an invaluable piece of amateur test 
equipment. Why then confine its use to the 
usual frequency range of 2 or 3 mhz to per¬ 
haps 250 mhz when it is some easy to make 
additional coils to cover the lower ranges? 

Browsing through the catalogs will quick¬ 
ly convince you that hardly anyone sees fit 
to supply low frequency coils and when they 
do it is at additional cost. Why not make 
your own? All that is necessary is a base 
which will fit the coil socket of your dipper, 
a coil form or two, and a little patience. My 
current dipper is a Heath GD-1 (which I find 
superior to several others I have had around 
the shack) which requires a two-pin coil 
base. In my case I had only to bend two 
lengths of copper tubing to the proper spac¬ 
ing for the coil terminals at one end and the 
socket spacing at the other. After the pro¬ 
per frequency range was established, the en¬ 
tire coil and about a half inch of the leads 
were potted in casting plastic, making a very 
sturdy assembly. 

The low cost coils I used (5 cents each at 
a local hamfest) came equipped with a fer¬ 
rite slug. I left the slug in for the lowest 
range — 250 khz to 1 mhz and took it out of 
the higher range - 1 mhz to 2 mhz. No ex¬ 
act data can be given due to the variation in 
dipper circuitry. This will be a case of pure 
“cut and try.” The range of the new coils 
must be plotted on a graph against the origi¬ 
nal dial markings. 

A general coverage receiver will allow cali¬ 
bration down to 550 khz and by feeding the 
signal into its if strip, an additional point at 
approximately 450 khz is obtained. Below 
that frequency things get a little tougher. If 
you happen to have a low frequency receiv¬ 
er, fine, if not, use harmonics in the BC 
band. 

William P. Turner, WA0ABI 
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Our New Magazine 

Last month I mentioned briefly that we 
are planning to start a new magazine for 
debut this fall. Since we are depending 
very heavily on you, the readers of 73, for 
articles for the new publication, perhaps I 
should tell you a little more about it. 

The idea is to put out a magazine which 
can be read by the general public and which 
will carry them on up through the Novice 
License. 73 is far too technical for the 
beginner and we are hoping that a magazine 
can be put out which will fill in this gap. 

Remember back to when you got started 
in radio as a hobby. The chances are pretty 
good that you started out either in CB or as 
an SWL, depending mostly on when you got 
into the game. I went the SWL route my¬ 
self, but I am quite sure that if I had come 
along during the CB era that I would have 
entered through that door. Both CB and 
SWL can be fun ... a lot of fun. Both 
could, I believe, use an adult magazine to 
help people get more fun and education out 
of these aspects of radio. 

For instance, have you seen any articles 
about listening on much more than the broad¬ 
cast band or the short wave broadcast sta¬ 
tions? What about VLF? I’d like to have 
readers send in articles on listening to some 
of the more offbeat bands . . . ship-to-shore, 
police, fire, CAP, doctor calling, telephone, 
aircraft, etc. And how about some articles 
on using RTTY gear for tuning in the ham 
bands, news broadcasts, stock market, weath¬ 
er, foreign languages, and other interesting 
services. Used FAX machines are available 
inexpensively now and can be used for copy¬ 
ing Tiros directly ... or FAX broadcasts of 
weather maps and other items. I think 
there is enough going on to provide inter¬ 
esting articles for a long time to come. 

The beginner won’t be able to build very 
much, so I think we should try and concen¬ 
trate on telling him how to buy commer¬ 


cially available equipment and accessories ... 
how to use it . . . what you can do with it 
. . . how to hook it up . . . and anything 
else they should know about it. This goes 
for all of the CB transceivers, antennas, test 
accessories, tuners, and gadgets, as well as 
converters, tuners, receivers, etc., for SWL. 
CB’ers want to know how to install equip¬ 
ment in their car and how to make it work 
the best possible way. They want to get 
every milliwatt out of their system at home 
or mobile. They want to know all the things 
they can do with their CB gear that are legal 
and how to avoid being illegal with it. They 
should be encouraged to work their way up 
to amateur radio if they find the need to get 
on the radio and talk for the fun of talking. 
That’s what ham radio is for and CB isn’t 
for. 

Since we will be covering radio up through 
amateur Novice, we will be looking for ar¬ 
ticles on Novice gear and on Novice opera¬ 
ting. I’d like to see a lot more straight from 
the shoulder articles which will help Novices 
enter our hobby with a better understanding 
of amateur radio. Too many of them get 
hung up with poor equipment which spoils 
their fun, just because they don’t know any 
better than to scrimp on the receiver. 

The time is already growing short and we 
are getting the first few issues of the new 
magazine ready for publication, so get busy 
writing and let’s see if we can turn the tide 
and not only provide a lot more fun for those 
coming into radio as a hobby, but encourage 
them to go on to amateur radio. 

If you don’t feel that you have an article 
to write, perhaps you would like to volunteer 
yourself to answer questions from readers? 
Send me your name and address and let me 
know what particular type of questions you 
can handle in particular, and I’ll list you as 
one of the Technical Advisory Group. Read¬ 
ers will be requested to send their questions to 

(continued on page 66) 



George Cousins, VE1TG 

R. R. 2, Box 18 

Lower Sackville, Nova Scotia 


A DX Curtain 


For 15 Meters 


If you can afford a nice beam, complete 
with tower, rotator, coax, and all that sort 
of stuff, then no doubt you can get on 15 
meters and enjoy all the DX you want. This 
article is probably not for you. But if you 
happen to be a Novice with limited funds or 
a family man who can’t afford a major 
installation, then maybe you should read on 
a few minutes and see if you have found a 
solution to your problem with a very simple 
antenna that will take a back seat to no-one. 

I’ve picked out 15 meters to talk about 
because it’s the band a lot of beginners 
depend upon for their first taste of DX, but 
the antenna I’m going to describe could just 
as easily be built for any other band. As a 
matter of fact, I even built one for 40 meters 
a few years ago — now, there was a monster! 
(CQ, Nov., 1962). 

The antenna I’m talking about is called a 
Sterba Curtain, named after a gentleman 
called Mr. Sterba who obviously liked 
building antennas very much. Although you 
may have heard of these marvelous arrays 
being used in great stacks by such people as 
international short-wave broadcasters, 
point-to-point stations, etc., don’t be 
alarmed. Like many such arrays, they all 
start out very simply, and we’ll keep them 
simple for our purpose. 

The Sterba Curtain which I use right here 


on 15 meters was built from start to finish in 
a period of about three hours. It cost about 
$5. I put it up alone, and it works like a 
charm on QSOs from here to Australia and 
most places in between. All you have to do 
is measure out some wire reasonably 
carefully and put it together in the pattern 
shown in Fig. 1. This is a simple, single¬ 
section Sterba, which is all you need to get 
started. Observe the dimensions: it’s small 
enough to hang on a normal lot and needs 
only a couple of supports which can be very 
light — trees or poles because there is 
practically no weight involved. If you have a 
little extra room and would like some more 
gain, then you can extend the antenna by 
inserting more sections in between the small 
end sections, as shown in Fig. 2. 

Now that you’re convinced and ready to 
get going, let’s take a look at materials. The 
wire is easy; just ordinary copper, about No. 
10, 12 or 14, as long as it can support its 
own weight. These sizes should be easily 
obtained from any motor repair shop or 
electrical store. The insulators can be pieces 
of hardwood dowel if you haven’t the 
proper porcelain ones, and the phasing lines 
can be pieces of 300 ohm twin lead or TV 
ladder line. The latter is best because it’s 
wider spaced and will stand up to higher 
power and the rough treatment of the 
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weather much better than the ordinary twin 
lead. If you have neither, then use some of 
the leftover wire and make your own line, 
using small hardwood dowel for spacers and 
keeping the wires from 2 to 4 inches apart. 
Don’t forget to transpose the phasing lines! 


x x X X XX 
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that low impedance coaxial output from 
your rig, so let’s not make a big fuss about 
it. The tuner is a pretty small item, and it 
tunes so broadly you can just leave it out in 
the yard under the antenna, and run a small 
coax cable from it to the rig. Fig. 3 shows 
the tuner diagram, and the photo shows its 
construction. Just a tuned circuit for the 
band you’re using, and a high-capacity 
variable to tune out the reactance of the 
coax line. Wind the coil on a ceramic or 
plastic form, and be sure to insulate Cl from 
the chassis and panel. The size of the 


Fig. 2. Multi-section Sterba Curtain. 

Dimensions are not critical; just be sure 
that all the half-wave sections are the same 
length, and likewise the quarter-wave ones. 
The feedline can be attached to either point 
shown in Fig. 1 or 2, whichever is most 
convenient physically. 

Once the thing is built and pulled up in 
the air, you may find you haven’t much 
height between the bottom elements and 
ground. Will it comfort you to know that 
mine is only 5 feet off the ground? No? Well 
then, how about tilting the whole antenna 
by pulling back on the bottom element until 
it hangs at a 45° angle? This will work fine, 
will raise the bottom a few feet higher, and 
may even give you a little lower angle of 
radiation for long-haul DX. 

Now attach the feedline (some more of 
that ladder-line stuff already mentioned), 
and connect it to the output of the tuner. 

“Tuner!! Aha, Martha, I knew there was a 
catch to this yarn!” 

Well, after all, you have to change that 
high impedance antenna feedline down to 



Antenna tuner used with the 15 meter Sterba 
Curtain. The large split stator capacitor is 
connected in parallel to form Cl, while the 
small capacitor is C2. The ceramic form is 
mounted firmly to the chassis, with input 
and output connectors on the rear apron. 
The weatherproof plexiglass covers have been 
removed for the photo. 



Fig. 3A. Complete set-up of tuner and SWR 
bridge. 


capacitors shown in this tuner will handle 
the maximum legal power on any mode, but 
for lower powered rigs they can be much 
smaller, as long as the actual capacitance is 
the required value. 

Tune-up is very simple. Connect the rig as 
shown in Fig. 3 and feed a little power into 
the coax line. Resonate the rig’s plate 
circuit, set the SWR bridge to Forward, and 
adjust it to a maximum reading on the 
meter. Then switch the meter to Reflected 
and adjust both capacitors in the tuner until 
the meter indicates a minimum SWR (lowest 
reading). There will be some interaction 
between the tuner controls and the rig’s 
plate tuning, so be sure the plate circuit 



Fig. 3B. Tuner schematic. LI—3T. #10, 

2'A" I.D. interwound with L2. L2—6T, 

#10, 2'A" I.D. 

remains in resonance, and readjust the tuner 
several times to make sure the SWR is as low 
as possible. It should come down to almost 
1:1 and will not shift higher than about 
1:1.5 at any point in the band. 

As a precaution against weather, I had to 
enclose my tuner, so I made a case out of a 
couple of pieces of plexiglass sheet. This can 
be cut and formed easily and fastened 
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SAMS Books for the Amateur 

Advanced & Extra-Class Amateur License Handbook 
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follow construction details for building an inexpensive 
transmitter and receiver, for Novice or General-Class 


operation. 128 pages. 20050, only .$3.75 
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So You Want to be a Ham. 4th Ed. 20607. 4.50 

Practical Ham Radio Projects. 20042.- 2.95 

101 Easy Ham Radio Projects. 20674. 3.95 


E & E Amateur Books 

NEW! Amateur Tests and Measurements j 

by Louis M. Dezettel, W5REZ. Shows how to perform 
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and antennas, and how to make required adjustments. 
An invaluable book for the amateur who wants top oper¬ 
ating efficiency. 207 pages. 65072, only . $5.50 

The famous RADIO HANDBOOK. 17th Ed. 
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plifiers. Provides extensive, simplified theory on every 
phase of radio. 848 pages. EE-167, only . $12.95 

Single Sideband: Theory and Practice 

by Harry D. Hooton, W6TYH. The one-source guide to 
ssb. covering origin and principles, derivation of ssb 
signals, carrier-suppression techniques, sideband se¬ 
lection, and a complete analysis of ssb equipment. 388 
pages. EE-350, only . $6.95 

Transistor Radio Handbook 

by Donald L. Stoner, W6TNS & Lester A. Earnshaw, 
ZL1AAX. Covers transistorized communications equip¬ 
ment for amateur applications. Provides simplified 
theory, plus practical construction projects for solid- 
state equipment. 180 pages. EE-044, only . $5.00 

Amateur Radio Incentive Licensing Study Guide 

by Robert M. Brown, K2ZSQ/W9HBF and Tom Kneitel, 
K2AES. Fully explains the new incentive licensing. 
Covers all the new FCC regulations and band alloca¬ 
tions. Includes sample exams for Novice, Technician, 
Conditional, and General- Advanced- and Extra-Class 
licensing. 160 pages. EE-050, only .$2.75 

Howard W. Sams & Co., Inc. 
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4300 W. 62nd St., Indianapolis, Ind. 46268 
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together with small bolts or glue. Even a 
little careful work with a propane torch will 
do the job, as the plexiglass will melt and the 
edges will weld themselves together. And it 
will never rust! 

So there you are with a fine antenna 
which cost you almost nothing except a few 
hours’ work (enjoyable), and now you can 
go ahead and catch some very fine DX on 15 
(also enjoyable). For adaptation to other 
bands, just cut the wire to the correct size 
and change the tuner coil, and you’re all set. 
In fact, a 20-meter version will work well on 
20, 10 and 40, if you make an all-band tuner 
to go with it. Gain will be about 3 to 4 db 
from a single-section affair, but it’ll be 
almost all low angle radiation, and that’s the 
real secret of DXing. Have fun! 

.. . VE1TG 


Stabilizing 40 Meters in the NCX-3 

The 40 meter section of the VFO in my 
NCX-3 had been drifting downward and it 
had been difficult to have a good QSO. 
Sometimes it travelled as much as 10 khz. 
New components (capacitors and a coil), 
sent from National without charge, failed to 
correct the situation while checking the 
voltage regulation on the bench and in the 
car showed that the fault was not in that 
area. With the help of some new “freeze” 
spray material I located the trouble in the 
slug of the coil. 

To compensate for that change in induct¬ 
ance as warm-up occurred I first substituted 
new temperature compensating capacitors 
of the original values. This failed to help. 

I next substituted various values of capaci¬ 
tors, each with different temperature co¬ 
efficients. Soon the oscillator drifted up¬ 
ward which indicated that 1 was on the 
right track. After hours of trial and error 
I reduced the drift to about 1 to 2 kHz 
upward on warm-up. The final capacitance 
across the coil, not including the trimmer 
and tuning capacitors, was 150 pF NPO 
and 25 pF N470. I do not believe that I 
can stabilize the oscillator much more and 
I have had no more complaints of offensive 
drift. I pass this along with the hopes that 
others having the same difficulty may pro¬ 
fit by my hours of work. 

Gay E. Milius, W4NJF 
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Tunnel Diodes - 
Theory and 


Dennis J. Lazar, K8TSQ 
3494 Tullamore Road 
University Heights, Ohio 44118 


Practical Applications 


“Say, OM,” said the Kid, dashing into the 
shack one day, “I’ve got a real puzzler for 
ya.” 

The OM put aside his worn soldering gun. 
He carefully brushed a bit of dust from the 
framed Amateur Extra Class ticket hanging 
above his bench and swiveled on his stool to 
face the young novice. He regarded the boy 
with cold, steel grey eyes while he lit his 
rough briar pipe. The fingers of one hand 
drummed an unconscious CQ upon the bench 
top. “Ok,” he growled at last, his lips taking 
up the hint of a wise smile, “What’s the 
problem? Rf amps? Receiver dead? Want to 
put up a quad?” 

“It’s those new solid state gadgets called 
tunnel diodes.” The young ham leaned 
forward, breathlessly expectant. “What do 
they do?” 

The OM snorted and sucked hard upon 
the battered pipe he held clenched between 
his teeth. “Why son,” he exclaimed, “those 
varmints oscillate, switch, amplify, rectify 
and emulsify, and they’ll do it all at once if 
you give them half a chance.” 

“Yeah, that’s what I’ve heard,” said the 
Kid, quivering with enthusiasm. “But how? 
Why? What kind of circuit? Huh?” 

“Well, ah,” the OM puffed sharply a few 
times, fell into a fit of coughing and sent a 
box of nuts and bolts spraying across the 
shack. “Dang it!” he exclaimed. He watched 
the Kid from the corners of his shifty eyes as 
he eased his bulk to the floor, calloused 
hands searching after the wayward hardware. 
“Look Kid, come back next week. As you 
can see, I just don’t have the time. Yeah, 
next week I’ll give ya the whole story.” 

“Here, let me help you.” the Kid began 
to retrieve bolts from under the KW rig in 
the corner. 

“No, no,” the OM wheezed. “I’ll take 
care of this. You take off. Go work DX. Go 


play in traffic. On 80 meters,” he added 
hastily. 

The Kid could take a hint. He sullenly 
stalked out of the shack, resolving that he 
would return next week and pin the Old 
Man down. 

Meanwhile, even as the door slammed 
behind the young visitor, the OM was 
hot-footing it to the library where he began 
an intensive search which left him grumbling 
into his whiskers. Every book had a little of 
the scoop on tunnel diodes, but none told 
the whole story, at least not the type of 
story he needed to be able to update the 
Kid. Scratching his head and furrowing his 
brow, he cast about for insight. At that 
moment a bell rang within, the sun came up 
over the mountains, and light flooded into 
the OM’s fog-enshrouded mind. With a grin 
of confidence and faith, he struck out for 
home in search of that amateur fount of 
knowledge, his back issues of 73. There 
nestled among the dusty tomes he found it: 

Tunnel Diodes 

Here is an opportunity to end the 
mystery about a tiny device with many big 
uses. A device with only two terminals that 
wijl oscillate, amplify, switch and multi- 
vibrate, the tunnel diode can perform these 
feats with close to no power applied. 

The tunnel diode is smaller and faster 
than an electron tube or transistor. It is 
relatively unaffected by heat, radiation or 
vibration. Moreover it is inexpensive. Prices 
start at a dollar. 

The usefulness of the tunnel diode is due 
to its peculiar property of negative resistance 
which is caused by a phenomenon known as 
the “tunneling effect.” 

To understand the workings of a tunnel 
diode one must first be familiar with those 
of an ordinary semiconductor diode. To 
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comprehend the latter, one must understand 
the atomic structure of semiconductors in 
general. 

Atomic Theory Of Semiconductors 

An atom, the basic unit of matter, 
consists primarily of a nucleus having a 
positive charge and one or more electrons, 
each having a negative charge circling about 
the nucleus. These electrons occupy orbits at 
differing distances from the nucleus (Fig. 1). 



Each orbit represents an energy level of the 
electrons within it. In other words, an 
electron in the orbit nearest the nucleus has 
an energy level or charge of -X. An electron 
in the second nearest orbit would hold a 
charge of -2X, and so on. The number of 
electrons and energy levels depends upon the 
particular element. The electrons of the 
inner three levels, or orbits, in Fig. 1 are of 
relatively low energy and are tightly bound 
to the nucleus. Electrons in the outermost 
orbit or “valence” orbit are of high energy 
and are some what shielded from the nucleus 
by the inner electrons. 



COVALENT BONO CRYSTAL LATTICE STRUCTURE 


Fig. 2. Lattice structure. 

Because of their conditions, the valence 
electrons are bound loosely to the nucleus 
and may be borrowed by another passing 
atom or shared between two atoms, thus 
forming a covalent bond between the two. 

In a semiconductor, many atoms are 
bonded together to form a crystal structure 
(Fig. 2). These atoms are so tightly packed 
that their individual energy levels merge to 
form “bands” of energy between which lie 
“forbidden regions” in which electrons 
cannot exist. 

One of these energy bands is the valence 
band made up of the valence electrons 


previously mentioned. Electrons in this and 
higher bands are free to move about in the 
crystal lattice. 

When an electron moves, it vacates the 
space that it had occupied and a “hole” 
remains in its place. This hole represents a 
positive charge equal in magnitude to the 
electron’s negative charge. We regard it as an 
entity in itself however, since as electrons 
jump from one empty spot to another, the 
space, or hole, seems to be moving in the 
opposite direction. Thus we say that holes 
are positive charge carriers and flow in a 
direction opposite that of electrons. Fig. 3 
illustrates this effect. 

In a crystal, with no external power 
applied, all possible vacancies in the valence 
band are filled with electrons and the crystal 
looks like an insulator. However, as energy is 
applied, electrons in the valence band gain 
enough energy to pass to the next higher 
energy state, or the “conduction band.” To 
do this enough energy must be supplied to 
the electrons so that they can overcome the 
forbidden region or energy gap between the 
bands. 
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Fig. 3. Charge carrier flow. 

Once boosted into the conduction band, 
which is empty, the electrons may flow 
freely. At the same time, the holes remaining 
in the valence band “flow” in the opposite 
direction. 

A solid may be an insulator, conductor, 
or semiconductor depending on the width of 
its energy gap. In a conductor, there is no 
gap. The conduction and valence bands 
overlap. 

The semiconductor’s energy gap is small 
enough so that, given a boost, electrons can 
enter the conduction band. (0.7 electron 
volts for germanium; 1.1 electron volts for 
sillicon). 

An insulator has a gap so wide that 
electrons cannot enter the conduction band 
without an extremely large applied voltage. 

In semiconductor devices, crystals are 
“doped” to obtain specific properties. In 
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doping, atoms of an impurity are substituted 
for atoms of the crystal substance. The 
impurity is chosen to have one more or one 
less electron in its outer (valence) band than 
the atoms of the crystal. If it has one extra, 
it can bond with the crystal atoms and have 
one free electron which can be easily excited 
into the conduction band. This material is 
known as N-type. 

If the impurity has one less electron than 
the crystal atom, it takes one from the 
crystal atom to complete the covalent bond. 
This leaves a hole. The material thus has an 
abundance of holes and is known as P-type. 

The Semiconductor Diode 


To fabricate a semiconductor diode, a 
germanium or silicon crystal is doped with N 
and P type impurities to form a PN junction. 
The energy gaps on both sides of the 
junction are equal but the potential energy 
of electrons on the P-type side is higher than 
that of electrons on the N-type side. Thus 
there is a “potential barrier” between the 
two (Fig. 4). 



Fig. 4. Potential barrier of diode and l-V 
characteristics. 


When the diode is reverse biased, with a 
battery connected negative to P-type, 
positive to N-type, the barrier grows larger 
and little current flows. However, when 
forward biased, the barrier becomes smaller 
and forward current increases with in¬ 
creasing voltage applied (Fig. 4B). 

The Tunnel Diode 

A tunnel diode, unlike normal diodes, has 
a much narrower barrier region due to higher 
doping levels. This difference accounts for 
the tunneling effect which takes place in this 
device. 

An electron, to climb over the potential 
barrier must have energy greater than that of 
the barrier. However, there is a possibility 
that if the barrier is narrow enough, some 
electrons will pass or tunnel through it. This 
tunneling effect gives the tunnel diode its 
name and its unique properties. 

With no external potential applied to the 
tunnel diode, electrons from the conduction 


band on the N-type side can tunnel through 
the barrier to the P-type valence band and 
vice-versa. At zero bias these two currents 
are equal and thus balance each other such 
that there is zero net current flow (Fig. 5A). 

When the diode is reverse biased, the 
energy levels on the P-type side are increased 
in relation to those of the N-type side. Since 
there are many vacant energy states on the 
N-type side exposed to P-type electrons, a 
heavy tunnel current flow results from the P 
to N-type side of the barrier. Reverse current 
varies exponentially with reverse bias voltage 
and a heavy current flows with very small 
reverse voltages applied (Fig. 5B). 



A. ZERO BIAS 

B. REVERSE BIAS 

C. PEAK VOLTAGE 

0. VALLEY VOLTAGE 

Fig. 5. Energy band diagram of tunnel diode 

junction. 

In the forward-biased mode, energy levels 
on the N-type side are increased with respect 
to the P-type side. With a small forward bias 
(Fig. 5C), N-type electrons are opposite 
empty states in the P-type area, and tunnel 
current will flow. The valence electrons in 
the P-type region are opposite the forbidden 
region, and thus no current flows in the 
reverse direction. There is, therefore, a net 
forward current flow. 

As forward bias is increased, tunnel 
current increases until a point of maximum 
current (peak point) is reached. Above this 
point, the N-type valence electrons begin to 
move opposite the P-type forbidden zone 
and tunnel current decreases. A minimum 
value is reached (valley point) at which time 
tunnel current ceases and increasing forward 
bias decreases the height of the barrier, 
allowing conventional forward diode current 
to flow. 

Fig. 5E illustrates the current VS bias 
voltage relationship in the tunnel diode. 
Point C is the peak point, where maximum 
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tunneling occurs. As voltage is increased 
past this point, net current drops until the 
valley point is reached (D). This decrease in 
forward current with increasing forward bias 
voltage is the negative resistance character¬ 
istic which enables the tunnel diode to 
function in so many ways. 



A 9 C 


Fig. 6. Equivalent circuit. 

Tunnel Diode Circuit Applications 

A tunnel diode may be used as an 
oscillator, switch or amplifier depending 
upon circuit values and applied voltage. The 
parameters which determine the mode of 
operation are (Fig. 6A): series resistance, 
load resistance, junction capacitance, series 
inductance, and negative resistance of the 
tunnel diode. These may be combined into 
two parameters: 

a or Alpha = (R s + R L )/R 
and 

(3 or Beta = (R s + R l )RC } /L s 

The value of Alpha determines whether 
the diode will operate as a switch. With 
Alpha greater than one, the diode acts as a 
bistable switch since the load line intersects 
the I-V characteristic at two stable points 
(Fig. 6B). 

With Alpha less than one, the diode can 
be used as an oscillator or amplifier 
depending upon the values of both Alpha 
and Beta. 

In Fig. 6B, it can be seen that the load 
line intersects the I-V characteristic at two 
stable points. If the circuit is biased to 
operate at point A and a positive current 
pulse is applied, the operating point shifts to 
point B. A negative pulse switches the circuit 
back to point A. Thus the diode functions as 
a switch. This ability is often utilized in 
computer logic circuits. 

Fig. 6C shows the load line intersecting 
the characteristic at only one point, this 
being in the negative resistance region. This 
load line will provide the conditions 
necessary for the tunnel diode to operate as 
an oscillator. The location of the point of 
intersection or operating point is determined 
by signal swing, signal-to-noise ratio, and 
operating temperature range desired. 


The greatest signal swing may be realized 
by biasing at the center of the linear portion 
of the negative resistance slope on the curve. 

A higher current point should be chosen 
for high temperature operation or a low 
current point for best signal to noise ratio. It 
is thus obvious that to meet one require¬ 
ment, another must be compromised. In 
designing a working circuit, values must be 
chosen which will best satisfy all operating 
conditions. 

Tunnel diodes can operate at frequencies 
in excess of 5000 mhz at low cost and high 
efficiency. These devices are valuable as 
low-powered oscillators at microwave 
frequencies. Of course they will perform 
very well on any amateur radio band. For 
ham uses, the oscillators should be crystal 
controlled to prevent oscillation on spurious 
frequencies. 

The basic crystal controlled oscillator 
utilzes a standard quartz crystal operating in 
its resonant mode across an L C tank circuit. 
To enable the circuit to oscillate, proper bias 
must be supplied such that the tunnel diode 
operates near the center of the linear portion 
of its negative resistance slope. 


9 ANT 
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Fig. 7. Basic crystal controlled oscillator. 

In Fig. 7, R bias and R1 form a voltage 
divider which supplies bias to the circuit. 
With the crystal removed or the circuit out 
of resonance, R1 does not allow enough 
current to flow through R bias for a proper 
voltage drop to take place. Thus the diode is 
not biased in its negative resistance region 
and oscillation will not occur. At resonance, 
the crystal appears as a short circuit and thus 
R2 is shunted across Rl, the total value of 
resistance than becoming half that of Rl 
alone. The voltage divider, R bias, Rl and 
R2 now provides proper biasing and the 
tunnel diode begins to oscillate. This circuit 
insures that the diode will not oscillate at 
any frequency other than the crystal 
frequency. If allowed, the diode is perfectly 
capable of oscillation at a number of 
different frequencies at once. Obviously this 
is not a desirable situation. 
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Fig. 7 provides circuit values for a crystal 
controlled oscillator making use of a GE 
TD-1 tunnel diode. This device operates at ± 
180 millivolts (.18 volt) and draws approxi¬ 
mately 1 milliamp of current. The oscillator 
as a whole operates from 1.5 volts at a 
current of 2.5 milliamps. This takes into 
account the power dissipated in the voltage 
divider. This circuit alone, if connected to a 
good antenna and keyed, will surprise you. 
As many QRP operators will testify, a very 
little power can and often does go a very 
long way. 

A Solar Powered Transmitter 

The tunnel diode transmitter is an ideal 
device to power with solar cells. Usually a 
single photovoltaic cell or perhaps two will 
suffice. The above oscillator can operate 
with the power derived from a common two 
cell flashlight beam focused upon a single 
solar cell. 

Many types of solar cells are available to 
fit this application. Lafayette electronics 
lists two in their latest catalog. The SIM 
silicon solar cell has an output rating of 0.3 
to 0.4 volts at 10 to 16 milliamps in sunlight 
while the B2M sun battery generates 0.5 
volts at 2 milliamps. Both sell for around 
two dollars. As one can see from the ratings, 
the first cell has a great deal more current 
capability than the latter. In selecting solar 
cells, one should keep in mind that the 
ratings given are for full sunlight and that 
they may be greatly reduced should clouds 
appear. Arrays of cells are also available 
having cells wired together in series or in 
parallel or both. One such array is the 
Hoffman HSSP-2-40 Silicon Solar Module. 
This device consists of a number of cells, 
interconnected and packaged. The output of 
this module under full sunlight is 2 volts at a 
current of 42 milliamperes. The Hoffman 
module is available from Newark Electronics 
Corp. at the nominal price of S5.50. 

One problem encountered in solar cell 
operation is that of maintaining stable 
output voltage. The tunnel diode, being very 
sensitive to bias level, will not operate above 
or below its proper biasing point. The light 
input to a solar cell normally varies over a 
wide range of intensities and therefore 
output voltage would likewise vary. To 
compensate for this, some means must be 
incorporated to clamp the output at the 
proper level. This is accomplished through 
use of a transistor as a shunt regulator. 

A germanium transistor, the GE 2N404, 
was selected due to its sensitivity to low 
voltage and its low cost (58 cents). 


The circuit in Fig. 8 utilizes a solar cell 
supplying voltage in the range of zero to 500 
millivolts. The tunnel diode transmitter must 
have an input of 150 mv for proper opera¬ 
tion. The regulator circuit must therefore be 
capable of holding the voltage from the solar 
cell constant at this value. 

When solar cell voltage is below 150 mv, 
the transistor is “off” and appears to the 
circuit as an open. Above 150 mv, the 
transistor becomes increasingly forward 
biased due to the voltage divider made up of 
the two resistors in the circuit. With 
increasing forward bias, the device conducts 
more heavily and thus appears to the circuit 
as a shunt resistor whose resistance decreases 
with increasing applied voltage above 150 
mv. In this way, voltage above the bias point 
of the tunnel diode is dropped across the 
transistor and bias is held constant for all 
values above 150 mv. 



Fig. 8. Solar powered CW transmitter. 


The 20 microfarad capacitor in parallel 
with the solar cell filters out any noise which 
may be picked up by the light striking the 
cell’s surface. Fluorescent lighting will 
modulate a flashlight beam causing a 60 hz 
hum to be impressed upon the transmitted 
carrier. 

Many interesting experiments may be 
undertaken which make use of modulation 
of a beam of light. The transmitter may be 
modulated in this way or keyed by inter¬ 
ruption of the light source. 

A crystal controlled tunnel diode 
transmitter, modulated by a transistor is 
shown in Fig. 9. Here a TD-3 diode has been 
used to take advantage of its higher output 
capability. This circuit is shown operating 
from a battery but it may be adapted to 
solar power if desired through use of a 
voltage clamping circuit such as that pre¬ 
viously discussed. 

The TD-3 tunnel diode draws 4.7 ma with 
a bias of 125 mv. Thus the input power to 
the stage actually used by the diode would 
be .58 milliwatts. 

All capacitors should be chosen to be as 
physically small as possible. Voltage rating 
is not important as long as it exceeds two 
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Fig. 9. 50 mhz phone transmitter. 

volts. This device makes use of a bias 
network similar to that used in the 
transmitter in Fig. 8. Therefore it will not 
operate on frequencies other than that of 
the crystal. 

MILLEN 



Tunnel Diode Converter 


The converter in Fig. 10 is of the “self 
oscillating” type. Using a single tunnel diode 
as both oscillator and mixer, this circuit will 
hetrodyne a 50 mhz input signal down to 
the broadcast band. System sensitivity is ± 4 
microvolts at 1 mhz. The circuit may be 
operated from single solar cell power 
supplies and would make a fine companion 
for the CW transmitter in Fig. 8. 

Needless to say, there are many devices 
that would benefit from the use of tunnel 
diodes in their design. Their low cost, low 
power requirements, and many functions 
make them a natural for the experimenters 
bench. 

Well now OM, why not get out and buy 
yourself a few TDs and show the Kid that 
hams are not just switch throwers and knob 
twisters. Heat up the old iron and find out 
what its all about. You’ll have a ball. 
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The Magic T 


If you have been disappointed with 
paralleling rf power transistors in an 
attempt to get more power output the 
magic T could be the answer to some of 
your problems. Paralleling transistors in rf 
power amplifiers quite often does not yield 
the expected result; that is, double the 
power output. Unless the transistors are 
closely matched, one transistor will usually 
hog the drive power while the other(s) loaf 
along at best. You may even experience a 
loss of power unless you are very careful. 
Moreover, if one transistor fails there is a 
total loss of power output. The solution: Use 
Magic T at both the input and output to 
isolate the transistors. 




Fig. 1A. Simple reversing transformer can 
be used to drive push-pull amplifiers from a 
single-ended source. It also forms the basis 
for most of the other broadband trans¬ 
formers. Six turns of twisted (about ten 
turns to the inch) No. 24 enameled wire 
will work well at vhf-uhf on a T50-10core. 

For lower frequencies use T50-2 core. 

Broadband Transformers 

Back in 1959, Ruthoff 1 described a series 
of broadband transformers wound on ferrite 
cores. Ruthoff achieved some rather fan¬ 
tastic bandwidths with most of his suggested 
transformer configurations. He achieved 
bandwidths from a few thousand khz to 800 
mhz. He described several balun configura¬ 
tions which have been used quite extensively 


by amateurs and others. But, some of the 
other transformers including the hybrid or 
Magic T, have not been utilized to their 
fullest extent. 



Fig. IB. This 4:1 impedance transformer is 
very useful in transmitters to transform im¬ 
pedances. Five or six turns of No. 24 wire 
twisted together. See Fig. 1A for cores. 

As will be shown later, this transformer is 
great for boosting transistor impedances to 
a more useable level for matching. 

Since copies of the above-mentioned 
article are not readily available to the 
average amateur, some of the popular con¬ 
figurations are reviewed in Fig. 1 including 
the popular baluns to provide a ready 
reference. 

The ferrite hybrid shown in Fig. IE is a 



Fig. 1C. Unbalanced-to-balanced trans¬ 
former (Baiun) with a 1:1 impedance. The 
winding is the same as Fig. 1A with an extra 
winding to complete the magnetizing current 
path. For a KW balun in the 3 to 30 mhz 
range, wind a set of three biflar turns of 
No. 14 wire on a T200-2 core. For lower 
power requirements at vhf, use the lower- 
cost T50-10. 

carryover from the familiar microwave 
waveguide Magic T. See Fig. 2. 

Before discussing the waveguide hybrid 
Magic T, let’s look at the general form of a 
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hybrid as shown in the black box of Fig. 3. 
A signal applied to terminals A and C is 
delivered to B and D with no direct trans¬ 
mission from A to C or C to A. Likewise, 
signals applied at terminals B and D are 
delivered to A and C with B and D being 
isolated from each other. 

In the waveguide hybrid, the above dis¬ 
cussion holds; that is, a signal at 1 and 2 is 
divided equally between P and S with 1 and 
2 isolated from each other. Also, if ports 1 
and 2 are terminated, power applied at P or 
S is divided equally between ports 1 and 2. 


4 R 



Fig. ID. 4:1 balun. This is basically the re¬ 
versing transformer described earlier. Five 
or six turns of No. 24 twisted wire on a T50- 
10 core will do at vhf/uhf. Fora full gallon 
3 to 30 mhz balun, bifilar wind ten turns 
(do not twist) of No. 14 wire on a T200-2 
core. 

Now, let’s look at the Magic T as a power 
splitter. If power is supplied to port 3, it is 
divided equally between ports 1 and 2. The 
output signals at 1 and 2 have the same 
amplitude and phase. Assuming that ports 1 
and 2 are terminated equally, there will be 
no signal or power output from port 4. If 
there is some mismatch at 1 and 2, some 
power will be delivered to port 4, which can 
be dissipated in a terminating load at port 4. 

R R 




Fig. IE. Basic hybrid or toroid Magic T. 
This transformer is similar to the 4:1 impe¬ 
dance transformer, but note that the leads 
are connected differently. Also, there is 
only 2:1 impedance ratio between 1 and 3 
and 4 and 3. This is the basic device from 
which the power summer/divider is derived. 

Signals can also be applied to port 4, in 
which case they again split equally between 
ports 1 and 2, but they are 180 degrees out 




Fig. 2. Waveguide Magic T with a diagram 
representation. 

of phase. This connection could be used for 
push-pull operation. The operation is just 
the opposite when the Magic T is used as a 
power combiner. If a signal is applied to port 
1 and another signal at port 2, the output at 
port 3 will be the sum of signals at 1 and 2, 
and the output at port 4 will be the 
difference or zero. For push-pull operation, 
the output would ’be taken from port 4 
where the out of phase signals would again 
combine in phase. 


A - -B 

C - -D 


Fig. 3. General form of a hybrid. 

While on the general subject of hybrids, 
another interesting configuration that has 
been used quite extensively at microwave 
frequencies will be covered. It’s called a ring 
hybrid or ratrace. See Fig. 4A. Basically the 
ratrace consists of lVi wavelengths of 
transmission line with taps as shown. The 
port numbers correspond to the waveguide 
Magic T, and it functions the same way as a 
power splitter and power combiner. At 450 
mhz and above, it would be convenient to 
make the ratrace in printed circuit form; 
however at lower frequencies the size of the 
circle will become too big to handle con¬ 
veniently. But, the ratrace can be made in 
lumped constant form, as described by R. M. 
Kurzrick, S. J. Mehlman, and A. Newton, 2 
as shown in Fig. 4B with equations. This is a 
relatively narrow band device and should be 
designed for the center of a band. Using slug 
tuned forms, these devices can be made to 
function in the hf bands or at vhf with air 
core coils. 

Toroid Core Magic T 

The toroid core Magic T is essentially a 
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PORT 4 




Fig. 4. Ring hybrid or ratrace. 4A can be 
made in printed circuit form at high fre¬ 
quencies. Lumped elements can be used at 
lower frequencies as shown in 4B which is 
the Pi equivalent of the ring. 


ferrite loaded transmission line and is il¬ 
lustrated as such in Fig. 5A. The line lengths 
between points 1 and 2 and 3 and 4 
represent the bifilar wound coils wound on 
the core as shown in the basic hybrid of Fig. 
1. However, the practical toroid Magic T for 
transmitter coupling use is the one described 
here, because it shows the proper termina¬ 
tion for port 4. The winding is the same as 
shown earlier. Fig. SB shows how these 
windings are cross-coupled to make a four 
port Magic T. Bear in mind that there is a 
2:1 impedance ratio between ports 1 and 2 
and 3, and that when used as a power divider 
or summer, port 4 is terminated in a resistor 
of twice the resistance at ports 1 and 2. 

PORT 2 PORT 1 



FIG.5A 


FIG. 56 


Using the Magic T 

The Magic T has been suggested by 
several authors as a means of connecting rf 
power transistors to get more power output 
to defeat the problems encountered when 
transistors are paralleled. The most recent 
article by James A. Benjamin 3 describes the 



Fig. 6. Low-cost power summer/divider. 
Coils can be wound on 1 meg % watt re¬ 
sistors. One device built for a special appli¬ 
cation had four turns of No. 26 wire twisted 
togethed on each form. This device had ex¬ 
cellent characteristics over a frequency range 
that covered 350 to 550 mhz. To lower the 
frequency, simply add a few more turns. 
Also, better results (lower losses) can be had 
by using two toroid forms such as the 
T50 10. 

technique very well. In fact, he describes a 
broadband rf power amplifier that covers a 
band from 200 to 400 mhz and it does not 
use any tuned circuits. Some of the material 
from this article is presented here in hopes 
of spurring interest in using these same 
techniques to develop amplifiers that can 
cover the range from 50 through 150 mhz. A 
general picture of how the Magic T is used is 
shown in Fig. 7. The method shown provides 


Fig. 5. Toroid core Magic T. This is the 
configuration that is used at the input of a 
parallel transistor power amplifier to divide 
the power and isolate the transistors, and at 
the output to sum the power. For broad 
band vhf uses, five or six turns of twisted 
No. 24 wire on a T50-10 core is a good 
start. Twist the wire about ten turns per 
inch. 

Here’s hoping that you’ve found your 
way out of the ratrace because there is one 
more useful power summer/divider. It’s 
shown in Fig. 6 and it is useful because it has 
a 1:1 impedance ratio which may be needed 
when you have the desired impedances and 
don’t want to do any additional trans¬ 
forming. This device can be economical 
because it can be wound on high value 
resistor coil forms. However, it would be 
preferable to use toroid forms to keep losses 
to a minimum and to minimize the number 
of turns of wire. 


TRANSISTOR 

AMPL 



POWER 
OUT I 
AND 2 


Fig. 7. Block diagram illustrating how the 
Magic T at the input isolates transistor amp¬ 
lifiers 1 and 2 from each other and from the 
driver. This permits them to operate inde¬ 
pendently. Their outputs are added in 
another Magic T at the output. 


parallel type operation. If port 3 and 4 are 
interchanged at both the input and output, 
push-pull operation is achieved. This method 
of connection might be preferable since even 
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harmonics will appear in phase at the 
terminated port and be dissipated in the 
resistor. 

This technique is not limited to driving 
just two amplifiers but can be expanded by 
powers of 2 to the limit to your dollars. 
What I’m saying is that you are not stuck 
with rebuilding from the ground up if you 
want to go to more power. But, keep in 
mind that the driver must be able to supply 
enough power to drive the whole mess. See 
Fig. 8. 



POWER OUT 
EOUAL SUM 
Of ALL AMPLIFIERS 


Fig. 8. Diagram representation of how four 
amplifiers can be combined to get more 
power output. The next step is eight amp¬ 
lifiers, then sixteen, etc. 


The 200 to 400 mhz amplifier described 
by Benjamin is shown in Fig. 9A. Magic T 
(on toroid cores) is used at the input to 
divide the input power and isolate the 
transistors, and at the output to combine the 
power from the two transistors. Note that 
there are several other transformers in both 
the base and collector circuits. These are the 
4:1 impedance transformers of Fig. IB. Also 
note that there are no resonant circuits, 
hence with broadband transformers and the 
proper transistors a similar amplifier could 
be used to cover a wide range of frequencies: 
for example, 50 to 144 mhz or even 3 to 30 
mhz. Bear in mind, that transistor gain 
decreases at higher frequencies so you are 
going to get a decreasing power output as 
frequency goes up. But this is a fact of life 
and you would get less power with an 
amplifier designed specifically for that 
higher frequency. 

In the output, the load that the transistor 
must work into to develop the required 

V cc 2 

power output is given by R = ——“ 

For the amplifier in Fig. 9, Vcc is in the 


range of 12 volts and the expected power 
output is 2.5 watts per transistor. Therefore, 
R is in the range of 25 ohms. 

The 4:1 transformers T6 and T7 in the 
collector circuit step this 25 ohms up to 100 
ohms which, in turn, is stepped down by the 
Magic T to 50 ohms. So, no other impedance 
matching is needed to feed a 50-ohm 
transmission line and antenna. 

The 200-ohm resistor terminates port 4, 
and its value is twice the impedance at the 
two input ports. Actually, this resistor 
should be capable of dissipating the total 
power in case of problems. However, in 
practical operation, this resistor is dissipating 
very little power. So, you could get by with 
a ’/2 or 1 watt resistor. After all, if it does go, 
it’s easy to replace. The devices used in the 
circuit are ITT Semiconductor 3TE467s 
which are experimental devices, however 
other high frequency transistors like the 
2N3866, 2N3553, or 2N3924 could be used. 
The input impedance of the 3TE467 is 2 
ohms which accounts for the double trans¬ 
formers T2, T3, and T4, T5 in the base 
circuits of the transistors. These 4:1 trans¬ 
formers step up the 2-ohm transistor input 
impedance to 32 ohms which is then stepped 
down by T1 to 16 ohms. The driver 
impedance will be higher than this, so you 
could probably use link coupling to step this 
up to the driver impedance. Most of the 
devices mentioned above require drive 
powers in the 100 to 200 mW range. So a 5 


T2 



Fig. 9. Broadband vhf amplifier uses no 
tank circuits. T1 and T8 are the Magic T 
described in Fig. 5B. T2, 3, 4, 5, 6, and 7 
are the 4:1 impedance transformers of 
Fig. IB. 
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to 600 mw driver will do. The extra power is 
to take care of transformer losses. 

Bear in mind that the input impedances 
of devices vary. These are specified on the 
data sheet. For example the parallel input 
resistance for the 2N3924 is about 11 ohms 
at 50 mhz. So, if you experiment with this 
device, you may only want to use one step 
up transformer in the base. 

Benjamin used the blocking capacitor 
between the two base transformers to 
equalize power output over the desired 
frequency range. That is, he chose the 
capacitor value to reduce power output at 
low frequencies to compensate for the 
higher transistor gain. This capacitor can be 
made to resonate with the transistor’s LCR 
input characteristic on an experimental 
basis. Value will depend on frequency and 
transistor. Try a capacitor in the 1000 pf 
range as a start. Then substitute for maxi¬ 
mum power output. Benjamin’s design 
yielded reasonable impedance levels. Other 
designs may not. In these cases, the usual Pi, 
L, or tuned matching network can be used 
with the Magic T. Tuned circuits destroy the 
broadband feature, but they may be 
necessary for matching or for harmonic 
attenuation. Lots of luck with your ex¬ 
perimenting. 

. . . Darrell Thorpe 

The toroid cores mentioned are available 
from: Circuit Specialists Co., P. O. Box 
3047, Scottsdale, Arizona 85257. TheT50-10 
or T50-2 cores are (2) for 1.00 with No. 24 
wire. The T-200 core, for Kw blauns, is 
$2.00 each with No. 14 wire. 

Please include 25 cents for shipping with 
each order. 
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Willard H. Solfermoser, KQDVI 

1905 West Lake Street 

Ft. Collins, Colorado 80521 


Uncle Will and 
News from the Poudre Valley 


Dere Mister Editer: 

Our Radio Club president reported he had 
been hamming amongst his ham friends ever 
night for a week and had a sore throat from 
hollering loud enugh to get heerd above his 
friends’ TV sets. The friends’ TV sets kept 
trippin the VOX makin matters even wurse 
as then they doubled bout ever other trans¬ 
mission. Our presedent said he wasn’t even 
shore if some of the members would recollect 
he was even on the air without rechecking 
their log, if they kept one they could read! 
But the good presedent admitted TV was here 
to stay, said he even was laming to live with 
it if Ben’s TV could just keep it running. 

We had some bad news lately with our pre- 
sedent’s doctor telling him he might be gettin 
ulcers. The doctor order him to take it easy 
and let the other “ham” members do more 
work. Our presedent sid all his members was 
working now, 4 was working for him and 30 
was workincga/n him, but then they was ALL 
workin! 

He also said him and a couple other mem¬ 
bers got out the records fer the last year to 
see how the work load was runnin and the 
record wasn’t good. They showed that 15% 
was pushin the wagon and 85% was just 
ridin. It was that 85% he allowed, that mite 
be givin him ulcers. One of the other workin 
members looked at the things he had done 
and said he didin have no ulcers hisself but 
he was gettin tired blood and, after all that, 
he figgered he was just POOPED from 
PUSHIN! 

Our presedent said him and the secretary 
decided to make another little survey to find 
out what that 90% of the inactive Radio 
Club “hams” was doing. They found 40% 
was pouting over somethin that had took 
place at an old meetin. These members 
couldn’t recollect just what it was but they 
claimed they was so upset they couldn’t get 
over it! 

Another 8% was settin at their receiver 
keepin score on how many times some AM 
station would qrm them with carrier. One 
fellow, they reported, was keepin score by 
cutting notches in his mike. Twice his knife 


slipped and he cut through his mike cord 
which only made him madder. Once he wait¬ 
ed an hour for a station to identify but then 
he found out the carrier was from his 100 hz 
calibraytor which he had left on by mistake. 

About 22% was figgerin out how to get 
rid of ARRL. They didn’t have nothin spe¬ 
cial again ARRL but getting rid of anything 
like that was jist one of there aims in life. 
Now ever club has some of them kind! It 
sure takes a wise ham to know when he is 
fightin for a principle or merely defending 
his prejedice. 

The other 20% of the inactive Radio Club 
group was just being gud listeners. They 
wood never think of hookin up there trans¬ 
mitter and participating. They just sat and 
listened to the others. 

Our Radio Club bunch sure haven’t done 
too well lately on new gear. Out of the duz- 
ens I talked too there warn’t one that has re¬ 
cently got some new TVI gear. I always say, 
The ham who has everything 
Must need ONE MORE, no doubt, 

A gadget that will explain to his wife 
The “junk” he cannot live without! 

After comin thru anouther holiday season 
it seems as if we measure the joy of our holi¬ 
days by the number that gits killed on the 
highways and ever year it gets more joyful. 
So please try to drive careful with your car 
full! I’ll promise to be especial careful while 
driving and hammin. These summer holidays 
can be murder. 

Lookin back at what I rote, I can tell you 
I ain’t got the litterary talent nor them easy 
flowin werds of them writers who usually 
have articles in your magazine. I shore hope 
that you git the main message of this here 
letter though. So, anytime, Mr. Editer, you 
want to know the state of the werld and how 
things is goin in the ham werld, just git me 
the werd and I’ll poll the Radio Club delega¬ 
tion. I shore don’t rite nice, nor good, nor 
purty. I’m certingly not the best in the West 
but I am the cheapest you got. 

“73” from the foot of the Rockies, 
Old Uncle Will 
K0DVI 
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Jim Ashe 


Basic Soldering Outfit 


Confused by all those ads and catalog 
entries offering soldering gear, guns, and 
irons? I’ve been soldering in electronics for 
the past twenty years, yet when I was 
researching this article I found a slightly 
disconcerting variety of choices. So if you 
think it’s hard to choose the best tools for 
your work you must have lots of company. 
The Basic Outfit 

Over those twenty years I’ve tried a 
variety of gear, looking for some optimum 
collection. I have even experimented with 
soldering guns, which I do not recommend 
to anybody. Too clumsy and uncontrollable. 
By degrees I finally evolved what seems to 
be the best all-round soldering outfit, and 
the gear I’m describing here has all been 
busy in my private lab for something over 
the past five years. It’s not the cheapest you 
could buy, but I believe it’s the best invest¬ 
ment. 

Here’s what it should cost you to dupli¬ 
cate this set, if you purchase all new 


materials. 

Variac box, home made $12.00 

Ungar type 776 handle 1.43 

Ungar type 4033 48 watt 

plated chisel tip 2.83 

Ungar type 1237 38 watt 

thread-on tip 1.86 

Ungar type PL-111 plated tip 

slightly modified .70 

Some good solder (1 pound) 3.00 


Total investment in the order of $22.00. Not 
bad, considering everything except the 
solder will last many years, and the Variac 
box will have other uses. 

The Variac Box 

As the most expensive item in the system,, 
perhaps the Variac box deserves attention 
first. And it is the part that makes the rest of 
the system thoroughly practical. The Ungar 


irons tend to run too hot if they are used 
while connected directly to the power lines, 
but with the added Variac box they can be 
toned down to just the right temperature for 
delicate work, or overvolted for heavy-duty 
cable or chassis soldering. 

A 4x5x6 inch Minibox contains the 
circuit shown in Fig. 1. The Variac is the 
most expensive component, and I discovered 
Allied is selling some tiny 1-ampere Ohmite 
variable transformers for $8.00. And La¬ 
fayette’s catalog lists a comparable trans¬ 
former priced at $9.00, rated at 1.25 amps. 
Both prices are below the cost of my 1.75 
ampere Superior transformer, and either will 
do a fine job of putting out the 0.5 amps or 
so required by Ungar’s huskiest tip. 

A neon pilot lamp in the input circuit 
avoids difficulties with indicating the vari¬ 
able output voltage, and the double-pole 
power switch is standard practice in all the 
gear I build. It disconnects both sides of the 
power line, an elementary safety precaution. 
I placed the fuse in the output side of the 
circuit because this is where the current may 
be greatest. I could be drawing one-quarter 
ampere input current to develop four 
amperes output current at seven volts or so, 
which could spoil a few turns of Variac 
winding at the low-voltage end. Of course 
that ruins the rest of the Variac, an unde¬ 
sirable accident completely preventable by a 
properly placed fuse. 



Fig. 1. Schematic of the Variac box. This 
circuit is a handy one to have on the bench. 
Be careful to respect the Variac's current as 
well as power limitations. 
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If you are using the Vaiiac box for some 
test rather than soldering work, remember 
there’s a straight-through connection at one 
side of the power line, and an almost-direct 
connection to the other. A slightly better 
but more expensive arrangement would have 
included an isolation transformer. 

The husky ac chassis-mounted male plug 
appearing in the photo is going to come out 
one of these days. I’ll replace it with a 
standard cheater-cord type tv connector. 
Everything else in my lab except a couple of 
instruments that require about 800 watts 
apiece (old vacuum-tube gear) now has these 
convenient cheater-cord connectors. It’s nice 
to avoid carrying around all those cables 
when moving a piece of gear. 

The interior layout is simple and straight¬ 
forward. There’s just enough room in the 
box for aq uncluttered layout. The white 
wires go straight through from the input to 
output, and the black ones carry the circuit 
through the variable transformer. 

Before assembly, I cleaned the box and 
sprayed the upper part with dark green 
enamel, and the lower part with flat black. I 
used an inexpensive, fast-drying enamel that 
has proven remarkably long-lived. 

The Ungar Hardware 

Ungar’s No. 776 handle is an evolved 
version of a simpler iron they started pro¬ 
ducing some time after WW2. I had one of 
those and liked it, although it tended to 
become quite hot, and the plastic gradually 
scorched black. Since then Ungar has licked 
those problems completely. The modern 
metal-shielded, cork-insulated handle is com¬ 
fortable to use, cool, light, well-behaved and 
long-lived. Someday I’ll have to try one of 
their newer varieties, but I have to admit to 



The complete basic soldering out-fit. Pretty 
simple, isn't it? Under $22 in all new parts 
should set you up with this, and it will last 
many years. 



Parts layout inside the Variac box. Use 
plastic insulated solid wire. 

a tendency to get by with the thoroughly 
satisfactory and less expensive old-standby 
No. 776 handle. 

Depending upon whatever job you have 
in mind, you simply screw the appropriate 
tip into the handle, like an electric lamp 
bulb. If you have a heavy job of soldering or 
are working on large vacuum-tube gear, the 
type 4033 48-watt tip is very appropriate. 
When connected directly to the power line 
this tip runs hot enough to burn the solder, 
but at a lower-voltage setting it is extremely 
well-behaved. Since it is silver and iron- 
plated it does not have to be filed down and 
tinned frequently* as I used to do with the 
old copper irons. In fact, you never go at 
this tip with a file. It will wear out in a few 
years if you can use it enough, and then you 
spend less than $3.00 for a replacement. 

When you have a heavy chassis-soldering 
job to do, you use this tip. Let the iron 
warm normally to soldering temperature, 
and then turn the Variac to maximum 
voltage. In a minute or so the iron will start 
to give the impression of being very hot. 
Shortly after this you can start soldering, 
and there will be enough heat to do much 
heavier copper cables than you would ex¬ 
pect, or good chassis work. I have even used 
this setting for aluminum soldering, with 
messy but usable results. 

As soon as you are finished, let the iron 
cool down to normal temperature and 
finally turn it off. Don't leave it at the 
high-voltage setting any longer than neces¬ 
sary. Some of this sounds like rough treat¬ 
ment, but since the iron spends most of its 
working hours at relatively low temperatures 
it seems not to have life problems. The 
gradual warmup and cooloff I’ve recom¬ 
mended for overvolting may have something 
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The two basic tip assemblies. Both have 

been in business for a few years in my lab. 

to do with it too. I’ve never had an Ungar tip 
fail, although a couple or three have come 
apart after accidental very rough treatment. 
These tips are rugged, but are not up to 
being dropped onto hard concrete floors. 

For light-duty work, small vacuum-tube 
gear, and printed-circuit wiring, use the No. 
1237 heating element with a PL-111 tip. 
This tip comes as a straight-line piece, and 
after you assemble it to the element bend it 
to an angle of 30 degrees or so to the long 
axis of the iron. Take the strain on the metal 
part of the heating element, and bend with a 
heavy pair of pliers. The angled arrangement 
is far more convenient for soldering. This 
tip, too, does not need to be filed down and 
retinned. And as with the No. 4033 chisel 
tip use the Variac box to control the 
operating temperature. 

If you don’t dismantle the tip from the 
heating element once or twice a week you 
may find it has bonded itself permanently in 
place. Since I might want to use another tip 
sometime, I store the heating element with 
its soldering tip removed. 

Soldering Hints, and Applications 

I won’t repeat all the stuff you find in the 
books (which you ought to read) and I’d 
specially recommend How to Build Elec¬ 
tronic Equipment by Johnson, Rider Pub¬ 
lisher No. 286. But here are a few sugges¬ 
tions. 

Don’t have any acid core solder in your 
lab. Use good rosin core solder, but watch 
out for what you find in the shops and 
stores open to the public. For instance, a 
certain very large retailer sells rosin-core 
solder at a very economical price. Turns out 
it is 40/60 solder: 60% lead. You don’t want 
that because its melting point is about 100 
degrees F. higher than the melting point of 
good solder. 


Looking at any reel or package of solder, 
you should find an entry typically 50/50, 
maybe 60/40 or even 63/37. These are 
percentages of tin and lead, the tin percen¬ 
tage given first. Solder with more tin melts 
at a lower temperature, which is preferable. 
It costs more because tin is more expensive 
than lead. I use 60/40 solder for most work, 
which melts at about 370 degrees F., and 
always purchase the finer-gauge Kester or 
Ersin electronic solders. 

When soldering, according to the books, 
you let the iron heat the work and then melt 
the solder directly on to the work. I think 
this advice is a bit misleading. Typically, the 
work is warmed with heat carried over by 
the rosin flux. Since the work is not yet 
warm and heats very slowly by conducted 
heat from the iron, there must be some flux 
free on the iron tip to carry the heat to the 
work. Next time you’re soldering watch 
closely and you will see this. When I am 
soldering I place the iron against the work, 
and if the work does not heat very rapidly I 
touch the rosin-core solder to the iron. The 
fluxing causes the work to heat rapidly and 
as soon as I see the joint becoming hot 
enough to accept solder from the iron I then 
add a bit of solder to the work. 

The iron should be warm enough that 
soldering proceeds quite rapidly, but not so 
hot the solder burns and free flux on the tip 
develops rapidly into crisp black flakes. Try 
experimental soldering at various settings 
and you’ll soon discover which ones are best. 

I haven’t found anything better than 
heavy brown paper towels for cleaning my 
iron. It smells odd, but works great, and 
although the iron is quite hot there is no fire 
hazard. I start at the handle end of the tip 
and wipe right down to the end when 
necessary. Ungar and others offer special 
pads for this cleaning. I’m going to try one 
of these someday, but I’ve got by with the 
brown paper towels for some time now. 

When you have some plastics or brown 
polyethylene work to do, use the heavier 
No. 4033 tip. It should not be so warm the 
solder softens. Once you’re done with the 
plastics work (sealing a twin-lead dipole to 
its transmission line, for instance), turn up 
the Variac to a normal soldering setting and 
as soon as the solder softens start wiping the 
tip with the brown paper towel. You’ll get 
strong sharp plastic odors, but the tip will 
clean up nicely. Apply fresh solder and 
you’re ready for normal work again. 

. . . Jim Ashe 
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Bill Hoisington, K1CLL 
Far Over Farm 

Peterborough, New Hampshire 03458 


Light Naturally Runs Down 


It is time, not Doppler recession, that causes the famous red shift of 
the spectrum of all the distant stellar and galactic objects. 


The application of this principle to elec¬ 
tronic communication may have a great 
effect on the high-speed digital transmission 
of computer data through space, here and 
elsewhere. 

Even today 600,000,000 bits per second 
can be achieved, which could take care of 
several computers “talking” to each other at 
once. 

The sentence in the Scientific American that 
triggered the writing of this article. 

On page 58, third column, February, 
1969, we find the following, written by 
V. L. Ginsberg, of the U. S. S. R., speaking 
of quasars. “. . . not one of the approxi¬ 
mately 1000 Quasars so far observed shows a 
shift to the ultra-violet that would indicate 
motion towards us.” 

Many times I have read about the red 
shift of light from distant sources, from 
which the “Big Bang” theory was evolved. 
According to this one, every island universe, 
galaxy, star, quasar, pulsar, what-have-you, 
is receding, each from the other, including 
us. It is a possibility, perhaps, but one which 
never appealed to me at all. Now of course 
Doppler shift does most certainly exist, but 
there is another possible explanation of this 
red shift that is found to increase in direct 
proportion to the distance of the source 
from us. 

This is the theme and purpose of this 
article, a possible explanation of how light 
can slow down (not in Velocity, although it 
might do that too, over a long period of 
time) and increase its wavelength. This 


slowing down, once again, concerns its rota¬ 
tion as a three dimensional blip of energy, 
whose shape is yet to be determined. Maybe 
a flat spiral? 

Introduction and philosophy of this article 

There is a possible explanation of how 
light can “run down”, which is detailed 
below. It also shows why these same light 
waves act like particles. They have to; 
they’re shaped like particles! As the title 
suggests, light naturally runs down, not in 
velocity, not in frequency (it hasn’t got 
any!) but in rotation, which causes the size, 
and therefore the wavelength, to increase. 

_ I can imagine, so far, no mechanism 
whereby it should speed up, but have for 
years been working on one whereby it may 
slow down. Not in its travel through space, 
but in its “rotation,” which is accompanied 
by an increase in wavelength. I am repeating 
here for emphasis. It just takes a little more 
time, measured in light years, and does not 
require any Doppler caused by motion. 
Doppler shift can occur also, of course, but 
the large red shift found on all distant 
objects had nothing to do with Doppler, 
which is another subject entirely. 

In this article we will bring to bear on the 
subject many ideas and facts which, after 
study, will be seen to be very pertinent. The 
application to “radio” transmission will also 
become apparent. 

Waveshape 

Anyone having experience with fast 
timing in electronics during the past thirty 
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or so years knows the importance of the 
shape of waves, even if only in two dimen¬ 
sions. Pursuing this a little further we come 
to, or rather approach, the “infinitely short 
pulse”. This, as the old German professor 
used to say, “Ve don’t got”, but we can get 
pretty close, as will be seen. 

Plunging right into the intriguing world of 
electromagnetic pulses which are extremely 
short in time. Fig. 1 shows a “multi-bar¬ 
relled” graph of certain parameters which 
will help you break away from the much too 
narrow concept of only sine waves and 
frequency, useful as they have been and may 
still be, for certain special cases, and lead 
you into another more generalized world 
where the three-dimensional shape of a wave 
is very important. 

After all, how can a single event have a 
“frequency”? Fourier said that any pulse 
can be resolved into its component fre¬ 
quencies. In the sense that “it is possible to 
divide time into smaller lots of time” this is 
true, but blind following of his work, great 
as it was, with “sine waves only” has 
unfortunately served to obscure equally im¬ 
portant possibilities of work with “non-sine- 
waves,” as will be shown. This work covers 
the entire left side of Fig. 1. 

A single event, by definition, cannot have 
a “frequency”. If you attempt to chop it up 
into “component frequencies,” you are not 
dealing with the original event, and you are 
certainly practising obscurantism, even if 
unwittingly. If you grind a stone into mole¬ 
cules it no longer falls, but drifts away on 
the breeze. It is, of course, no longer a stone 
and doesn’t act like one. It cannot truly be 


said to be “Just a matter of size or degree.” 

Single electromagnetic waves are present 
all over the world as lightning, etc. Such 
single waves can bounce back and forth in 
space or on conductors or filters and acquire 
a frequency by so doing, but that is not 
necessarily its frequency! 

The action of filters has been dealt with 
at great length through the years, but please 
do not neglect the preceding sentence. 

Features Shown On Graph No. 1 

1. The entire left side of this graph is still 
mainly unused by engineers today. It has 
however had immense usage by “Nature” for 
millions of years. This is the region of heat 
and light waves. The time duration of the 
photon has not yet been directly measured, 
other than to say that it can be obtained 
using the velocity C and the wavelength of 
light. 

2. It is interesting to note that the work 
with Lasers moves to the right on the graph, 
increasing the “time on the air”, and the 
frequency precision. Naturally, hasn’t every¬ 
body been brought up on sine waves? 

3. Even with today’s crude methods, infor¬ 
mation can be transmitted through space at 
a rate of about 600,000,000 bits per second, 
by operating on the left side of this graph. 

4. The need for “frequency bandwidth” of 
course disappears on the left side of this 
graph as we enter the domain where time 
reigns supreme. Each event, photon, single 
electromagnetic pulse, digital bit, or what 
have you, is a single event. There is no need, 
nor any utility, in considering frequency 
while on the far left of this region. 



Fig. 1. Graph No. 1. 






5. By the following means “noise” can be 
reduced in time channels in the same fashion 
as is done with frequency channels. Any one 
time channel is “open” for a very small 
amount of time. In a way this can be 
considered the “reciprocal of integration,” 
and just as useful. 

6. One example of the use of this graph; Use 
two transmitters, one operating on the far 
right of the graph as an excellent clock and 
only as a clock, the other on the left side as 
the “bit sender”. Transmitter A sends preci¬ 
sion timing using a highly stable crystal 
controlled microwave signal on, for example, 
1,000 megacycles. Transmitter B sfends one 
bit every nanosecond, timed by A’s clock. 
At the distant station, Receiver A sets up the 
clock based on transmitter A. Receiver B is 
turned on by clock A, and receives the 
digital information through the nanosecond 
gates. 

You can’t say much that is meaningful in 
terms of frequency about a single wave of 
this nature, except that it “spreads from 
here to there” in frequency. Belaboring the 
point because of most reader’s training in 
Fourier’s analysis, with, I believe, no corre¬ 
sponding studies of really short pulses, like 
10 to the minus 18th, getting into the 
photon region, to say it has a “bandwidth”, 
which to most people means frequency 
bandwidth, doesn’t really say very much 
about the wave as yet. 

However, if you speak in terms of time 
bandwidth and time filters (narrow time 
gates), and use something handier than the 
second which is very “gross” for this work 
you can begin to define these waves, 
(photons, small, large, and giant) with great 
precision. You can see here, of course, the 
action of Heisenberg’s famous uncertainty 
principle working right in front of your eyes. 
The closer you measure a wave in frequency, 
the more time it takes. The closer you 
measure it in time, the more frequency it 
takes. Real simple, right? 

It doesn’t matter very much in time 
whether you listen to WWV for two hours or 
for three, and it doesn’t matter very much in 
frequency bandwidth whether you say 20 
GHz or 30 GHz. 

This relation is trying to tell you some¬ 
thing, if you will open your mind a little. As 
a clue the photon is caused by an electron 
changing its energy level. Well, didn’t we 
agree above that for a conductor (obviously 
full of electrons) to radiate you touch it 
with a battery? 
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This whole subject region is of course 
way out on the left side of graph no. 1, and 
as such is strictly in the time domain. Just 
forget about frequency while you’re over 
there. 

It just happened that someone (I think 
perhaps Fessenden, but Lodge had some 
claims way back nearly one hundred years 
ago), first put an inductance in the line, or 
across it, thus setting up resonance. This 
allowed the use of two stations at the same 
time in the same town, which was most 
ususual for those days. And so we inherited 
frequency separation for our multitude of 
broadcasters. Time division could have given 
us an equal number of stations but no doubt 
an equal number of problems; all different! 

All of this is leading up to the third 
dimensions of the photon, the one which 
causes it to “look” and “act” like a particle. 
At times, that is! 

Oscillators are not needed for the generation 
of electromagnetic waves 

Light and radio waves (that is once again 
electromagnetic waves), are fundamentally 
generated by a change in voltage, or current, 
or both. Because, although a battery may 
just sit there with positive voltage on one 
end and negative voltage on the other, no 
event really occurs until at least one electron 
is moved; then you have a current. If a 
conducting sphere, in space, is touched by 
one side of a battery and then by the other 
side, radiation will take place and travel 
outward at the velocity “C”. It will do the 
same if touched by an electron and then by 
a “hole”. 

A copper sphere radiates some eighty 
percent of an electrical energy distribution 
on its surface in the first half wavelength. It 
is the world’s fastest radiator, has the worst 
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Fig. 2. Vortex wave grazing on water. 


“Q” known, and if properly treated, can 
serve to radiate and transmit right now, even 
with crude methods, some 600*000,000 bits 
per second of information through large 
amounts of space every second. Takes care 
of any information several big computers 
can handle simultaneously, too! 

We are getting warm now, on the basic 
subject matter. We just need to find a small 
enough sphere to radiate those small light 
wave pulses. What’s that you say? The 
molecule or the atom, or the nucleus? 
Sounds possible. We will need a real wave, 
but one that has a 3D shape like a particle. 

A wave already exists which is constricted in 
three dimensions, even four if you count 
time also. 

But, you say, “all waves spread out as 
they travel”. That’s what you’ve been 
taught, so that’s what you believe. Who are 
you to question your “betters”, the Great 
Savants who proved that light consisted of 
waves, and the other greats, like Einstein, 
Planck, and Bohr, to name a few, who 
proceeded to prove light was composed of 
particles? Now just a minute, aren’t the 
above contradictory? Yes, of course, and 
then they were also combined (partially) by 
the Nobel prize winner Prince De Broglie. 

And so it has gone on, perhaps needlessly, 
for there has been in existence for untold 
decades, a type of wave that has the shape of 
a particle. It even has a name! The vortex 
wave. True, it is a sound, or shock, wave, 
and sound waves require a “substance” in 
which to propagate, such as air, water, or a 
solid. But supposing and here comes a great 
big supposition, we simply investigate this 
sound wave as a starting model only, for an 
electromagnetic wave to work on later? 
Don’t forget sound waves are also taught as 
“radiating in all directions”. 

My first meeting with the vortex wave 

In my youth we lived on ah island in 
Maine every summer and I used to go a mile 
and a half over to the mainland every day to 
get the mail. On clear calm days with a slight 
swell running our one-lung Captains boat 
pow-powing away, the fourteen minute trip 
was a great pleasure, with time to relax and 
watch things that were happening. One of 
these was the exhaust from the old five 
horsepower make-and-break engine. It fired 
several times a second and the blast was 
released through the exhaust vent, on out 
through the muffler (which I believe had no 
“insides” left), and on out through the two 
inch pipe, positioned horizontally out over 
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DIRECTION OF TRAVEL 
OF WAVE IS OUT OF THE 
PAPER. - 

Fig. 3. Doughnut wave phase diagram. 

the water. When the 22 foot dory rolled 
slightly at an angle just under the horizontal, 
a peculiar phenomenon occurred. An impres¬ 
sion was created on the still surface of the 
water anywhere from 25 to 100 feet out, 
with every exhaust blast. 

This impression, shown in Fig. 2, 
occurred with a slight delay which I asso¬ 
ciated with a sound wave. I found out later 
it was the mark a vortex wave makes on 
hitting the water at a slight grazing angle, the 
doughnut shaped wave standing up vertically 
as it hit the water. 

Later vortex waves 

Working as a member of the Technical 
Staff, Bell Telephone Laboratories in New 
York in the late forties, was a considerable 
inspiration. One which encouraged me to 
pursue my studies of fundamentals, and 
helped to make me think deeply about 
electromagnetic waves in particular, even 
though H. S. Black, inventor of the feedback 
amplifier, said to me, “You must think, 
write, and talk rigorously here at Bell”. 

These studies led me to wonder more and 
more about the famous controversy over the 
particle-wave question, and to investigate the 
generation and propagation of the vortex 
sound wave as a class of non-spreading waves 
that perhaps could be used to imagine an 
electromagnetic wave of similar character 
and action. 

Generation and mechanism of the vortex 
sound wave 

Boxes with small round holes in front 
were pounded on the back with a hammer 
and these indeed generated nice vortex 
waves. Satellites, space ships, and other 
things entering our atmosphere also make 
nice ones. They have a name too; “sonic 
boom”. 

These boxes were filled at times with 
smoke, and very fast-travelling rings were 
blown, as well as quite slow ones. Note that 
shock waves can travel at all kinds of speeds, 
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such as the Bikini shock wave was that 
travelled at many Mach numbers. With these 
smoke rings, the mechanism of the ring, its 
slowing down in frequency (rotation) as it 
travelled, the rotation of the smoke particles 
following the wave motion around the 
doughnut shaped ring, their rotational phase- 
change of 360 degrees around the ring, and 
their generation by the round exit hole of 
the box could be seen by the eye. Each 
particle rotated, travelled around the cross- 
section, and the ring as a whole travelled 
forward. Perhaps, if you are old enough, you 
remember the Flettner Rotor-Sail Ship? A 
cylinder, or sphere in a slipstream (gas or 
water) which, perhaps due to its own 
motion, or that of the medium, or both, is 
subject to a force at a large angle to the 
direction of travel. This causes each particle 
to move sideways, as it travels ahead, making 
a spiral relative to the previously undis¬ 
turbed medium; air in this case. 

The doughnut shaped ring of smoke has a 
fascinating stationary metallic toy equivalent 
known as a “Slinky”, which is a flat spring 
that can be curled around and have its ends 
joined. Then if you rotate the metal around 
the cross-section you will see the “phase” go 
180 degrees out opposite your fingers and 
magically come back in phase again. See Fig. 
3, which illustrates both the Slinky and the 
smoke ring. 

Slowing down in rotation 

Naturally, the smoke ring particles slow 
down as they travel through the molecules 
of air, as does the force-wave associated with 
these particles. Also, the cross-section gets 
bigger, the doughnut gets bigger and its 
forward travel slows down. Now, of course, 
the force-wave itself is the generator, and the 
particles were only put there to render the 
wave visible, which they do nicely. 

The electromagnetic vortex wave 

The great Maxwell said that there was a 
“medium” for electromagnetic waves. He 
confidently assumed other physicists 
(“Natural Philosophers”) would discover 
this. But, as you know, they did not do so, 
and, one hundred years being quite a time to 
wait, it became unfashionable to talk about 
this “aether.” After all, if you were unable 
to find it, even though you know a wave has 
to have a medium, and being a professor you 
had to teach something, the only thing you 
could do was to make it an “out” thing and 
stop talking about it. Maybe then people 
would stop trying to make you admit you 
didn’t know. You can also fall back on the 


excuse that the only thing needed is to be 
able to measure it. Pretty slim pickin’s, I 
think. 

Now let us suppose that the light waves, 
or quanta, as they are also called on alter¬ 
nate days of the Advanced Studies Group’s 
week, are actually something like the vortex 
wave. They can be generated by a phase 
delay mechanism, but, before that, they 
cannot be other than a single event. This fits 
fine. The non-phase-coherence of unfiltered 
natural light waves (sunlight for example), is 
a fact. 

The single wave (the shock wave as 
generated in the box), allows the wave to 
fold on itself, as can be seen best in a glass 
smoke ring box, so that the doughnut shape 
is formed, travelling forward, with every¬ 
thing nicely in phase in that single little 
energy-packet-wave itself. If you try to make 
the vortex wave out of a continuous wave 
motion you will fail. 

Still, supposing that we succeed in 
making, by means which I propose to use 
later, a somewhat similar type of electro¬ 
magnetic wave. What will we have? It 
probably will travel at the velocity C, at least 
at first, unlike the vortex wave which can go 
at Mach N when first generated by a 
hydrogen bomb. 

Due to an entirely, different medium 
being used, not only in our atmosphere and 
in Space, but pervading even the atom itself 
and probably the nucleus too, our electro¬ 
magnetic vortex wave will rotate (spin?) (1/2 
spin?) at a rate which will be very fast, 
dependent on its size, like gamma rays, 
X-rays, blue light, red light, etc., as this size 
increases. 

This length may be seen to be the size of 
the “doughnut” or whatever shape it may 
turn out to have, (perhaps a varying one?) as 
it goes by or impinges on something, such as 
a photo-electric surface, for example, at the 
velocity C. Although it may not be shaped 
like a doughnut at all, it will be confined in 
three dimensions. 

A wave of this type also needs quite a 
special type of detector, and would quite 
naturally need to be small in order to knock 
one photo-electron out of an atom. I have 
imagined a detector for this type of wave 
(the giant photon one) but it doesn’t look 
like an atom. Or does it? What does an atom 
look like anyway? It was Lord Rutherford I 
think who said, “You will never see an 
atom”. Maybe so. And then again, maybe 
not so! 
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FIRST SPARKS 



DIRECTION OF 
RADIATION 



REFLECTOR 


Fig. 4. One of Marconi's first radio trans¬ 
mitters. 


The light wave gets bigger as time goes by 

As the photon-lightwave-particle dough¬ 
nut wave travels through space and through 
the medium which after all must be there in 
some form or other, even though the mind 
of man has not yet actually “put his hand on 
it”, it may well act like the vortex wave 
model in several respects and slow down its 
rotation (or whatever it is doing to keep 
itself together) over a large number of years 
at least, getting bigger as a result of that 
medium having some friction, however small 
this may be. 

This will of course increase its wave¬ 
length, making a “red shift.” Don’t forget 
that it is a unique, single wave, or event, and 
therefore not having any frequency, as far as 
a continuous collection of waves following 
each other is concerned. 

As we go by here in sort of a rush (after 
all this is an article, not a book) the 
particle-wave controversy may be cleared up 
once and for all. 

Time division versus frequency division and 
the uncertainty principle, as they apply to 
the photon and radio waves. 

In our present era, frequency division 
reigns almost supreme but it was not always 
so! Marconi’s first transmitter was the 
“four-ball” type, which was that of his 
teacher, Professor Rhigi, who followed 
Hertz’ model, as shown in Fig. 4. 

In this system the two outer balls charged 
up, then discharged by spark, over to the 
two inner balls which then proceeded to 
generate a spark between themselves, and 
the two outer balls then disconnected them¬ 
selves automatically by quenching their 
sparks as the voltage dropped. 
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Note the absence of inductance, other 
than the copper surface of the spheres 
themselves, and remember that a copper 
sphere radiates some 80% of its energy in the 
first half wavelength. There is not much 
point in calling it half a cycle as the event is 
almost over by then. Fig. 5 shows an 
approximation of the waveshape, as drawn 
by some of those lads in the last century, 
one of them being Sir Oliver Lodge, who was 
quite aware of the time duration involved 
which was a few picoseconds (10 to the 
minus 12th sec.) even in the absence of such 
things as Tektronix or H. P. scopes! 

Being considerably versed in optics, they 
measured it by the use of interferometers 
and, of course, in a wave as shown, there is 
little to interfere with! But the inter¬ 
ferometer will, and did, draw the waveshape 
nicely for them, even if only in two di¬ 
mensions. 

Into the realm of pure conjecture 
The Electron. 

Let’s really delve into things a little. I 
have never read anything about the shape of* 
an electron, other than it is not known. Even 
though some learned types of people say 
that, “it is useless to inquire into such a 
thing,” this still doesn’t satisfy me. It has 
mass, probably of electronium, and can thus 
stand still, which is impossible for a photon. 
It is the basic unit of electricity, at least so 
far as is known today. It still suffers tremen¬ 
dous confusion with something called “cur¬ 
rent” because our learning and teaching 
suffer even more from tradition and au¬ 
thority. The chief engineer of a large and 
prosperous, tube plant, which shall be name¬ 
less, was, due to this “training”, unable to 
think of the difference between the electron 
flow and wave flow in and around the very 
good (but limited) tubes made by his tech¬ 
nicians. 

Both Faraday and Maxwell studied and 
wrote, in quite a different style of course, 
about something they called “displacement 
current”, which left the conducting metal 
and jumped across the intervening space. 
This “thing” is of course electromagnetic 
energy and travels at the speed of light. I 
expect it would, being emitted in quantum 
style and thus made up of photons! 

But the slow-poke electrons, according to 
Einstein, and everybody else too, never 
reach the speed of light. Indeed, in these 
tubes they suffer badly from transit time. 
Not any more so of course, than those of 
any other good manufacturer. 



Fig. 5. Waveshape of radiation from a con¬ 
ducting sphere. 

Speed of the photon 

Now the photon does not suffer much 
from lack of speed on Earth but it does a 
little when you talk to someone .on the 
Moon, and a great deal when the day comes 
you would like to talk to someone many 
light years away. The photon travels at a 
velocity known as a “Universal Constant” 
which has been given the name “C” 

As emittdd from its source, such as 
molecules, atoms, nuclei, moving electrons, 
etc., and measured nearby, this velocity 
appears to be quite uniform. But, has any¬ 
one measured the velocity of a photon 
arriving on Earth from, for example, a 
quasar after travelling through the quite far 
reaches of space? Just a question for the 
astronomers, really. 

The shape of the photon. 

What shape does the photon really have? 
Well, I think this is a good question, and one 
which I will keep asking for a while anyway. 
The wave people saw a plane wave spreading 
out in all directions transverse to the line of 
travel from the origin. Of course they 
couldn’t account for the photoelectric effect 
this way. The particle people (sometimes the 
same people but on a different day of the 
week) saw a little blob of “energy” but 
could not account at the same time for the 
positive wave-like actions of the photon 
under other test conditions. De Broglie 
became famous for his predictions of the 
waves associated with particles having mass, 
such as the electron. He still did not 
solve the whole problem by a long shot. 
There remained the “model”, or “shape” of 
a wave that is restricted in three dimensions 
and does not spread out much, but does a 
little as time, quite a good deal of it (like 
lots of light years), goes by. 

I am so sure of this that I am writing an 
article about it. This article! I also think 
(although of this I am less sure), that I may 
know how' to make a “giant photon.” 
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Probably other people do also, which may 
well account for the pulsars. Maybe I’ll get 
time to do it later, with help. 

Requirements for a wave that does not 
spread out 

Several requirements for a wave that does 
not spread out are listed below, starting 
from the consideration of the wave we 
already have, the vortex sound wave that is 
restricted in three dimensions. 

1. It must be a single wave. A single event. 
Generated, radiated, and done with. You can 
send another one pretty close after it maybe 
in the next .nanosecond but they must not 
be connected, and it is immaterial whether 
the second one is there or not. This makes it 
pretty nice for digital transmission of 
course! To be sure of this check up on the 
vortex wave you can make in a glass smoke 
ring box and radiate from it. 

2. It must then, as a single wave be sub¬ 
jected to further treatment which wilLcause 
it to rotate on itself. Watch that smoke ring 
closely! It does this as it goes forward. In the 
electromagnetic model this rotation may be 
some form of repeated action (frequency?) 
which may be a type of action completely 
unknown as yet. . . Perhaps a rotation or 
alternation of its internal fields, possibly a 
spiral effect. 

3. It must do this at the speed of light, 
which should be easy. It is light, and in a 
medium of which we know naught ! We have 
drawn a blank there; Maxwell described 
some of its properties but no one has been 
able to “find” it so far. Maybe we amateurs 
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can find it while the main crowd of 
physicists rush madly on with their thirty to 
forty “new particles” found in the sup¬ 
posedly tiny nucleus. 

4. It must, when generated and travelling 
outward at the speed of light (which it is!), 
at the same time, be subject to polarization. 

End of list of requirements, so far. There 
may well be more. Number 4 does not mean 
the type of polarization accomplished by 
optical workers, who pick out those photons 
polarized, for example, vertically, and then 
throw away those which are polarized 
horizontally. 

This polarization describes the “electric 
field” as opposed to the “magnetic field”. 
We are getting pretty close to real funda¬ 
mentals now, so we have to watch words 
closely. After all, new theory many times 
requires new words, which goes “against the 
grain” (of thought) with some people, who 
credit themselves with a sufficient vocabu¬ 
lary to describe anything they can think 
about. Don’t worry about this matter 
though. We are all groping in the dark here, I 
believe. 

Polarization of the photon 

This has always been a real tough subject. 
Not so bad in radio, where you can put a 
dipole sideways and be sure you are hori¬ 
zontally polarized. Even here you have to 
watch your step though. The dipole shown 
in Fig. 6, whose length is in the horizontal 
plane is nevertheless polarized vertically! Try 
it sometime! 

But this photon now, how can it have a 
polarization? A little slug of energy moving 
out at the speed of light. How can it be 
polarized? Well, we know it does have such a 
property so we have to live with it. As far as 
I know, no one knows how to emit light 
which is polarized in one plane only, as is 
done in radio. This probably stems from, at 
least so far, an inability to “arrange” an 
atom so that it does emit polarized light. 
Quite a job I would guess! Still, some people 
are achieving remarkable minute maneuvers 
today like showing pictures of bacter¬ 
iophages which are only a few atoms long. 

Of course it would help a lot to know the 
shape of such things as atoms and photons. 
Maybe someday. Maybe the “giant photon” 
I’m proposing to build could help. 

This question of polarization, to me, is 
the hardest part of the whole deal. At least 
I’m in there trying! 

The medium 

This “ghost,” this “spectre,” is always 


in the background, making physicists unsure 
of their work at times when dealing with 
light, remaining a bad question when leading 
electronic engineers are asked about it by 
juniors. 

Personally I’m not afraid of it, but so far 
I haven’t made much progress in dealing 
with it. I believe there is a “medium” but, in 
common with everybody else, I have no 
concrete ideas about it. I can only hope at 
present, that my ideas on the 3D wave as 
proposed in this article may suggest some¬ 
thing (anything!) useful about it, and make 
it a little less an “out” subject and one 
which becomes a little more an “in” one. 

There must be something there! So the 
photon is a “travelling, alternating, field”. 
See you later on this, I hope. 

Speculation on pulsars 

Perhaps the pulsar is a “giant photon” 
type of radiation rather than a “plane wave” 
affair, and as such it could be using extreme 
directivity (does not spread out much) 
similar to the vortex wave. 

In which case the calculated power of the 
pulsar needed to send such radiation to our 
earth may be in need of tremendous revision 
downwards. As mentioned, I think astron¬ 
omers would appreciate help here. I sure 
need h£lp from them! 

In fact, in a recently received private 
communication from Arrecibo, P. R., I have 
been told that the pulse from a pulsar 
consists of one fell swoop of “frequencies” 
from A to Z with something that just might 
be a message built into it. Look at graph no. 

1 again, please. The pulsars may soon really 
tell us something! 

The particle-wave. 

If the suppositions in this article finally 
lead to a clearing up of this century-old 
controversy, well fine. I’m 64 years old now, 
expect another ten years of useful work and 
would like to devote some of that time at 
least to the creation of a “giant photon” 
working model of the type of wave, with 
proper polarization to fit, which, from an 
aperture of about one wavelength, should 
hardly spread out at all for the first many 
millions of miles of travel. Beats radar 
doesn’t it? The red shift gets to be about 3 
db near the visible edge of our universe, so, 
if caused by light running down instead of 
Doppler, may turn out to be our oldest, 
biggest, and best “universal clock,” and one 
which is known as such throughout said 
universe. 

... K1CLL 
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John J. Schultz, W2EEYI1 

40 Rossie Street 

Mystic, Connecticut 06355 


Cable Pickup 

and Shielding 


Shielded types of cable, when properly 
used, at any frequency can provide a great 
deal of protection from interference sources. 
Their proper use and various types of special 
shielded cables are discussed in this article. 

Most amateur installations use extensively 
various forms of shielded cables — for audio 
lines, low-level rf circuits, and for antenna 
transmission lines. Often such cables are 
used as a matter of convenience or because 
they are readily available, with their shielding 
ability being kept in mind, but as a 
secondary thought. This approach suffices 
for many installations because no real need 
exists for great care to be exercised as 
regards cable shielding. 

However, there are instances when a 
station is located in an electrically noisy 
environment or internal problems of hum 
and feedback develop within a piece of 
equipment which require that cabling be 
properly shielded. Too many amateurs 
believe that the best they can do as regards 
cable shielding is to use some form of wiling 
with a woven wire covering or “shield.” 
However, what really constitutes a “shield” 
depends upon a number of factors and what 
appears to be a physical shield may not, in 
fact, be a good electrical shield. To obtain an 
effective shield, one has both to understand 
what one desires shielding against and what 
the shielding capabilities of various cables 
are. 

This article discusses some of the general 
considerations that are applicable to cable 



Fig. 1. Interference can couple to cable by 
capacity (electrical) or magnetic fields or a 
combination of the two. 


shielding effectiveness. The principles 
developed apply whether one is trying to 
shield against a hum problem inside a piece 
of equipment due - to cable pickup or 
whether one lives in a noisy city environ¬ 
ment and is concerned with bringing micro¬ 
volt level signals from an antenna along a 
transmission line without having external 
noise sources mask or distort the signal. 
Books have been written on the subject of 
cable shielding and no brief article can cover 
all the techniques involved. However, the 
material presented should at least give some 
better insight into proper shielded cable 
usage and explain why the simple usage of 
shielded cable does not always instantly or 
immediately solve cable pickup problems. 
Noise and Interference Fields 

Probably the greatest problem in effec¬ 
tively shielding a cable is to really determine 
what the shield should be effective against. 
Coupling between a cable and some external 
source (noise field, radiated signal, a signal 
flowing in an adjacent wire, transformer 
field) can be either by means of capacitive 
(electrical) or magnetic fields. The field from 
a fairly distant radiated signal can produce 
the former type of coupling while a wire run 
close to a transformer will be coupled by the 
latter means. In a complex situation where a 
number of interfering sources must be 
shielded against, coupling can be achieved 
by a combination of both means. 

Fig. 1 shows how both fields can effect a 
single-shielded coaxial type cable. The 
capacity coupled field is theoretically 
stopped by the outer conductive shield of 
the cable. Actually, this is not completely 
true, since most shields are only 80-90% 
effective. Still, such a degree of shielding 
suffices for many applications. The magnetic 
field passes through the woven copper-wire 
shield of the cable. Actually, nothing hap¬ 
pens because the fields couple to the cable 
where somehow only a current can flow. 
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This takes place when the shield of the cable 
is grounded in some manner, as shown in 
Fig. 2. 

Ground Connections 

When a ground connection is placed at 
both ends of a coaxial cable (Fig. 2A)a loop 
(closed circuit) is formed consisting of the 
shield and the ground circuit. Thus, if the 
cable is subject to either of the fields shown 
in Fig. 1, they can cause a current to flow in 
the shield. Naturally, since the shield must 
also carry the desired signal current in one 
direction, the signal will be degraded by the 
amount of the coupled interference. 

It is assumed, by the way, that the fields 
are coupled to the cable with such an 
orientation that they can induce currents. 
Normally, this will be the case since most 
interference has a random orientation. 
However, there may be special cases (inside a 
chassis, for instance) where the interfering 
field is fixed and one can achieve a con¬ 
siderable reduction in the couple inter¬ 
ference by reorienting the signal cable. 

Again, however, on the subject of shield 
grounding, one common idea is that the 
shielding effectiveness of coaxial cable' is 
enhanced by grounding as often as possible 
along the length of its run. Actually, it is 
possible that such ground can have just the 
opposite effect, as shown in Fig. 2B. The 
smaller closed loops formed can increase the 
induced current flow. Also, the ground path 
may have other currents from external noise 
sources flowing in it which will be coupled 
onto the shield of the coaxial cable. 

Therefore, the best approach usually is to 
have as few ground connections as possible. 
In fact, the best situation, as shown in Fig. 
2C, would be to have a single ground 
connection at the signal source. Thus, no 


-signal currents 


(A) 


IS 




\ GROUND CURRENTS f 


3 - 



Fig. 2. Methods of grounding simple co¬ 
axial cable or shielded wire. 



TRIAXIAL EQUIVALENTS 

RG 58A RG 50 

RG 59 RG 73 

R6II RG 75 

RG 8 RG 57 



CONDUCTORS V FILLERS SHIELD JACKET 


DIELECTRIC 

Fig. 3. Triaxial and Twinax cable construc¬ 
tion. 

closed loop would be present to allow 
induced current flow. In practice, such a 
method is not always possible, especially 
with low impedance cables, because of the 
impedance mismatch that occurs at the load 
end of the cable. However, the method can 
often be used with very good results with 
very high impedance cables. A variation on 
the method is to ground the shield of the 
cable at the load end through some sort of 
selective device—an rf choke, for 
instance — if a dc path through the cable is 
desired, but rf pickup induced currents are 
to be surpressed. 

Special Shielded Cables 

Single conductor shielded cable or coaxial 
cable is certainly not the only type of 
shielded cable available, although its 
common usage overshadows the availability 
of other types. It was mentioned before that 
the shield of a coaxial cable is not 100% 
effective. To retain flexibility while 
improving the shield effectiveness, double 
shielded coaxial cable is available (RG5A/V 
and other types). The cable has two woven 
shields directly placed on top of each other. 
At frequencies in the mf through vhf range, 
the shielding effectiveness is about 97%. The 
cable is used in the same manner as single¬ 
shield cable and all the considerations 
mentioned regarding grounding of the 
shields still apply. 

If one takes a double shielded cable but 
insulates the two shields from each other, 
the result is Triax (Fig. 3A). This cable can 
be used as shown in Fig. 4A. The outer 
shield is connected to ground and the inner 
shield and conductor are used for the signal 
circuit. Because of the separate outer shield, 
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capacitive coupling does not affect the signal 
carrying circuit and the outer shield can be 
grounded as often as possible without 
harmful effects from ground currents. Of 
course, the value of the outer shield is lost if 
the equipment used is grounded to the same 
point as the outer shield. The cable can also 
be used to produce the effect discussed for 
Fig. 2C without causing any impedance 
problems by grounding the outer shield at 
only the signal input end. Thus, it can be a 
very effective means to reduce interference 
when a coaxial line is desired to an antenna 
in a noisy location. Triax cable is available in 
the usual 50/75 ohm impedances from a 
number of manufacturers. Some examples 
are Times TRF-502 and Amphenol 21-527. 
Such cable is not inexpensive but can be 
very effective. For short runs, tinned braid 
can be purchased separately and slipped over 
regular single shield coaxial cable to form 
inexpensive home-brew Triax. 

Still another special cable is shown in Fig. 
3B. Twinax, as this cable is called, has a 
twisted 2-conductor pair inside a single¬ 
shield. As shown in Fig. 4B, the shield is 
grounded to isolate the conductors from 
capacity coupled fields. The twisting design 
of the inner two conductors provides a great 
reduction from the effects of magnetic field 
induction since the currents induced cancel 
in alternate twisted sections. The cable is 
meant for use in a balanced transmission line 
system and is generally available in 90-150 
ohm impedances (RG22/U, Belden 8227, 
etc.). A form of Twinax with a double 
insulated shield is even available, but only 
useful for specialized applications. 

Checking Shield Effectiveness 

The effectiveness of a shield is a complex 
thing to evaluate by test instruments because 
of the variety of fields over a wide frequency 


SOURCE 
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Fig. 4. Triaxial and Twinax cable shield 
connections. 


range to which a cable might be subject in 
usage. However, checking shield effective¬ 
ness in an actual installation is not complex, 
and a simple method is usable no matter 
what type of cable is being used. 

The method requires only a receiver 
tuned to the frequency at which the cable to 
be tested will be used and a shielded dummy 
load (a Vt. watt resistor, for instance, placed 
inside a coax connector). The dummy load is 
placed on the receiver antenna terminal and 
a multimeter is attached across the receiver’s 
audio output to measure output voltage (the 
headphone jack is usually the most con¬ 
venient location using a 600 to 1,000-ohm 
resistor in place of the headphone load). The 
rf gain control is set at maximum and the af 
gain control used to set some convenient 
“noise” voltage level on the multimeter scale 
(usually 1-4 volts). 

Without changing any receiver control 
settings, the dummy load is removed and 
placed at the far end of the cable run under 
test. The near end of the cable is connected 
to the receiver (or transceiver) antenna 
terminals. 

The increased noise reading on the 
multimeter is now due to cable pickup. Even 
in the best of installations, there will be 
some increase in the meter reading because 
the dummy load and connector shielding are 
not perfect. However, in a good installation, 
the increase will be minor and certainly not 
more than 1.5 times the original meter 
reading. 

This method can be used to check the 
pickup of a cable already installed or to 
check the improvement in an installation as 
different cables, grounding methods, etc. are 
tried. The important measure is only the 
increase in noise reading as the dummy load 
is moved from the receiver to the far end of 
the cable, not any absolute readings. The 
entire receiver “calibration” must be 
repeated for each frequency band of 
interest. 

Summary 

There is little sense or economy to spend 
money on sensitive antennas or equipment 
and then accept performance degradation 
because of cable pickup. Probably no cable 
can be made absolutely pickup-free in all 
interference environments. However, by 
following some of the general methods 
described, one at least can start to tackle the 
situation with something more than simple 
coaxial cable as the only possibility. 

...W2EEY 
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Arthur Levy, V/A1AAU 
47 Dayton Street 
Springfield, Massachusetts 01118 


WWV — Pioneer 


in Standards Broadcasting 


“National Bureau of Standards, WWV, Fort Collins, Colorado. Next tone 
begins at twenty-one hours Mountain Standard Time.” 


The National Bureau of Standards radio 
station, WWV, began operating from its new 
home in Fort Collins, Colorado, early in Dec¬ 
ember 1966. The station was moved from 
Greenbelt, Maryland, to the present site, 60 
miles north of Denver, at a cost to the govern¬ 
ment of $970,000. The move was prompted 
by rapidly obsolescing equipment, the need 
for a more central location, the high ground 
conductivity of the new site, and the prox¬ 
imity to the N.B.S. frequency standard at 
Boulder, Colorado. 

WWV’s services are among the most wide¬ 
ly used and vital services provided by the 
National Bureau of Standards. Its time and 
frequency signals are used by ships, aircraft, 
electronic laboratories, radio and television 
stations, electrical power companies, and the 
makers of musical instruments (who depend 
on WWV’s tone for standard pitch). 

Amateur radio operators around the world 
account for 35% of WWV and WWVH (Maui, 
Hawaii) listeners. Hams use the signal to cal¬ 
ibrate their equipment. 

WWV joins two other N.B.S. standard fre¬ 
quency radio stations at the Fort Collins site. 
The stations, WWVB and WWVL, were es¬ 
tablished in 1963. They operate on low fre¬ 
quencies making possible world-wide cover¬ 
age. 

Station WWV broadcasts on frequencies 
2.5, 5, 10, 15, 20, and 25 MHz. The broad¬ 
cast are continuous, night and day, except 
for a four minute period each hour. The 
silent period commences at 45 minutes (plus 
15 seconds) after each hour. 



Artist's drawing of WWV and its antennas. 


The 5, 10, and 15 MHz transmitters de¬ 
liver 10 kw to the antennas, while the 2.5, 5, 
20, and 25 MHz transmitters deliver 2.5 kw. 
The linear amplifier, which has a 40 kw in¬ 
put, is driven by a one watt driver. All of the 
antennas at WWV are vertical, half-wave dip¬ 
oles, and are omnidirectional. They are fed 
with 50 ohm 3 5/8” coax cable. Antenna 
height varies from 20 to 120 feet. 

At WWV, all modulation is double side¬ 
band amplitude* with 75% modulation on the 
steady tones and 100% on the second pulses 
and voice. 

In case of a power failure the station is 
tied into two power grids in addition to hav¬ 
ing an emergency power generator. 

Since December 1, 1957, the standard ra¬ 
dio transmissions from WWV and WWVH 
have been-held as nearly constant as possible 
with respect to the atomic frequency stand- 
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New antenna designs are tested out on 
1/40th of the wavelength before the final 
installations are made. Here is a model of 
the 10 khz antenna to be built for WWVH. 
The model is on 400 mhz. 


ards which constitute the United States Fre¬ 
quency Standard. The U.S.F.S. is maintained 
and operated by the Radio Standards Labor¬ 
atory of the N.B.S. at Boulder, Colorado. 

The frequencies transmitted by WWV are 
held stable to 5 parts in 10^ 1 at all times, 
according to the National Bureau of Stand¬ 
ards. Deviations at WWV are normally less 
than 1 part in 10 11 from day to day. Chang¬ 
es in the propagation medium (Doppler ef¬ 
fect, etc.) result, at times, in fluctuations in 
the carrier frequencies received, and may 
cause greater error than noted above. 

Standard audio frequencies of 440 Hz and 
660 Hz are broadcast on each carrier fre¬ 
quency at WWV and WWVH. The audio fre¬ 
quencies are transmitted alternately at five- 
minute intervals starting with 600 Hz on the 
hour. 

The 440 Hz tone is the note A above mid¬ 
dle C, which is the standard in the music in¬ 
dustry throughout the world. 

Universal Time (referenced to the zero 
meridian at Greenwich, England) is announc¬ 
ed in International Morse Code each five min¬ 
utes from WWV and WWVH. The time an¬ 
nouncement refers to the time when the audio 
frequencies are resumed. The station also 
broadcasts a voice announcement every five 
minutes in Mountain Standard Time. It is 
given during the first half of the fifth minute 
and is in English. 

In addition to the time signals, WWV also 
broadcasts radio propagation forecasts in 
International Morse Code during the last half 
of every fifth minute of each hour. The fore¬ 
cast tells users the condition of the ionosphere 
at the time of broadcast and for the follow¬ 


ing six hours. A world-wide network of geo¬ 
physical and solar observatories feed informa¬ 
tion, which includes radio soundings of the 
upper atmosphere and short wave reception 
data, to the Telecommunications Space Dis¬ 
turbance Center at Fort Belvoir, Virginia. 
The forecasts are sent at 0500, 1200, 1700, 
and 2300 UT. They are broadcast in Morse 
Code as a letter and number. The letter iden¬ 
tifies the radio quality at the time the fore¬ 
cast is made. The letters denoting quality 
are “N,” “U,” and “W.” They signify that 
the radio propagation conditions are either 
normal, unsettled, or disturbed. The number 
portion is the forecast of radio propagation 
quality on a typical North Atlantic path dur¬ 
ing the six hours following the forecast. 

The forecasts are made for the North At¬ 
lantic area using a path from Washington, 
D.C. to Frankfort, Germany as a standard. 
They are used, for the most part, for direct 
point-to-point radio telephone transmissions. 
The scale used for radio quality is based on a 
one to nine scale which follows: 

Disturbed grades (W): 

1. Useless 

2. Very poor 

3. Poor 

4. Poor-to-fair 
Unsettled grade (U): 

5. Fair 

Normal grades (N): 

6. Fair-to-good 

7. Good 

8. Very good 

9. Excellent 

Another service of WWV and WWVH is the 
broadcast of current geophysical alerts. The 
alert tells what days there will be outstand¬ 
ing solar or geophysical events and when these 
events have occured in the past 24 hours. The 
broadcast is made during the first half of the 
19th minute of each hour. The letters GEO 
are sent in CW followed by a letter repeated 
five times. The letters are: 

M—Magnetic storm 
N—Magnetic quiet 
C—Cosmic ray event 
E—No geoalert 
S—Solar activity 
Q—Solar quiet 
W—Stratospheric warning 
A time code is also broadcast by WWV for 
one minute out of each five, ten times an 
hour. The code provides a standard base for 
scientific observations. The code is transmit¬ 
ted at a 100 pps rate and is carried on a 
1,000 Hz modulated signal. The code con- 
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WWV transmitter building. 


tains the Universal Time in seconds, minutes, 
hours, and day of the year. The code is syn¬ 
chronized with the frequency and time sig¬ 
nals, 

The time standard uses a Cesium Atomic 
Beam to calibrate the oscillators, dividers, 
and clocks, which generate the controlled 
frequency and N.B.S. time scales. Informa¬ 
tion from this reference is fed to receivers 
which monitor the transmissions from Fort 
Collins. The signal is compared to the refer¬ 
ence phase. If an error exists, a signal is trans¬ 
mitted from Boulder to Fort Collins by a 50 
MHz transmitter. Automatic correction 
equipment at Fort Collins corrects any error. 

The oscillator controlling the transmitted 
frequencies and time signals is continuously 
compared with the LF and VLF signals. Ad¬ 
justments are then made to the controlling 
oscillators. To assure that systematic errors 
do not enter into the system, the N.B.S. 
time scale is compared with the transmitting 
station clocks by the use of a very precise 
portable clock. By this method time syn¬ 
chronization to a few millionths of a second 
can be attained. 

...WA1AAU 

*(Ed. note. SSB operation is planned for the near 
future.) 


Big Do in Bombay in December 

The First All India Amateur Radio Con¬ 
vention will be held in Bombay on December 
27-30 this year. If you have a chance, by 
all means plan to visit. Write to VU2TP for 
further particulars. 



GREENE CENTER INSULATOR 
SPEAKS for ITSELF 

WITH or WITHOUT built-in BALUN 

An absolutely water tight, sealed assem¬ 
bly, molded of high impact, high dielectric 
plastic material. The 83-875 coaxial con¬ 
nector, sealed in, up inside a rain drip 
boot, keeping water from entering the 
fitting or feed line. Sealed in antenna 
connecting pigtails . . . antenna connect¬ 
ing'eyes — hoist ring, smooth surfaces, 
no metal eyes to chafe or cut . . . Gloss 
finish, beads water . . . tensile strength, 
500 pounds. A detailed specification and 
instruction sheet is furnished with each 
unit . . . with, a picture of the interior of 
the BALUN assembly. Color . . . white 
. . . length 5.50 inches . . . very light 
. . . very strong . . . hangs well . . looks 
nice ... a must in every well organized 
ham installation, with . . . or . . . without 
the balun. 


Center Insulator with BALUN $10.00 
Center Insulator without BALUN $ 6.00 

Design Registered 
Send for flier, free. 

0. WATSON GREENE 

Wakefield, R. I. 02880 
Tel: 401-783-2702 
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Mark A, Fritz, WA1FHJ 
775 Broadway, 
Somerville, Mass. 


Basic Theory 

and Application 

of Transistors 


A transistor, like a triode vacuum tube, is 
basically an amplifier of electric voltages and 
currents. However, unlike the electron tube, 
it is in a solid state, therefore the electrons 
are passing through a solid material rather 
than through a gaseous medium. 

The transistor was invented forty-two 
years after the electron tube by W. Shockly, 
W. H. Brattain, and J. Bardeen of Bell 
Telephone Laboratories. These men 
demonstrated that a solid state device could 
replace the vacuum tube in performing all of 
its functions more efficiently. 

There are four main advantages of 
transistors over vacuum tubes. These are 
size, shock resistance, operating tempera¬ 
tures, and slowness of their aging. Because a 
large gaseous space is not needed in a 
transistor, their physical size is many times 
smaller. A transistor does not require 
filament power for its operation; no heat is 
generated internally (this is the major cause 
of failure in a tube) under normal operating 
conditions. Also because of this fact, 
transistors have an almost indefinite life 
because there is no filament to burn out. 
Transistors, for the most part, are shock 
resistant with the exception of fracturing of 
the internal structure from a severe shock on 
one of its leads. Transistors are built inside 
of a small metal case rather than in a glass 
envelope as is the electron tube; therefore, 
they are not susceptable to breakage. 


If a particle of a substance is cut in half, 
what do you have? Two halves, both 
identically the same if care is taken. What 
would happen if it was cut in half again and 
again until it could no longer be seen? Does 
it disappear? No, it is only divided up into 
the smallest particles of the substance 
(which retains all of its chemical properties) 
called atoms. An atom consists of three main 
subparticles. These are the proton, the 
electron, and the neutron. These three 
particles are situated in two main areas of 
the atom. The protons (positively charged) 
and the neutrons (neutrally charged) are in 
the heavy center of the atom, the nucleus. 
The electrons orbit around the nucleus in 
eliptical orbits. Each atom contains an equal 
number of protons and electrons; thus, the 
sum charge is 0. They are electrically stable 
but chemically unstable. 

The electrons are in different orbits or 
levels around the nucleus according to the 
amount of energy that they have. These 
orbits are labeled; K, L, M, N, etc. The K 
orbit can hold two electrons, L-8, M-18, 
N-32. In the study of the flow of electricity 
we are concerned only with the outermost 
or valence electrons. The charge of the atom 
is determined by whether the atom wants to 
give off or take on electrons to reach a 
chemically stable state. For example, if the 
K shell had two electrons in it, it would be 
stable both chemically and electrically 
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because the plus and minus charges would 
balance out, and since the shell is full, it 
neither wants to give off or take on 
electrons. If the atom contained three 
electrons, two would go into the K shell and 
since this is full, the third would go into the 
L shell. The atom wants to have a full 
outermost shell, so it can either take on 
seven more or give off the extra electron. 
This process gives the atom a charge of plus 
1 from the addition of the two charges: +2 
-1. It gives off the one instead of taking on 
seven because there is less energy required. 
Atoms which have a positive valence are 
classified as metals. Those which have a 
minus charge (atoms in which iL is easier to 
take on electrons) are called non-metals. 
Those which can give or accept electrons 
with equal energy are called transition 
elements (Ex. element with 4 electrons in L 
shell). Metals are called conductors, non- 
metals, non-conductors, and transition 
elements, semi-conductors. A semi¬ 
conductor is neither a metal nor a non-metal 
but is in between the two in its properties. 
The most common semiconductors are 
silicon (At. No. 14) and germanium (At. No. 
32). 


SILICON ATOM 




SIMPLIFIED 




As shown in the diagram, both silicon and 
germanium have similar outermost shells, 
therefore they have almost identical proper¬ 
ties. Silicon and germanium are in a crystal 
lattice which accounts for most of their 
conducting properties. 



Breaking the crystal down into only two 
atoms, it is shown in the diagram how an 
electron is shared in a covelant bond. Since 
all electrons are almost exactly alike, an 
electron of one atom can take the place of 
an electron in another atom. In this diagram 
the atoms are spaced so close together, that 
the electrons of one atom go into the orbit 
of the other atom. If the atoms of the 
crystal lattice were drawn out excluding 
inperfections it would be diagramed as 
below: 



In the diagram all of the electrons go into 
the orbits of the other atom; however, there 
are never more than four electrons around 
an atom at one time. 

This diagram may also show how elec¬ 
tricity is conducted. Copper, which can be 
basically diagramed in the same manner only 
with one electron in the outside shell, is one 
of the most common conductors in wires. If 
an electron is pushed into the end of a wire, 
the electron forces another one out the 
other end. In this way, a steady voltage 
produces a steady flow of electrons out of 
the end of the wire. 



Since silicon and germanium are only 
semi-conductors, a slight impurity must be 
added for them to be able to conduct 
enough for the purposes of a transistor. If 
the resistance of a pure block one centimeter 
long is measured, its resistance would be in 
the order of hundreds of thousands of ohms. 
If a small piece of arsenic or antimony is 
added and the mixture recrystalized, the 
resistance would be less than one hundred 
ohms. 
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In the diagram below, the arsenic atom 
contains five electrons. This means there 
is one extra electron (the fifth) which will 
not combine covalently. 



The diagram shows what would happen if 
a current were passed through it. The 
electron from the power source pushes off 
the extra electron from the arsenic and takes 
its place. This in turn pushes off an electron 
from germanium to germanium, and 
continues until an electron is pushed from 
the last germanium atom in the bar and the 
flow of electrons is completed. 

Semi-conductors, which contain this 
extra electron in some of its atoms, arc 
called N-type material; they are slightly 
negative. The electrons, because they exist 
for the most part in excess, are called 
majority carriers; the holes which exist from 
the loss of an electron are called minority 
carriers. p-type material 



If instead of arsenic or actinium being 
added to the semiconductor material, 
gallium or indium (+3) is added, there will 
be a need for electrons in some of the atoms. 
The same process will occur as in the N 
material conductor, only in this way the 
current will flow in the opposite way. In this 
case the holes are the majority carriers and 
the electrons, the minority carriers. This 
material is called P-type material. The 
impurities which are added to the semi¬ 
conductor are called “dope” and the process 
is called “doping.” 

There are two main types of transistors. 
These are P-N-P and N-P-N. These are named 
by the material out of which they are made 


and the order in which they are connected. 
The connection point is called a junction. 

There are three ways of forming a 
junction. These are the diffused-alloy 
process, the rate growth process, and the 
gaseous diffusion method. In the diffused- 
alloy process, tiny dots of indium are 
pressed into each side of a slice of 
germanium. This is placed in a temperature 
controlled furnace where the indium melts 
and gradually diffuses below the surface of 
the N-type germanium. A P-type alloy is 
thus formed in the surface of the indium. An 
extremely small unaffected N-type 
germanium separates the alloys. This process 
is used to produce P-N-P transistors. 


THIN 
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( INDIUM ) 


“In the rate growth process, molten 
germanium is 4°P e d with impurities so 
proportioned that, although the original 
molten mass is in P-type germanium, it 
changes to N-type germanium when the 
temperature of the mass is carefully con¬ 
trolled. This change is dependent upon the 
rate at which the forming ingot is withdrawn 
from the moulten bath as the crystals slowly 
grow on the ingot.” In this way a wafer 
crystal is grown with two N materials on 
either side of a very thin P-type material. 
This forms a N-P-N junction. 


N-P-N WAFFER 



P 


The gaseous diffusion method of junction 
is mainly used in the manufacturing of large 
power transistors. In this process the base 
material, N-type germanium or silicon, is 
heated with a P-type impurity to a very high 
temperature at which point the impurity 
forms sufficient vapor to begin to diffuse 
slowly into the surface of the base material, 
forming a P-N-junction on each side. The 
N-type base material is slowly converted into 
P-type material as the process continues. 
These large junctions are necessary in power 
transistors where heat must be dissipated 
quickly to prevent the transistor from over¬ 
heating and eventually burning up. 
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NEWEST DELUXE ADDITION TO 
THE SWAN LINE 


SWAN 500 C 



55B-CW-AM TRANSCEIVER 
5 BAND 520 WATTS 
HOME STATION-MOBILE-PORTABLE 


AMATEUR NET PRICE $520 


A COMPLETE AMATEUR 
SSB-CW STATION IN ONE 
PORTABLE PACKAGE. 

SWAN CYGNET 



260 WATTS P.E.P. FULL COVERAGE. 

AMATEUR NET PRICE $435 


WE SHIP PREPAID IF CASH ACCOMPANIES ORDER AND OFFER FREE OUR SWB-2 BRIDGE 
(SI5.95) WITH THE 500C AND OUR SWB-4 ($9.95) WITH THE 260. IN STOCK 



SINCE 1933 PHONE 408 294-0464 FAST SERVICE 

QUEMENT 

1000 SO. BASCOM AVE. SAN JOSE. CALIFORNIA 95128 

CALIFORNIA RESIDENTS INCLUDE 5 “= SALES TAX 


If a P-N junction is made, the P material 
is positive or the anode, and the N material 
is the negative or cathode. In this way a 
diode can be formed out of solid state 
material rather than a vacuum tube. 




SOLID STATE RECTIFIER 


If a battery is connected across a diode, 
the current (which flows from - to +) will 
only flow in one direction. In Fig. 1A the 
negative of the battery is connected to the 
cathode and the positive to the. anode or 
plate (see appendix). Electrons are given off 
from the filament and collected by the plate. 
However, when the battery is reversed, (Fig. 
IB), the + to the cathode and the - to the 
anode, no current flows for the cathode does 
not have a surplus of electrons which it can 
“boil off.” 




This same theory applies to the semi¬ 
conductor diode. When the batteries’ - pole 
is connected to the N part of the diode and 
the + pole to the P side, current flows. When 
the battery is reversed, no current flows 
because of the lack of electrons carriers in 
the P region. When the battery is connected 
forward again, bo.th holes and electrons cross 
the junction, join with each other and cancel 
charges. This allows the electrons to enter 
the N side and leave the P side. 

A single semiconductor diode may be 
used as a rectifier, (change alternating 
current to direct current). 



In the first circuit, a vacuum tube is used. 
Because of this, a filament voltage supply is 
needed which uses a great amount of current 
and also generates a great amount of heat. In 
the semiconductor circuit, no filament 
power is needed, thus no large power supply 
and no heat is generated. Also, semiconduc¬ 
tor diodes are about 99% efficient. In a single 
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diode circuit, the negative peaks (of the sine 
wave) are cut off during one half of the 
cycle because the diode is only conducting 
for half of the time. This stoppage of current 
flow may be prevented by using four diodes 
in a square circuit called a bridge circuit. In 
this circuit, current flows continuously 
therefore eliminating the nulls. 



This current is much easier to filter (smooth 
out peaks) and gives a much stabiler dc 
voltage. 

A semiconductor diode may also be used 
as a detector in a crystal diode radio. In the 
diagram, the high frequency ac wave from 
the transmitting station is picked up by the 
antenna and the exact frequency is tuned by 
the L. C. (coil-capacitor) network. This 
signal is rectified into dc current which 
powers the headphones. 

W 7 ^ OuTPu/ ^WXAy 


INPUT 

There are two main types of rectifiers in 
use today. These are germanium and silicon. 
These two are very similar in outside 
structure, however, their electrical charac¬ 
teristics vary greatly. A germanium rectifier 
can handle up to about 250 ma of current at 
85° C. Above these specifications the crystal 
lattice burns out. For higher power and 
temperature, a silicon rectifier is used. This 
is similar in construction to the germanium 
rectifier except that a crystal of silicon 
alloyed with aluminum is used to form the 
P-N junction. 

This rectifier can handle over 750 ma at 
room temperature. 

Both types of rectifiers have what is 
called the reverse current. This rating is 
given for all rectifiers in their specification 
sheets and tells the amount of current which 
the rectifier allows to flow back during the + 
half of the cycle. A typical reverse current 
rating, as in a 1N91 diode, is two 125 ua 
which is relatively small when compared to 
the forward current rating, which is about 




150 ma. A third type of diode, which is used 
for low power applications, is the point 
contact diode. Point contact diodes are 
usually made out of glass and thus are much 
more fragile. In this diode a small piece of 
germanium is used as the N-type material 
with a dot of P-type diffused into it. 


GERMANIUM „ 

crystal catwhisker 




[ _ t _ 






P w 1_ 





POINT CONTACT DIODE 

One side of the germanium is placed against 
one of the conductors, while the other side is 
attached by a fine phosphor-bronze or 
beryllium-copper wire nicknamed “cat 
whisker.” 

If two P-N junctions are placed back to 
back having a common thin N junction, a 
P-N-P junction is formed. This type of 
junction (also reversed called a N-P-N 
junction) is called a transistor. 

There are two possible ways to bias 
(supply voltage) a transistor: positive and 
negative bias. These are shown in the 
diagram below: 



the negative pole of the battery through the 
current limiting resistor (if it were left out 
almost infinite current would flow burning 
out the transistor) from the end part to the 
P- material and through the meter which 
shows a small flow of current. This type 
biasing is called forward bias. As shown in 
the case of B 2 , a great amount of current 
flows as in the meter reading; this section is 
reversed bias. 

In an N-P-N transistor as in the diagram 
Nj is labeled the emitter (for it emits the 
electrons), P the base (because it formed the 
base support of early transistors), and N 2 
named the collector, C, for it gathers the 
electrons which flow from the P section. 
These parts are equivalent to the cathode, 
grid, and plate respectively a vacuum tube. 
The batteries may be labeled emitter battery 
or Ee for Bj and collector battery or E c for 
B 2 . A P-N-P transistor is labeled in the same 
way except that the transistor polarities are 
reversed. 
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VHF FM MONITOR RECEIVER 


100% MADE 
IN U.S.A. 


Only 
$69.95 
Postpaid 
in the U.S.A. 



The new VANGUARD FMR-150 is not just another frequency converter but a complete FM re¬ 
ceiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating those closely 
spaced stations you hear together on other sets* Double conversion to eliminate interference from 
image frequencies* Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity, and minimum 
cross modulation* Automatic squelch for eliminating noise* Self-contained speaker* Operates on 
12v. D.C. negative ground* Heavy gauge anodized aluminum case 6" x 7" x 1-3/8''* Provision for 
4 crystal controlled channels at the push of a button* One channel of your choice supplied with 
receiver. Additional channels available just by plugging in another crystal at $4.95 ea. No need to 
buy another RF unit as in some other sets* Factory tuned to cover any 6MHz segment from 135 
to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our factory. Include 
remittance in full plus sales tax if you reside in N. Y. Be sure to state the 6MHz segment you will 
want to cover and the exact push button frequencies to be included. 

VANGUARD LABS **• 


Hollis, N.Y. 11423 


As mentioned previously, the emitter 
current is very slight with only E e supplied. 
This is because of the shortage of the 
majority carries and the base. However, if 
both E e and E c .are connected, the emitter 
supplies electrons which are forced through 
the base and pulled through the collector to 
the positive battery terminal. Only about 5% 
of the total current flows out through the 
base while 95% flows through the collector. 

“Through this we conclude that the 
emitter battery controls the potential 
between emitter and base, that this potential 
controls the current that flows from emitter 
to collector but that the base itself takes 
very little of this current.” 

A P-N-P transistor acts in a similar way 
except that the majority carriers are holes 
rather than electors. Because of this the 
battery polarity must be reversed or the 
transistor will be destroyed. 

The ratio between the elector current and 
the emitter current is called 
Alpha (a = AT C /Al e ) because of resistor 
differences between the emitter-base and the 
base-collector parts of the transistor, 
different voltages must be used in the two 
parts; Example of a typical transistor would 
be E-B of 250 £2 and B-C of 300,000 £2 . 
E e would only have to be around 1.5 volts. 



E c would only have to be up to 45 volts to 
get a good output power. 

Resistance gain in a transistor is a ratio of 
output resistance, R L , to the input re¬ 
sistance, R ., provided that alpha is 1.0 (alpha 
is usually .95 to .99). If the two formuli are 
combined with the formula for voltage gain 
in an amplifier VG = AE r JAEj, we get the 
formula for the voltage gain as VG = aR L /Rf 
Example of a voltage gain would be 100 
Rj and 100,000 R^ with alpha equal to 
.95. The voltage gain would be (.95) x 
(100,000/100) or 950. Substituting in the 
formula for power gain as in Ohms Law into 
the previous equation we get: PG = Al c 2 xR L / 
Al e 2 xRj-. Since Al c /AI e is a, we get simply 
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PG = a 2 x R^/Ri. If the original set of values 
are used, we would get: PG = (.95) 2 xl00,000 
/100 = 903. This number should show that, 
contrary to belief, relatively large power gains 
are possible in transistors. 

There are many factors which must not 
be exceeded in the transistor. Some of these 
are current, voltage, temperature and heat 
dissipation. The current to all transistors 
must be limited, thus a limiting resistor is 
used in series with a power supply. If this 
current rating, which is always given in a 
specification sheet, is exceeded, the 
transistor will heat up and burn out. This 
factor is generally the same for voltage. This 
rating is also given in a specification sheet. 

Most germanium rectifiers and transistors 
break down or burn out when the tempera¬ 
ture approaches 100 C so silicon is used for 
many transistors in its place. In this way a 
transistor can operate under much more 
severe conditions. The transistor also creates 
a small amount of heat under normal con¬ 
ditions. If these conditions are exceeded, the 
transistor may build up enough heat so that 
it will burn out. However these conditions 
may be exceeded by using heat sinks. These 
are ribbed metal devices which help to 
quickly dissipate the heat away from the 
transistor so that more power can be 
applied. The power may be increased 4 to 5 
times its normal power. 

There are many signal characteristics of a 
transistor; some of these are alpha- cut off 
frequency, input impedence (Zy), out put 
impedence (Zo), noise figure (NF) and 
previously mentioned, power gain. 

Alpha cut off frequency is the frequency 
at which the current gain drops off at a value 
of .707 times the original gain. This means 
that if the original current was 1 ma, the 
current at the cut off frequency would be 
.707. The transistor does not stop func¬ 
tioning at this frequency, but only loses a 
large percentage of its efficiency. 

The input impedence is the measurement 
of resistance between the emitter and the 
base. This impedence is relatively low 
(around 250 ohms). Output impedence is 
the resistance measured between the base 
and the collector and is relatively high 
(around 5 meg. ohms) Both the input and 
output impedences must be matched to the 
circuit component’s impedences. This is 
done by the use of input and output 
impedence transformers. 

A certain amount of noise is generated in 
the transistor. This is serious for the noise is 


amplified along with the signal. The noise is 
measured in decebel (db), and in transistors, 
and is about 10 db. This figure increases in¬ 
versely with the frequency, that is, the 
noise increases while the frequency 
decreases. Power gain may be restated as 
taking the log. of the power gain in db from 
the ratio of power gain: 

log <aZ -A-) .-ah- 

The most common use of transistors 
today are in amplifiers and oscillators. There 
are three basic types of transistor amplifiers, 
but, because of its simplicity, only the 
common base circuit will be fully explained. 

In the common base amplifier, the base is 
connected with both the emitter and 
collector battery. As shown in the diagram, a 
signal is completed through the input of the 
emitter of the transistor. About 5% of this 
amount returns through the base because of 
the resistance previously mentioned. The 
rest of the power would go out through the 
collector circuit. 


+ 1 EC 



VC v c 


COMMON BASE AMP. 

Since much more voltage may be placed on 
the collector of the transistor than on the 
emitter, more voltage and thus more ampli¬ 
tude is added to the input signal 


C 



COMMON EMITTER AMP. 



COMMON COLLECTOR 

If the output of the amplifier is recoupled 
to the input, it is called an oscillator. This 
oscillator has a specific frequency which is 
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determined by a LC network. Taking the 
simple practical oscillator below: 



This circuit will oscillate at higher fre¬ 
quencies, depending upon the transistor that 
is used. The crystal (a quartz crystal in a 
case) which is connected across the collector 
and the emitter, keeps the oscillator 
resonating at a specific frequency. The 
crystal acts like a high Q (quality factor) 
series as a resonant circuit. The coil is a 
tuned tank circuit which also determines the 
resonant frequency; however, not as exactly 
as does the crystal. 

When Edison first discovered the Edison 
affect in the light bulb, people were amazed. 
When the electron tube was invented, 
people thought it was a miracle that voices 
could be transmitted and received through 
the air. Some went further on this idea and 
invented the transistor. Up to a few years 
ago, the miniature transistor was thought to 
be the ultimate in perfection of quality and 
size. However, more research was done and 
integrated circuits have been invented. These 
are small blocks about the size of transistor 
which may contain as many as 14 tran¬ 
sistors, and their associated parts such as, 
resistors, capacitor, etc. This miniaturization 
was made possible by the discovery of film 
resistors and capacitors visible only under a 
microscope and which have transistors that 
function even better than those circuits built 
on a conventional circuit board. 

Through the use of transistors, it is now 
possible to shrink the size of electronic 
equipment many times so that it is both 
lighter and smaller in size. This is of great 
importance for its use in space capsules 
where space and weight are very valuable. 
These electronic marvels also affect the 
homeowner, for now small transistor and 
integrated circuit radios are being made. 
Also possible through the use of integrated 
circuits and transistors are miniature tele¬ 
vision sets and television cameras which may 
easily be carried around with the power 
running off a battery pack. In this way 


transistors have shown their immediate 
success to both the scientist and the 
common man alike. 


. . . WA1FHJ 

APPENDIX 


Basic Theory of Current Flow in an 
Electron Tube 

A filament in a common light bulb is 
made out of a type of metal which when an 
electric current is passed through it, heats up 
and glows. This happens because there are 
more electrons put into the wire than it can 
carry easily; thus, the wire heats up from the 
energy that it can not carry. If a metal plate 
were placed inside of the bulb, a cloud of 
electrons would surround it because it would 
have fewer electrons than the filament, thus 
being relatively positive. This effect is called 
the Edison effect, named after its discoverer, 
Thomas Edison. The electron tube was 
invented upon the principle that the cathode 
“boils” off electrons and the plate gathers 
them and returns them to the power source. 
Since the cathode has a very great negative 
charge and the plate has a positive charge, 
the tube can conduct only in one direction, 
negative to positive. 


EDISON EFFECT 



METAL 

PLATE 


COMMON LIGHT BULB 
WITH METAL PLATE 


TR10DE ELECTRON TUBE 


DIODE ELECTRON TUBE 



SURPLUS OF 
ELECTRONS 



DIODE WITH GRID = TRIODE 


If a screen-like element is placed between 
the cathode and the plate with a slightly 
negative charge, it will be slightly positive 
compared to the cathode and negative 
compared to the plate (not as negative as the 
cathode). In this way the grid, as it is called, 
is used to control the flow of current. By 
varying the grid current slightly, the plate 
voltage and current vary greatly. Just as in 
the transistor, the relatively small voltage 
and current from the cathode (or the emitter 
in the transistor) is “amplified” to a higher 
power level. 
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Alton E. Glazier, K6ZFV 
3154 Jordon Road 
Oakland, California 94602 


Series Gate , Solid State 


When I recently decided to go fully 
transistorized, receiver-wise, on two meters, 
I decided to use a transistorized converter 
working into a transistorized broadcast re¬ 
ceiver. The only problem that arose was that 
of the noise clipper. Having had very good 
results in the past with tube-type diodes in a 
series gate configuration, I decided to follow 
the same circuitry. 

As in all series gate clippers, it is neces¬ 
sary to have sufficient voltage developed at 
the second detector for proper operation; 
however, with transistorized circuits and 
solid state diodes, instead of the preferred 
five volts, the voltage developed across the 
second detector is in the microvolt range. In 
order to raise the ac voltage, the second 
detector diode was moved from the low 
impedance tap to the outside connection of 
the output if transformer. This in itself is 
not sufficient for proper clipper action, so 
the clipper diode was put in a state of 
conduction. Voltage was derived from an 
existing resistor network in the receiver, and 
a 1 meg. resistor from the cathode side of the 
clipper diode to ground, completed the dc 
path. 

The clipper diode selected was one that 
has a high back resistance (IN 645). As this 
is a broadcast receiver, and will at times be 
used as such, it is necessary to short out the 
diode to prevent distortion of music. In so 
doing, be sure to use individually shielded 
wires so there is as little capacitance across 





Series gate limiter. 

the diode as possible. Keep these shielded 
wires as short as possible. 

Bench test, using a diode noise generator 
to the converter and an oscilloscope across 
the volume control. It was noted the 
clipping action started at approximately 
60%, with the circuit components shown. 
This, of course, is on the positive half of the 
cycle, as this is a half-wave clipper. No 
Clipping action takes place on the negative 
side. However, as the signal cannot go below 
zero, the extra components necessary for 
full wave clipping are not worth using for 
the results achieved. 

Field tests of the clipper were conducted 
as follows: With an automobile having no 
suppression, and using a 5/8 wave whip 
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. The AM I DON Toroid Baiun Kil makes a modern, compact antenna 
transformer that can be wired for either 4:1 or 1:1 impedance ratio. The 
balun is ideal for use between a coaxial feedline and a balanced an¬ 
tenna. It reduces coax radiation and properly balances the energy for 
application to the antenna’s feedpoint. The balun also acts as an isola¬ 
tion device and removes the capacity .of the coax from the antenna 
which extends the low QWR frequency range of the array. Baiuns made 
from this kit can be used to advantage on these antenna types. Dipole, 

-Quad; Beam, Inverted Vee, Windom and Folded Dipole. 



12033 OTSEGO STREET • NORTH HOLLYWOOD, CALIF. 91607 


OUTPUT 



ADDED AUDIO (SEE NOTE 2) 


Fig. 2. Modified 2nd detector, clipper and audio. If the added audio is not required the .01 
may be connected directly to the volume control. 


mounted on the roof, I drove to an isolated 
spot and listened to various signals on the 
air. Picking one that had a signal strength of 
S4, I started the engine. The radiated rf 
noise tore up the signal beyond the point of 
intelligibility. Snapping the clipper on re¬ 
stored the signal to readability. Now moving 
to a highly congested area and parking near 
an intersection and tuning across the two- 
meter band, the same signals heard in the 
isolated area were heard here. However, with 
the clipper off, copy was impossible. 

The clipper shown here is as good as any I 


have ever used, either homebrew or com¬ 
mercial. As in any series gate clipper, some 
audio is lost; however, for my own use, it 
was still more than sufficient. For those who 
play their radios loud, however, an extra 
state of audio has been added. Be careful, 
though. You may lose your speaker cone! 

For those who will use this circuit, first 
study the second detector circuit of your 
broadcast receiver. There will be variations 
among manufacturers; however, in most 
cases the circuit will be adaptable. 

... K6ZFV 
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Henry H, Cross, WIOOP 
111 Btds Hill Avenue 
Needham, Massachusetts 


Improving NC-300 

SSB Reception 


Now that NC-300’s are on the used 
market at attractive prices there are many 
people interested in modifying them. The 
NC-30Q was designed in 1954, and is rather 
inconvenient for SSB operation, but not 
very much work is required to improve it 
considerably. The age system gets the most 
effort, since stronger control and a more 
appropriate attack/decay performance are 
required. 

The first thing you need is a good 
schematic. I’ll suppose you have that, and 
let’s go to Fig. 1. A five volt signal at the 
second detector gives about six volts at pin 
2, and this feeds the S meter and the age 
bus. 

In the original circuit the charge time 
constant was something like 25 milliseconds 
and the discharge time constant only slightly 
longer. These values seem good for AM, 
especially on a fluttering VHF signal. 

But for sideband, the cathode follower 
becomes operative, thanks to a spare clip on 
the mode switch, and drives a voltage¬ 
doubling rectifier which provides about 12 
volts of age for the same drive at the second 
detector. This is applied through a diode to a 
point on the age string where the discharge 



Fig. 1. Schematic diagram for modifying 
the NC-300 for improved SSB reception. 


resistance is over a megohm, in order that a 
long time constant can be obtained more 
easily. 

The actual charge time depends on the 
value of the 470 pF capacitor and the 
cathode resistor, but the 1 mF capacitor can 
be charged in less than 30 milliseconds 
without loading that last tuned circuit any 
more than it is already. The one-second 
discharge time constant seems about right, in 
listening tests. 

The net effect is to hold down the level in 
the if amplifier, but there still seems to be 
adequate audio in the “SSB” position of the 
mode switch. 

The cathode follower socket can be 
mounted in one of the ventilation holes next 
to the 6AL5, or the whole thing can be hung 
in midair, so to speak, in the considerable 
space beneath the chassis and under the acces¬ 
sory socket. The tube type is not critical, but 
do try to use the resistor values specified. 

The mode switch has an unused, acces¬ 
sible clip next to that grounding out the age 
bus in the CW position. This serves to turn 
on the cathode follower in the sideband 
position only. The wire runs - along the cable 
which threads through the dial mechanism 
over to the vicinity of the audio gain 
control, then back to the second detector 
region. 

A two-lug strip is attached to a bolt 
handy on the coil compartment, and carries 
the hundred ohm resistor and the bypass. 
Keep that grid lead short. The whole thing 
looks sort of temporary the way I did it, but 
seems to work okay. 

Other Suggestions 

The selectable-sideband feature used in 
some Hallicrafter receivers is easily added. 
See the second half of W6HOG’s article in 
the April 1966 issue of 73, page 95. Ignore 
the first part of this, and item 2 is in error. 

A 2135 kHz oscillator will have a har¬ 
monic in the 15 meter band. It is desirable 
to crystal-control the second oscillator on 
2295 kHz because the second oscillator is 
responsible for most of the receiver’s drift, 
especially drift due to varying humidity. 

...WIOOP 
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S.M. “Mike" Allen, W1ESH/3 
109 Bonnie View Road 
Glen Burnie, Maryland 21061 


AFSK 


Here is a versatile crystal-controlled 
AFSK generator using digital ICs. In addi¬ 
tion to providing an accurate source of mark 
and space tones (accurate to less than 1 hz 
with tone amplitudes within 1 db of each 
other) it also contains a microphone preamp. 
The generator displays no keying transients, 
and three methods of keying are provided. 

Evolution 

I had long contemplated using a stable 
425 hz source and then selecting the 5 th and 
7th harmonics to produce the mark and 
space tones of 2125 and 2975 hz in an 
AFSK generator. However, no practical 
means of executing this idea was apparent 
until Motorola RTL digital ICs came on the 
market at a reasonable price. Although the 
IC can not be used to multiply, they can 
divide. So, we design backwards. 


2123 Hi 


14.873 

14.873 

KHz 

- BY 

OR 

2973 Hz 

AUDIO 


LOW 

PASS 

FILTER 

OSC 


3 OR 7 


AMP 



a 


3950 Hi Oft 2973 Hz Oft 
29.75 KHz 4230 Hz 2123 Hz 



b 


5950 Hz 2975 Hz 

OR OR 

476KHZ 29.75 KHz 4250 Hz 2125 Hz 



c 


Fig. 1. Three stage evolution block diagrams. 


Generator 



Overall angle shot of unit. The unit is 
housed in a cast-aluminum box which was 
covered with wood-grained contact paper. 

If two frequencies are each harmonics of 
another frequency, it follows that they are 
also sub-harmonics of still another fre¬ 
quency. In this case 2975 and 2125 hz are 
the 5th and 7th sub-harmonics of 14,875 hz. 
Now, we have arrived at a single signal 
source to provide both mark and space 
signals. 

Since this device was to be used on 2 
meters FM, sufficient audio was required to 
drive the primary of the usual carbon 
microphone transformer. An RCA CA3020 
IC audio amplifier is adequate for this 
purpose. And it doubles nicely as a 
microphone preamp as well. However, there 
was the problem of transforming the IC 
divider’s square wave output into sine wave 
tones. This was accomplished with a low 
pass filter following the audio amplifier, 
suppressing the square wave’s higher 
harmonics, and producing sine waves. 

This was the original idea as shown in Fig. 
la. But the new approach presented the 
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Head-on front shot. The narrow front pan¬ 
el made control location a bit of a problem. 

problem of passing 2975 hz through the low 
pass filter with less than 1 db attenuation, 
and, at the same time, suppressing 4250 hz 
(the second harmonic of 2125 hz) to at least 
40 db down. However, this turned out not 
to be a problem since, according to Fourier, 
there are no even harmonics generated by a 
symmetrical square wave — just odd ones. 
So, if the input frequency of 14,875 hz is 
doubled to 29.75 khz, we can then add a 
divide-by-two stage after the divide-by-five 
or -seven stage. Now, the lowest frequency 
to be concerned about is the third harmonic 
of 2125 hz, or 6375 hz. It is taken care of 
by the simple 5th order Chebyshev filter. 
(Fig. lb) 

Now, about that basic 29.75 khz signal 
source — how do we obtain it? One solution 
would be to use two cross-coupled NOR 

i-476 KHz OSC.- 1 


gates in an astable multivibrator. But these 
could be trouble-makers, since the oscilla¬ 
tion frequency can be affected by supply 
voltage and temperature variations. Another 
possibility considered was a uni-junction 
transistor relaxation oscillator. It is relatively 
immune to voltage changes and can be 
temperature compensated. Then an even 
better approach became apparent. How 
about a crystal oscillator? 

Crystals at 29.75 chz are expensive. But a 
surplus FT241 crystal that is the 16th 
harmonic of 29.75 khz is easily and cheaply 
obtained. The crystal used in this generator 
turned out to be one marked “Channel 57, 
25.7 Mcs”, cut for 475.925925 khz. So, the 
final configuration of Fig. lc evolved. 

The 476 khz oscillator precedes a divide- 
by-sixteen stage. Then comes a divide-by-five 
or -seven stage, followed by a divide-by-two 
stage. The latter feeds the audio amplifier, 
followed by a low pass filter. The result: 
pure, stable, crystal-controlled mark and 
space tones. 

Circuit Details 

1. 476 chz square wave generator 

NOR gates Gla and Gld (Fig. 2) form an 
astable multivibrator with a free running 
frequency slightly below 476 khz. Potenti- 



Fig. 2. Digital mark space tone generator schematic. 
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COMPANY sales representative, or write direct to the factory. 
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crystal Y1 is hung across the two inputs to 
the gates, it tries to synchronize the 
frequency to its own resonant frequency. 
Synchronization, of course, depends upon 
the free-running frequency, therefore, asRl 
is varied, so is the frequency, by a slight 
amount. Of three crystals used, two allowed 
the multivibrator to synchronize at 476 khz 
with some adjustment range on both sides. 

2. Dnide-by-sixteen stage 

A simple binary counter is assembled by 
the J-K flip-flops, FFla, FF2a, FF3a and 
FF4a. It divides the input frequency by 16. 
Therefore, if the input is 476 chz, the 
output will be 29.75 chz. Although the 
more observant may note the counter 
actually functions backwards, this con¬ 
figuration was used for wiring convenience. 
Either way, forward or backwards, it takes 
16 cycles of input frequency to get one 
cycle of output frequency. 

3. Divide-by-five-or-seven stage 

The heart of the AFSK generator is the 
dividc-by-five-or-seven stage. The basis for 
this circuit was published originally by 
Donald E. Lancaster in the January 1968 
issue of The Electronic Engineer. Lancaster 
demonstrates how to design counters to 
divide by any number. (Reprints of this 


article are available free from the magazine 
at P. O. Box 11081, Philadelphia, Pennsyl¬ 
vania, 19141.) Before detailing how this 
circuit is used, we should first review the 
Motorola RTL logic circuits. First the simple 
NOR gate: if any input is high, the output is 
low. If we use positive logic, (i. e. high 
voltage is 1, low voltage is 0), a truth table 
for a 2 input NOR gate would look like this: 


Inputs Output 
A B 

0 0 1 

1 0 0 

0 1 0 

1 1 0 


The J-K flip-flop is more complex. 
Basically, it has three inputs and two 
outputs. Set, Clear and Trigger are the terms 
for inputs; outputs are 0 and 1. In the 0 
state, the flip-flops 0 output is high and the 
1 output low; in the 1 state, the 0 output is 
low and the 1 output high. To place the 
flip-flop in either of these states, various 
combinations of the inputs are used- 

If both the Set and Clear inputs are at a 
logic 1 level, and a 1 level pulse is applied to 
the Trigger input, the flip-flop changes state, 
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FF lb + 
PIN G O 


i n flj 


FF lb + 
PIN 8 0 


FF 2b + 
PIN 8 0 


1 1 -LJ-1_I-LJ I_ 


FF3b + 
PIN 8 0 L 


FFlb + 
PIN 10 0 -j 


PIN 10 0 

FF2b + 
PIH 10 0 


FF4o + 
PIN 3 


Fig. 3a. Mark condition waveforms. 


or reverses itself. If the Set input is at a logic 
1 level, and the Clear input at a logic 0 level, 
and a logic 1 pulse is applied to the Trigger 
input, the flip-flop goes into the 1 state. If 
the Set input is at a logic 0 level and the 
Clear input at a logic 1 level, a logic 1 level 
pulse applied to the Trigger input will induce 
the flip-flop into the Estate. 

Referring to Fig. 2, note that the 
Motorola RTL J-K flip-flops operate slightly 
differently. The S, T and C inputs as well as 
the 0 and 1 outputs have little circles after 
them, denoting inverters. They invert the 
logic into and out of the flip-flop, thus 
converting a 0 to a 1 and a 1 to a 0. So, the 
truth table for the Motorola J-K flip-flop 
would look like this: 


Inputs* 

Outputs** 

S 

C 

1 0 State 

0 

0 

Changes State 

1 

0 

1 0 0 

0 

1 

0 1 1 

1 

1 

No State Change 


The divide-by-five-or-seven stage is 
formed by flip-flops FFlb, FF'2b, FF3b and 
NOR gate Glc. Referring to the waveform 
diagram, Fig. 3a, observe how the divide- 
by-seven state operates. Basically, these 
flip-flops form a divide-by-eight counter. 
However, when the fourth input cycle is 
received, FFlb and FF2b go into the 0state, 
with FF3b going to 1 state. The positive 
going output from pin 8 of FF3b goes into 
the RC network R3C2, which is a differ¬ 
entiator. It takes in a square wave and 
produces a spike out, maintaining polarity. 
The positive spike out of the network feeds 
the Preset input of FFlb, placing it in the 1 
state. Thus we have deceived the counter 
into believing it has received an extra pulse. 
From this point on, the counter again counts 
normally. This is the counting sequency: 

000 

001 

010 

Oil 

101 

110 

111 

Note we have skipped the 100 state and it 
takes only seven input cycles to get one 
output cycle. 

Pin 9 of FF3b also has a differentiator 
following it, R2C1. When FF3b goes into 
the 1 state, it produces a negative spike out. 
This is fed to NOR gate Glc. However, since 
the other input to Glc is high during the 
divide-by-seven sequence, the output is 
always low. During the divide-by-five 
sequence, pin 9 of Glc is at a low level. Pin 
10 as returned to +3.6 volts through R2, thus 
the output is still low. 

™ b 6 o 

PIN S 0 1-1 I-1 I I-1 I-1 I 1_ 


* Before Negative Pulse to T. 

**After Negative Pulse to T. 

So, if the flip-flop is in the 1 state, the 
output from the 1 output (after it goes 
through the inverter) is low, or a 0 logic 
level. 

The Motorola RTL J-K flip-flop has an 
extra input it calls “Direct Clear,” This may 
be confusing since, if a positive pulse is 
applied to it, the flip-flop goes to the 1 state, 
regardless of the inputs to the other three 
input terminals. The Fairchild RTL series 
also uses this extra input, but terms it 
“Preset,” which more accurately describes 
its function. 


FF2b + 




FF 3b + 
PIN 8 0 


FFlb 
PIN 10 


FF2b + 
PIN 10 0 


FF4b + 

PIN 8 0 L 

Fig. 3b. Space condition waveforms. 
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Examining waveform drawing Fig. 3b, we 
note that when FF3b goes into the 1 state, 
the negative pulse from R2C1 is fed into 
Glc. Since pin 9 of Glc is already low, when 
pin 10 goes low, a positive voltage appears at 
the output. Therefore in this divide-by-five 
state, Glc inverts the input to pin 10. The 
output from Glc is fed to the Preset input of 
FF2b. Now both FFlb and FF2b are placed 
in the 1 state, and the counter believes it has 
received 3 extra pulses. The counting se¬ 
quence appears like this: 

000 

001 

010 

Oil 

111 

This time we have skipped the 100, 101 and 
110 states and it requires only five cycles at 
the input to get one cycle at the output. It is 
the level at pin 9 of Glc which determines 
whether the counter divides by five or seven. 
Gib simply inverts the input level for 
reversed keying. 

4. Divide-by-two stage 

FF4b forms a simple divide-by-two stage. 
It takes the non-symmetrical square wave 
output from the divide-by-five-or-seven stage 
at 4250 hz, or 5950 hz, and produces a 


symmetrical square wave output of either 
2125 hz or 2975 hz. This is then fed to the 
audio amplifier. 

5. Audio Amplifier 

IC1, art RCA CA3020 integrated circuit 
audio amplifier (see Fig. 4), accepts the 
square wave from the divide-by-two stage 
and amplifies it when the “Function” switch 
S2 is in the “AFSK” position. “Tone Level” 
potentiometer R4 varies the level of the square 
wave into the amplifier. When switch S2 is in 
either the “PTT” or the “voice” position, 
IC1 functions as a microphone preamplifier. 
The microphone is fed to pin 10 of IC1 
which is the base of an emitter-follower. 
This follower’s emitter is pin 1 of IC1 and 
connects to R6, the “Mic Level” potenti¬ 
ometer. The audio is then fed back into IC1 
for further amplification. 

The output impedance of IC1 is about 
130 ohms. Matching was achieved by using 
two transformers, T1 and T2, with their 
voice-coil windings connected back-to-back. 
T1 is an Argonne AR-176 with a 125 ohm 
centertapped primary. T2 is an Argonne 
AR-164 with a 500 ohm primary. Both are 
available from LaFayette. 

6. Output Network 

There are three separate stages in the 
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output network. R8 and R9 form a 500 to 
430 ohm minimum loss pad. C3, LI, C4, L2 
and C5 form a five-section Chebyshev 
lowpass filter. RIO, Rll and R12 form a 
430 to 600 ohm 16 db pad. The require¬ 
ments for the lowpass filter led to this 
unique arrangement. 

Since standard available inductors were to 
be used, the choice was confined to 11, 22, 
44 or 88 mh. The filter had to be 40 db 
down at 6375 hz. A large pad appeared to be 
necessary to isolate the lowpass filter from 
the load since the primary impedances of 
various carbon microphone transformers 
might differ considerably. Since it was 
desirable to lump most of the loss on the 
output side of the filter, it should have an 
impedance near 500 ohms to minimize the 
loss in the input matching pad. Using 22 mh 
in the design equations for the lowpass filter 
resulted in an impedance closest to 500 
ohms. It varies directly with the 40 db down 
frequency. Since the minimum 40 db 
frequency is 6375 hz, that figure and 22 mh 
in the equations came out to 433.5 ohms. 

R8 and R9 match the 500 ohm output of 
the audio amplifier to the 433.5 ohm input 
of the lowpass filter. Insertion loss is about 
3.28 db for this minimum loss pad. The 
lowpass filter is a five-section Chebyshev 
which means its skirt is fairly sharp, but it 
does have some ripple in the pass band. It is 
about 1 db and its 3 db point is above 3500 
hz. At 6375 hz, it is 40 db down, and much 
more so, of course, at 8925 hz, the third 
harmonic of 2975 hz. 

In computing loss through the lowpass 
isolation pad, it was determined that 4 to 5 
milliwatts should be sufficient to drive most 
carbon microphone inputs. This figures out 



Head-on rear shot. Only an engineer could 
label the terminals backwards. 


amplifier and output. The input of the 
lowpass filter already shows a 3.28 db loss 
through the minimum loss pad. Therefore, 
about 16 db would be needed for the output 
pad. R10, Rll and R12 form this pad which 
also matches the output impedance of the 
lowpass filter to 600 ohms. Using standard 
value resistors, the loss actually comes out to 
15.53 db. This produces a total loss of 18.81 
db in the pads and between 0 and 1 db in 
the lowpass filter. Shorting the output, the 
filter sees 407.8 ohms; with an open circuit, 
it sees 454.4 ohms. The maximum variation 
between open and short is less than 6%, an 
excellent isolation. 

Meter Ml is an illuminated miniature 
“VU” LaFayette meter, part number 99 h 
5024. This is a “B” scale VU where 0 VU is 
1.228 volts RMS, when used with the 
precision resistor supplied with it. This 
corresponds to +4 dbm across a 600 ohm 
line, or about 2.5 mw. The external multi¬ 
plier resistor can be changed to display a 0 
VU reading for other levels if desired. 

7. Power Supply 

The power supply (Fig. 5) is fused on the 
input side. T3 is a 6.3 volt, 1 amp filament 


P/0 



"FUNCTION" 


Fig. 4. Audio amplifier and output network schematic. 
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transformer. It is also fused on the 
secondary since a short probably would not 



Fig. 5. Power supply schematic. 


take out the primary fuse. A “slo-blo” is 
required because of the large peak currents 
drawn due to the large value of C6. 

II is part of the VU meter, Ml. CR1 is a 
full-wave bridge rectifier in a single neat 
package. C6 is a 10.000 mfd. (Correct: .01 
farads!) 25 volt capacitor, available from 
Barry. Depending on load, the output is 
between 8 and 9 volts. Most of the voltage 
drop under load appears to occur in the 
transformer winding. Therefore, a huskier 
transformer should provide better regula¬ 
tion. Output powers the audio amplifier and 
the +3.6 regulator. 

The regulator is required to supply +3.6 
volts to the digital ICs. The voltage holds 
steady under varying loads and eliminates 
any residue ripples that might leak through 
C6. Diode CR2 is a 3.6 volt zener. This 
regulated voltage is fed to pin 1 of IC2, and 
RCA CA3028A. IC2 is a high gain differ¬ 
ential amplifier. Its function is to compare 
the reference input on pin 1 to the regulator 
output on pin 5. The output is then fed to 
the base of Q2, connected to Q1 in a 
Darlington circuit. So, if the output is higher 
than the reference, the output on pin 6 of 
IC2 is lowered. This in turn reduces the base 
current to Q2 which lowers the base current 
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to Q1. This drops the output voltage on the 
emitter of Q1. The reverse process occurs if 
the output is lower than the reference. 

Although fair regulation might have been 
obtained with zener diodes, there was doubt 
about their performance at low voltages. 
This regulator maintains output voltage 
changes to less than . 1 volt and there are no 
ripple or transient problems. Even this small 
voltage variation might be avoided by using a 
larger primary power transformer. 
Construction 

Although the prototype was developed 
on a Vector 3477 DIPlugboard, constructors 
are advised to use standard unclad perf- 
board both for case of construction as well 
as to minimize coupling between the 
close-spaced etched leads on the DIPlug¬ 
board. This type of board also is susceptible 
to ground loops. It is advisable, even using 
standard perf-board, to use a common 
ground point for the bottom ends of R4, R6 
and R7 and the ground ends of the bypass 
capacitors on pins 2 and 3 of IC1. 

Particular care must be observed in 
shielding, since harmonic-rich rf square- 






Fig. 6. Component basing diagrams. 


waves are being generated. Use of an rf tight 
metal box is essential. 

Fig. 6 should simplify identification in IC 
and transistor lead basing. Looking at the 
MC700P ICs from the bottom with the 
notch on the left, Pin 1 is on the left end of 
the top row of pins. The remainder of the 
pins are numbered consecutively clockwise, 
Pin 14 being on the left end of the bottom 
row. Viewing the CA3000 ICs from the 
bottom, note the little tab on the case. It is 
adjacent to the highest numbered pin. Pin 12 
of the CA3020 and Pin 8 of the CA3028A. 
These pins are also numbered clockwise. The 
2N4921, Ql, may be confusing. The case is 
rectangular plastic with three leads on the 
bottom and a copper plate on one side. 
There is a hole through it. Viewing from the 
bottom, with the copper plate up, the base 
lead is to the left, the collector in the 
middle, the emitter on the right. The leads 
for Q2, MPS6554 are marked on the case. 
Note that a heat sink must be used on IC1. 

Alignment 

Alignment is simple. Without connecting 
to the rig, jumper pin G to Pin H on TB1. 
This places a 600 ohm load on the unit. 
Place the S2 “Function” switch to “AFSK.” 
Pots R4 and R6 should be at minimum. 
“Mode” switch, SI, should be in either the 
“M” (mark) or “S” (space) position. When 
turning on the power, II should light. At 
this point, check for proper supply voltages. 
Using the original multiplier resistor that 
came with Ml as R13, adjust R4 until Ml 
reads 0 VU. This interprets to about l l A 
volts across the output. 

A frequency counter, if available, should 
be used for alignment. Check the output of 
FFla at Pin 14. Adjust R1 until the output 
is exactly 238 khz — it’s just as simple as 
that. If no counter is available, accurate 
mark or space tones, either off the air from 
an obliging ham or from a tape standard can 
be used. Place SI to the tone you are 
aligning against, M or S, and connect the 
generator output to a scope. Use the output 
at Pin I or TB1, since this is high impedance 
and compatible with most scopes. Put the 
standard tone on the other scope input axis 
and adjust R1 for a 1:1 pattern on the 
screen. When one tone is adjusted, the other 
is automatically on frequency. A third 
method of alignment is to use a 1430 khz 
broadcast frequency. (WNJR in New Jersey 
for the East Coast.) If an antenna is attached 
to the be receiver and placed close to the 
476 khz square-wave generator, you should 
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Fig. 7. Keying connection diagrams. 


hear a beat note. This is the third harmonic 
of the generator and the 1430 khz signal. 
With the unit placed in the mark condition, 
connect the output to one axis of a scope. 
The audio of the be receiver goes to the 
other axis. Adjust as described earlier for a 
1:1 pattern between the beat note and the 
mark tone. This method may satisfy the 
purist since there will be a small amount of 
error. Actually the square-wave generator is 
producing 475.95840 khz and the Mark and 
Space tones are 2124.8143 hz and 
2974.7400 hz, respectively. The maximum 
error is 0.26 hz! 


Tuning of the low pass filter is a simple 
matter. No test equipment is required. The 
only value to be adjusted is that of C4. Start 
with a value of 0.22 uf. Then add capacity in 
steps of 0.001 uf until the Mark and Space 
tones are within 1 db of each other as 
indicated on Ml. Now disconnect the 
jumper from terminals G and H of TBi and 
you’re ready to hook it up to your rig. 

Operation 

Three different methods of keying are 
provided. If the local loop supply is 
grounded and well-filtered, break it at the 
ground point and connect to terminal D of 
TBI. The loop ground goes to terminal A. 
Jumper terminals B to D. In this configura¬ 
tion the local loop runs through R5. For a 
60 ma loop, R5 should be 27 ohms; with a 
20 ma loop, R5 is 82 ohms. In the MARK 
condition with current flowing through the 
loop, about +1.6 volts appear on pin 9 of 
Glc with SI in the N (normal) position. This 
serves to inhibit Gib and causes the unit to 
generate a mark tone. When the loop is 
open, or in the SPACE condition, 0 volts 
appear on pin 9 of Glc, enabling Glc, and the 
unit generates the SPACE tone. 

Polar relay keying is also provided by 
connecting the common to terminal B, the 
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mark contact to terminal C and the SPACE 
contact to terminal A. In this arrangement, 
Glc receives +3.6 volts through a 1 K resistor 
in the mark condition and a ground during 
SPACE. 

Direct keyboard keying can be used by 
connecting terminal B to terminal C, and 
connecting the keyboard between terminals 
A and B. Although keying will be inverted, it 
can be corrected by placing SI in the R 
(reverse) position. The keyboard could be 
connected between terminals B and C for 
normal keying, but this would result in the 
input line on terminal B left open during 
SPACE, but this could produce hum. The 
alternate connections are shown in Fig. 7. 

It is assumed that SI is in the N (normal) 
position in the preceding instructions. In the 
R (reverse) position, pin 9 of Glc is no 
longer fed from terminal B of TB1. It is now 
connected to the output of Gib, which takes 
the input from terminal B and inverts it. 
Therefore, the keying is inverted. In the M 
(mark) position, SI connects the input of Glc 
to +3.6 volts through a 1 K resistor; in the S 
(space) position it grounds the input to Glc. 

To apply the generator’s audio output to 
the transmitter, any voltages connected to 
the primary of the carbon microphone 
transformer should be removed. Terminal G 
of TB 1 should then be connected to the high 
side of the transformer and the low side to 
terminal F. Connect the PTT line to terminal 
E. With the transmitter in the stand-by 
condition, and the generator operating, 
placing S2 in the AFSK position should 
activate the transmitter. Advance the “tone 
level” pot to achieve approximate 100% 
modulation. Then select a value of R13 that 





Interior bottom view. The diplugboard was 
wired by a dextrous midget. The bridge 
rectifier was mounted directly on the filter 
capicator to avoid ground loop problems. 
Note heat sink on IC1. 


TBI 



TBI 



Fig. 8. Alternate output pad diagrams. 

displays 0 on the VU meter. Then place S2 
in the “voice” position and advance the 
“mic level” pot to produce about -3 VU 
while speaking normally into the micro¬ 
phone. 

In the event the audio levels are low for 
your particular transmitter, it might be due 
to a mismatch between the 600 ohm output 
of the generator and the microphone 
transformer. This could be remedied by 
connecting a 600 ohm center-tapped 
transformer to the generator’s output, and 
then hooking the microphone transformer 
between the low side and the center tap. We 
then have an autotransformer with a 
600:150 ohm ratio. Or the carbon micro¬ 
phone transformer could be replaced with 
another unit with a 600 ohm primary. 

If more output is desired and it is evident 
you have a 600 ohm load for the generator, 
the 16 db matching pad could be replaced 
with a 430:600 ohm minimum loss pad as 
shown in Fig. 8. This pad has about a 5.2 db 
loss, and the low pass filter sees slightly 
more than 0.5% error in termination when 
the output of the pad is terminated in 600 
ohms. This should produce an added 10 db 
of gain, provided the unit is terminated at 
600 ohms. Or the 16 db pad could be 
replaced with an alternative 10 db pad 
shown in Fig. 8. The gain in this instance is 
about 6 db in the output, but care in the 
termination value must be observed. Going 
from short to open circuit makes the low 
pass filter see a variation of about 20% from 
its design impedance. This is much greater 
than the 6% variation with the 16 db pad. 

Still another method of obtaining more 
gain is to short out R7. This raises the 
current drawn by the amplifier and may 
increase distortion. Or Pin 11 or IC1 could 
be connected to the +9 volt line through a 
1.5K resistor. However, these alternatives 
may lead to amplifier instability, since the 3 
db point of this little IC is about 8 mhz with 
a resistive load. It is usable up into the vhf 
range with tuned loads. 

Various modes of keying were tried in 
on-the-air testing of this unit. While all 
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Prices upon request 


Brand new Disc ceramic ca¬ 
pacitors - Top U.S. Mfg. 1 KV 
DC voltage rating. 

.005 $ .04 ea. 

.01 $ .075 ea. 

.022 $ .09 ea. 

Rectifier Ass'ys for the bat¬ 
tery charges, L.V. welder & 
plating boys. (Also good for 
those who need Hi current DC 
on the test bench or in the 
lab). 

FWCT Configuration (good for 
2 times the diode current rat¬ 
ing with proper cooling. 

On 2" x 2" heatsinks. 


Diodes mounted, wired 
ed @ full power. 

12 Amp Diodes 
50V PIV 
100V PIV 
400V PIV 

40 Amp Diodes (FWCT 
plates 
50 PIV 
100PIV 
200V PIV 
400V PIV 
600V PIV 
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on heat sink plates. 
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plates. 
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500V PIV $3.68 
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2.5KV DC output $22.80 
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Single phase FWB same price 
can be built to other voltages 
& circuit configurations. 


FWB (Full Wave Bridge) Single 
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vices on 2" x 2" heat sink 

50V PIV $2.48 12A Devices 
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400V PIVS3.48 12A Devices 
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200 PIV $4.48 40A Devices 

400 PIV $4.88 40A Devices 

600 PIV $5.98 40A Devices 

On 3" x 3" plates add .75^ each 
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Brand new RG62A/U Coax, 
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1 types. 

8 MFD @ 1 KV DC .88 ea. 
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voltage and money back-guar¬ 
anteed. 
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appeared to perform normally and, as 
anticipated, scope patterns and analyses at 
the receiving ends indicated that the polar 
relay method produced the most accurate 
keying characteristics. If a relay is used, be 
sure that it is a well adjusted polar relay. 
This unit will follow keying up to near a 4 
khz rate. Any contact bounce will be 
faithfully reproduced by the unit. In all 
modes, there was favorable comment on the 
purity of the tones as well as their accuracy. 
Even the most exotic commercial counter 
was only able to detect a 1 hz variation on 
either Mark or Space. 

Although there is an evident mismatch 
between the audio unit and the carbon mic 
input transformer of the transmitter, there 
was no evidence of insufficient drive to the 
rig’s audio amplifier. No appreciable 
improvement was obtained using various 
external transformers, although any arrange¬ 
ment which can provide less than a 2 or 3 to 

1 mismatch is desirable. Although the 
microphone is not used on the RTTY 
frequency, the same rig is switched to other 

2 meter frequencies, so the unit can be left 
connected to the transmitter at all times, 
and the microphone is available for use 
whenever desired. 


Since this unit was constructed, RCA has 
come out with the CA3020A and the 
CA3028B, newer editions of the linear ICs 
used in this unit. No circuit modification is 
required to use these later versions, and 
almost 3 db more gain is available in the 
CA3020A than in the CA3020. 

Conclusion 

As one operator observed after listening 
to this device on the air and learning of its 
design and construction: “That’s a helluva 
complicated way to get a couple of simple 
tones.” And so it is. However, for the 
experimenter who wishes to increase his 
familiarity with ICs and develop new 
techniques in obtaining standard results, 
working with these devices should be both 
challenging and rewarding. It is also a source 
of pride to this operator to assure others on 
the RTTY net that our tones are unchanging 
“on the nose” standards. 

I would like to thank my father, K0REC, 
who put his not inconsiderable editorial 
talents to work, translating enginerese into- 
English. He also performed the on-the-air 
tests, since I am not presently on the air, due 
to the fact that my father has my model 15 
and won’t relinquish it. 

. . . W1ESH/3 
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W. G. Eslick, K0VQY 
2607 E. 13th. 

Wichita, Kansas 67214 


Transistor Transmitter Aspirin 

or how to keep things from going pffft! 


I am sure many have experienced the 
tragic “blowing” of a transistor (sometimes 
costly) and weren’t sure what caused the 
dam thing to blow. 

Some quotes from RCA’s application 
sheet SMA-40 plus my own experiences may 
help many of you to save a few transistors. 

How many of you have built a trans¬ 
mitter and, with dummy load connected, 
power on and even a current meter or two 
in the supply circuits, pull out the crystal 
and the darn thing still puts out rf! Or, 
sometimes when a stage ‘is just on the verge,’ 
it needs a little “tickling” or slight amount 
of drive to put stage into oscillation (usually 
the final, but not always). This latter type 
of trouble will disappear when the crystal is 
removed. This can cause thermal runaway 
and many times open or short the junction 
without you being aware by noting current 
meters. 

As the RCA manual states: A transistor 
having a power gain of 5 at 174 mhz may 
have a power gain of 30 at 10 mhz. That 
doesn’t seem like much, but wait, that’s 
around 8 db stray inductance (even portions 
of the printed circuit board) plus stay ca¬ 
pacitance, rf chokes and by-pass capacitors 
may make the 50 mhz (or any band) take 
off wildly at a lower frequency, and some¬ 
times could be at a higher frequency if cir¬ 
cuit components are just right. 

Use of low Q ferrite chokes or even a 
wire wound resistor (that’s right) in the base 
and collector load circuits with emitter (if 
not grounded) and supply leads by-passed 
with two capacitors, one for low frequency 
and one for frequency being used, plus very 
short leads and a design that will permit one 
ground per stage will help. Roughly, a 
.001 mF capacitor will have three ohms re¬ 
actance at 50 MHz and 16 ohms at 10 Mhz, 


and 31 ohms at 5 MHz. With even one watt 
of power, a few tenths of a volt could de¬ 
velop across this reactance and, by a sneaky 
way known only to itself, could get into 
other circuits and make them go wild. Be¬ 
lieve it or not, but with a homebrew peak rf 
voltmeter on my two transistor 125 mw rig, 
from the emitter connection on the socket 
back to the main ground run, about 3/8”, I 
measured .15 volts. I laid a piece of #14 
wire along this 3/8” stretch and soldered it, 
using as much solder as wire to make the 
lead very low resistance. So in printed cir¬ 
cuits, lay wire or better, small strips of cop¬ 
per or brass and solder all along the way. It 
will lower the resistance path. After you 
get over a 100 or so milliwatts, I would 
strongly urge you to forget printed board 
and go to metal chassis. 

On my printed boards, if at all possible, 
I try to leave a strip clear around !4” wide 
of the copper plus strips from one side to 
the other where I plan to solder a shield, and 
if you don’t use wire or strip brass, coat all 
printed board with solder to lower the R and 
Z. 

Even using low Q chokes of bigger wire 
and adding a 33 to 47 ohm resistor as shown 
in Fig. 1 will help to cure some of the ills. 
Don’t forget the by-pass C. 



Fig. 1. Circuits can be tamed by proper 
VHF grounding. 
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I have had the experience in tuning up the 
driver and the final, of seeing the dummy 
load brighten up as expected and then sud¬ 
denly drop down. I was at a loss to explain 
this till RCA cleared it up for me. It would 
also clear up the downward modulation 
when it shouldn’t have been downward. The 
base/collector junction (especially of over¬ 
lays) capacitance changes with applied volt¬ 
age (or drive on the base). You have a varac¬ 
tor or varicap diode here that can detune 
your circuits! I bet this answers why to 
some of you! Using common emitter cir¬ 
cuits and just enough drive to fulfill the job 
(like in the 2 Vz w transmitter, I state I can 
tune up to three watts but 2 Vi is stable and it 
rides there) and possibly a little higher L to 
C than before, in the tuned circuits. 

I would strongly urge all you who are in¬ 
terested in solid state transmitters to buy 
RCA’s “RCA Silicon Power Circuits” and 
write and request from RCA their Applica¬ 
tion sheets #SMA 36 (Design of Large Sig¬ 
nal VHF Transistor Power Amplification) 
and #SMA40 (Frequency Multiplication Us¬ 
ing Overlay Transistors). In fact, most of 
the others that make transistors will send 
you application sheets dealing with the sub¬ 
ject you are interested in. They also have 
some good notes (and lots of math) on 
matching networks; matching from one stage 
to another and matching from final to an¬ 
tenna. Easy? Well, try matching a transistor 
collector of a few ohms impedance to several 
hundred ohms impedance to a circuit that 
will have some Q and will tune (without be¬ 
ing shorted out or swamped by the transis¬ 
tor) and match this to a 50 ohm antenna. 

A regulated power supply is a must (or 
batteries). You can imagine several hundred 
mills being pulled by the driver and final 
and several hundred in the modulator (as- 
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Fig. 2. Meter for finding ground loops. 


suming high power here, but it’s the same 
with a 100 mw rig and a flea power supply) 
at voice peaks and how the voltage would 
swing madly everytime the thing was mod¬ 
ulated. This will cause downward modula¬ 
tion, FM’ing, oscillator pulling, plus many 
other weird troubles. 

Fusing the power supply or the supply 
leads to various stages can help. Mostly 
when a transistor goes bad, except in ther¬ 
mal runaway which may start slowly and 
end fast, fuses can’t blow fast enough to of¬ 
fer too much protection, but now and then 
they may help! 

If you have the habit of connecting the 
rig up backwards especially after playing 
around with both PNP’s and NPN’s transis¬ 
tors, connect a diode (50 mill to 1 or more 
amps depending on circuit) in series with 
supply leads in the right polarity that will 
give you the polarity wanted and by-pass it 
well. Now reverse the supply and you can 
do no damage, if done right. 

In Fig. 2 is a meter that is very helpful. 
You can tell if the following stage is getting 
drive and if there are ground loops causing 
rf voltage drops. You can use your multi¬ 
meter here with a probe. In this case you 
will be reading RMS values, but my meter 
has a scale of 0-1 so I use it as a relative 
meter just to tell me if I’ve got it, of if I 
haven’t. If I can get a good indication on 
the lower scale from one point to another 
on chassis ground, I try to correct or lower it 
fast. 

As stated in another article, I couldn’t 
put the transmitter and modulator in the 
same case in spite of shielding. Always try 
it out breadboard, as it sure is work to tear 
it partly down and redesign and rebuild. I 
prefer separate modulators, then I can use it 
on other transmitters also. 

Use heat sinks, preferably the finned 
types, and bigger types in larger powered 
rigs. Don’t be greedy for power. In my 125 
mw. rig, I went to 16 volts and under mod¬ 
ulation the oscillator transistor “went west.” 
If you design for 9, 12, 16, or 28 volts - 
stay with it. If you want more power — 
build for that power! 

Last but not least, and very important, 
use a dummy load or antenna on your rigs 
as you test them. If not, where do you 
think the power (you hope to go into the 
antenna) is going? Mostly heat and ruined 
transistors! 

...K0VQY 
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(. .. de W2NSD/1 continued from page 2) 

TAG members, with a SASE for the answer. 
This is a wonderful opportunity to help some 
newcomers over the first hurdles. 

If you are a member of a radio club that 
will welcome neophytes and help them on 
the road to becoming a Novice, then please 
send in the name of the club and the address 
so we can pass it along through the magazine 
and try and get you new members. 

We are wide open for any suggestions for 
articles or services that would be of value. 
We need more amateurs and we need them 
desperately ... I am hoping that the new 
magazine will help. 

Articles We’d Like to See 

International Crystal has a set of tran¬ 
sistorized circuits on pc boards that have 
sparked a lot of building. Their crystal 
oscillator board sells for only S2.95 and is 
available in 3-20 mhz or 20-60 mhz models. 
I’ll bet that you could put one of these 
down on 455 khz easily by changing the coil 
and use it for a bfo. The rf amplifier unit is 
$3.50 and is available in 3-20 or 20-170 mhz 
models. The mixer unit is available in the 
same two ranges at the same price. For 
$3.75 you can get a broadband amplifier 
unit that can be used for audio or, with if 
transformers, as an if amplifier. It will go 
from 20 hz right up through 150 mhz. There 
is also a power amplifier available at the 
same price for the 3-30 mhz range, designed 
to follow the crystal oscillator and give you 
up to 200 mw output. 

More people will have fun with these 
units if you will send in articles showing 
them in application. They should make a 2M 
receiver rather simple to make. I’d like to see 
fifty articles on different uses for these 
interesting and inexpensive transistor units. 

Another field that is interesting more and 
more amateurs is the burglar alarm problem. 
There are a number of commercial units 
appearing on the market as the crime rate 
skyrockets, but I’ll bet that many of you 
look at them about the same way I do. I’d 
like to have a good alarm system, one that 
would warn of fire, smoke, or intruders, but 
I can’t see buying one of those extremely 
expensive commercial units. It seems to me, 
that as the resident electronics expert, I 


should be able to come up with something 
more of a ham nature and with a ham price 
tag on it to do the job. 

Have any readers worked out some alarm 
systems for their homes or cars which might 
be of value to the rest of us? Have you 
found any alarm components which are 
available at ham type prices which we should 
know about? Have any of you worked out 
any simple sensors for heat or smoke? 
Hundreds of mobile rigs are being swiped 
every year and we all should have an alarm 
system of some kind in our car. And, if your 
wife is like mine, a home alarm would help 
her sleep a lot easier. 

Far too few FM articles are being sub¬ 
mitted. This is one of the fastest growing 
areas of amateur radio at present and I 
would like to see a lot more -articles on it. 
We need more information on setting up 
remote repeaters and operating them. We 
need articles telling us what areas of the 
country are covered by repeaters. We need 
articles on tests of some of the new FM 
transceivers that are being made for ham use. 
We need articles on antennas for FM. Any¬ 
thing that is of good general interest to all 
amateurs is worthy of being pub¬ 
lished . . . let’s go. 

New Typesetting System 

IBM has just installed their new MT/ST 
taped typesetting equipment for us and we 
are having fun getting used to that kluge. 
With this arrangement we set the type by 
typing it up on a regular IBM Selectric type¬ 
writer. As this is typed it is recorded on a 
magnetic tape. Then we put the tape into 
the print-out unit, set the width of the mar¬ 
gins we want, and watch it go. Other than 
stopping for us to change type faces or for 
a line that has to be hyphenated, it just zips 
along. 

This contraption costs like the devil, but 
with the plans for the new magazine this 
winter, we’ll be needing the extra speed. 

If any readers have any MT/ST tapes 
available reasonably, we sure could use an 
extra supply of those. I hate to drive IBM 
stock up any more than I have to. 

Cars 

Whenever I meet readers at conventions or 
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at ham clubs I am invariably asked about my 
Porsche. It has been some time since I have 
written much about my cars. Believe it or 
not, but I still have my old Porsche . . . the 
one I bought in 1957. This is the old Speed¬ 
ster model which they discontinued shortly 
after I bought mine. I’ve tried a couple of 
newer models since then, but I haven’t found 
anything that I like nearly as well as the old 
Speedster. It is lower and more open than 
anything newer, and handles like a dream. 

Last fall Lin and I made a short trip to 
Europe and picked up a Rover 2000 TC 
sedan. I’d been thinking about this for a 
couple of years . . . ever since Jean Shepherd 
K20RS began talking it up on his radio pro¬ 
gram over WOR in New York. The review 
in Car and Driver Magazine finished me off 
and we got one. 

What brought this all to mind was a little 
experience I had during my visit to Des 
Moines and the ARRL National Convention. 

I went out to dinner with a heck of a nice 
ham and his wife . . . Iowans. He said that 
he didn’t enjoy driving. Well, I enjoy driving. 

I love it. But this didn’t start until I dis¬ 
covered that there is one tremendous dif¬ 
ference between cars. The Porsche woke me 
up to how much fun could be had with a 
really responsive car. Now, every time I 
take the Rover out, even to the store, I mar¬ 
vel at how it handles . . . how comfortable 
it is . . . how much fun to drive. It buzzes 
along at 80 and 90 with the same comfort 
that I find in the Sporty US cars at about 40. 
It holds the road through the sharpest of 
curves a lot like the Porsche. The leather 
seats are more like my living room chairs 
than a car. 

Every time I go on a trip and have to 
rent an American car from one of the rental 
companies I get more and more depressed 
w.th the American product. I haven’t found 
one yet (and I think I have tried almost 
everything now) that I would ever trade for 
my Rover . . . and it cost only a little over 
$3000. 

Get mad at me if you will for telling you 
about my Rover, but whenever I find some¬ 
thing that gives me as much pleasure as that 
car, I feel that I have a responsibility to tell 
you about it. 


Microwave Oven 

One of the big excitements of the 73 
exhibit at the Boston ARRL Convention was 
a great big bowl of free hot dogs. “Food For 
Thought’’ was the heading. We set up one of 
the new International Crystal Microwave 
Ovens in our booth and turned out red hots 
for the crowd. The oven is a ball to use. It 
turns cold franks into juicy hot dogs in 
about 15 seconds. 

Lin and I have been having a lot of fun 
with the oven at home too. What a differ¬ 
ence it makes to be able to have baked 
potatoes with any dinner in a matter of 
about five minutes instead of running the 
hot stove oven for 45 minutes or so. Baked 
apple? About three minutes is all it takes, so 
I have them for lunch or even an afternoon 
snack now, freshly baked. Bacon comes out 
tender and juicy in 30 seconds. Frozen rolls 
take half a minute. Tender hot croissants 
take a few seconds for breakfast, ditto most 
any of the packaged rolls and cakes. Left¬ 
overs can be warmed in seconds right in the 
plastic refrigerator boxes. Hot coffee or 
chocolate takes seconds. Hot sandwiches, 
too. 



Frozen vegetables can be defrosted and 
cooked in a couple of minutes. Frozen meats 
can be defrosted quickly too, though we 
prefer them cooked the regular way most of 
the time. Since it cooks from the inside it is 
great for sausages, but beef seems a bit 
different this way. It does warm up slices of 
roast beef deliciously in ten seconds though. 

The oven costs a little under $600, which 
really isn’t bad for someone who loves to 
cook. Once you have one, you will use it a 
dozen times a day. (continued on page 136) 
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Improvement of 


Ronald L. Ives 
207 5 Harvard Street 
Palo Alto, California 


94306 


Phone Intelligibility 

by Base Clipping 


Shortly before the beginning of World 
War II, a number of operators and experi¬ 
menters discovered, more or less in¬ 
dependently, that phone signals, made un¬ 
intelligible by noise, could be “cleaned up” 
and made more intelligible by base clipping. 
Theory of operation of the base clipper, as it 
was outlined at the time, is shown in Fig. 1. 
This theory was later proved to be somewhat 
incorrect, yet base clipping demonstrably 
improved the intelligibility of received 
phone signals. As originally outlined, if a 
signal (A) and a noise (B) were both present 
in an audio circuit, the resultant combined 
signal (C) could be “cleaned up” by 
eliminating all parts of it from +N to -N, 
giving the improved signal (D). The rounding 
off of the zero-crossing “step,” caused by 
base clipping, occurred in later stages of 
amplification. A recent base-clipper circuit, 
using this principle, has been outlined by 
Shelby. 1 



A-SI6NAL B-NOISE C-SiGNAL* NOISE D-IMPROVED 

Signal 


Fig. 1. Preliminary (and incorrect) theory 

of base clipping. 

Although oscilloscopic studies of audio 
signals showed that the noise signal was 
added to the audio signal, so that this theory 
was definitely incorrect, I made and used 
several base clippers with gratifying results 
from 1946 to 1960. These consisted sub¬ 
stantially of a phase inverter, followed by a 
push-pull amplifier, with a wide range of bias 
adjustments, so that it could be operated in 
any class from A to C. Using this device, 
there was a point of optimum intelligibility 
for any signal, this point being toward class 
A operation with clean signals, and toward 
class C operation with signals mushed by 
noise. A variety of biased series diode 
circuits were also used, in conjunction with 


pre- and post-amplifiers, to perform the 
same function, and they worked about as 
well as the variable class audio amplifier. 2 

Checking of the base clipper operation 
with a good oscilloscope corrected the 
original erroneous theory of operation, and 
finally showed just how the noted signal 
improvement came about. Referring to Fig. 
2, if we feed an amplifier with a signal (E) 
and a noise (F), the resultant output will be 
the mushed sine wave (G). Clipping the base 
of this curve at levels +N and -N will produce 
the curve (H), and no detectable improve¬ 
ment in tone quality. With continuous sine 
waves, base clipping does not improve signal 
quality. However, with wave trains, such as a 
CW signal, base clipping at the level of the 
average hoise (or slightly higher) does 
produce a definite improvement in reada¬ 
bility, as in Fig. 3, and this is still further 
increased if base clipping is followed by peak 
clipping. Wave envelope of a noise-free CW 
signal is shown in Fig. 3, (I). To this is added 
noise (J), producing the output (K), a 
combination of signal and noise. The signal 
plus noise-to-noise ratio here is poor. By 
clipping the base at a level equal to or 
slightly exceeding the noise, envelope (L) is 
produced, with a greatly improved noise 
ratio. If this signal is now peak-clipped, 



G-SIGNA- PLUS NOISE H-CUPPlNG AT ->N AND -N 


Fig. 2. Behavior of sine-wave signal in the 
presence of noise. 
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envelope (M) will be produced, which is 
almost “pure” signal. 

If, now, this output is rectified and 
filtered, it can be used to key an audio 
oscillator, the combination being known as a 
“code regenerator.” 

This still does not tell how base clipping 
improves the quality of received speech, but 
“Eppur si mueve. ” Oscilloscopic studies with 
sine waves and CW signals, however, do 
disclose a key fact: with base clipping at the 
no-signal noise level, where there is no signal, 
there is also no noise. 

Further oscilloscopic studies of actual 
speech signals, plus some excursions into 
physical linguistics, greatly assisted by 
published researches of the Bell Telephone 
Laboratories, finally gave a very satisfactory 
answer, which is outlined in Fig. 4. 


I-SIGNAL ENVELOPE 

W- 
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K-SIGNAL PLUS NOISE 
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^^3 

M-L WITH PEAK CUPPING 

Fig. 3. Improvement of CW signals by base 

clipping. 

Speech, basically, consists of an audio 
carrier, of varied frequency content, modu¬ 
lated in a rather specific fashion. The 
“carrier” frequency is not too important, as 
we can understand the spoken words of a 
“Russian” bass and of a “screeching” 
soprano with almost equal facility, all other 
factors remaining the same. The shape of the 
modulation envelope, however, is quite 
important, particularly the phonemal pauses, 
which are intervals of no signal occurring at 
the ends of syllables, and as a part of certain 
labial and lingual phonemes (the building 
blocks of speech). If the phonemal pauses 
are clearly defined, the diction is said to be 
good; if the phonemal pauses are not clearly 
defined, diction is called poor. Intelligibility 
of speech, in very general terms, is a 
function of the quality of the diction. 

A speech envelope is shown diagram- 
matically in Fig. 4 (N), with the phonemal 
pauses indicated by X. Noise is shown at (0), 
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Fig. 4. Improvement of speech intelligibility 
by reduction of masking noise. 


and signal plus noise, as received, at (P). 
Note here that the phonemal pauses, 
indicated by X, are plugged up, so that 
diction is degraded, as is intelligibility. This 
situation, which you can duplicate by 
connecting an oscilloscope across your 
receiver output while listening to a phone 
signal on “one of those nights,” almost 
exactly parallels the “masking noise” situa¬ 
tion so thoroughly studied by Harvey 
Fletcher. 3 If, by base clipping at the average 
level of the noise, we clear up the phonemal 
pauses, signal intelligibility is greatly 
improved, and the signal envelope now looks 
like (Q) in Fig. 4. The effect is quite similar 
to that produced by increasing the per¬ 
centage of modulation. A still greater 
improvement is indirectly brought about, in 
the case of “white” noise, because a low 
frequency will tend to “override” a sound of 
higher frequency. Although noise above the 
clipping level is still superposed on the signal 
envelope, as in (R) of Fig. 4, the human ear 
will tend to disregard the higher frequency, 
and respond to the lower, through a wide 
range of signal and noise intensities. This 
also has been studied and reported in detail 
by Fletcher (op. tit., p. 153). This same line 
of reasoning points out the need for keeping 
hum at a minimum, and explains why a 
measured low level of hum has a high 
perceived level of annoyance. 



Fig. 5. Earle threshold modified for base 
clipping. 
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Under-chassie view of base clipper using 
modified Earle circuit. 


Methods of base clipping have been 
greatly improved and simplified during the 
past few years. One of the best base clippers 
now known is derived from a circuit 
developed by W. A. Earle. 4 This, shown 
diagrammatically in Fig. 5, consists of a 
biased dual diode in series with the signal 
line, diodes being in opposed polarity. Since 
both diodes are cut off by a bias, which can 
be varied from zero to more than five volts, 
a signal applied at the input will not pass 
through the diodes until its peak amplitude 
exceeds the bias. When the signal peak 
amplitude does exceed the diode bias, all 
excess signal voltage reaches the output 
through a 470 k resistor. Thus, any signal 
may be base clipped at any desired value 
from zero to about five volts. Insertion loss 
of the base clipper, at zero bias setting, is 
about 6 db (measured). 

Experiments with various semiconductor 
diodes in place of the 6AL5 dual diode 
indicates that a wide variety of high back 
resistance germanium diodes will work very 
well, the “toe” of their characteristic being 
unimportant under normal operating 
conditions. 

Silicon diodes are slightly less applicable, 
as their toe is at approximately .6 volts. This 
can be offset by a complex biasing arrange¬ 
ment and becomes less important when 
signal amplitudes are high. 

Tests show that the base clipper is usually 
most effective when connected between the 
first and second audio stages, as in this 
position, the noise voltages which it is 
desired to eliminate are within the normal 
range of adjustment of the clipper, and all 
usual adjustments will be within the reason¬ 
ably straight portion of the diode 
characteristics. 

Unlike many audio filters and clippers, 
this type of base clipper is easy to build, and 


requires no special adjustments or tricky 
“diddling” to make it work. All fixed com¬ 
ponents except the 6AL5 are mounted on a 
conventional terminal board, and all signal 
wiring is point-to-point. For reasons of sta¬ 
bility, 2 watt 5 percent carbon resistors were 
used, although current in circuit would per¬ 
mit use of Viwatt resistors. Leads to the 
100k level control resistor, mounted in the 
panel, are shielded microphone cable, to 
prevent hum and unwanted coupling to other 
circuits, and a .02 jrf ceramic capacitor is 
connected across the control to reduce con¬ 
tact noise. Filament of the 6AL5 is biased 
+40 volts with respect to ground, to prevent 
hum injection, and this is as effective in this 
application as pure dc on the filament. 

For operating convenience, the base 
clipper was switched in and out of circuit by 
means of a relay, which is controlled by a 
switch on the level control. When base 
clipping bias is at zero, the base clipper is 
automatically switched out of the circuit. 

In operation, with the base clipper out of 
the circuit, tune in the desired signal, and 
adjust all controls for the best intelligibility 
possible without the base clipper. Then 
switch in the base clipper, and adjust bias for 
best reception. This will occur when the 
phonemal pauses in the received speech are 
substantially clear of noise. Additional base 
clipping will not, in most instances, bring 
about any further improvement in intelligi¬ 
bility, and too much base clipping will turn 
most speech into gibberish. 

Experimentation with base clippers also 
explains, in part, why some operators who 
have obvious hearing impairments (“tin 
ears”) seem to copy about as well under 
almost hopeless conditions as they do when 
conditions are good. They have a built-in 
base clipper! 

. . . Ronald E. Ives 

1 Shelby, E. F. “A QRM Killer”, CQ, Vol. 
21, No. 9, Sept., 1965, 30 et seq. 

2 Tves, R. L. Improved Base Clipper, 73, Vol. 
12, No. 1, Oct., 1962,20-21. 

3 Fletcher, Harvey, Speech and Hearing in 
Communication, New York (Van Nostrand). 
1953, 153-175. 

4 "Earle, W. A. “A-C Threshold Converts to 
Switch”, Electronics; Vol. 31, No. L, Jan. 3, 
1958, 98-100. 
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2501 Waver ley St. 

Palo Alto, CA. 94301 


Measurement of 

Meter Resistance 


It is often necessary, when building any 
sort of equipment using a sensitive meter, to 
know the internal resistance of the meter. 
The obvious way of measurement — simply 
slapping an ohmmeter on it — is not safe, 
because most ohmmeters, when switched to 
a range which will read the comparatively 
low meter resistance, will pass a high enough 
current through the meter to damage it. 

The following method, though old, is not 
widely known. It uses the meter itself as the 
indicator. The meter is connected to a 
constant-current source, that is, a voltage 
source in series with a suitably high resist¬ 
ance. A variable resistance is then connected 
right across the meter terminals and adjusted 
to take exactly half the total current. The 
variable resistance is now equal to the meter 
resistance and may be removed and meas¬ 
ured by any of the usual methods. 

For a practical circuit see Fig. 1. The 
voltage source may be anything handy, even 
a 1.5 volt dry cell, though a higher voltage 
will give more accuracy. The total resistance 
R1 plus R2 is calculated by Ohm’s law to 
allow full scale current to flow through the 
meter. Don’t make a mistake in this calcula¬ 
tion and pass 10 or 100 times too much 
current! If in doubt, start with too high a 
resistance and work down. At least 2/3 of 



Fig. 1. Circuit for measurement of meter re¬ 
sistance (see text for values of R1, R2, R3 
and V). 


the resistance should be in the fixed resist¬ 
ance Rl, so that accidentally cranking R2 to 
the wrong end will not injure the meter. 
Also, connect the battery up last, after 
everything else is ready. 

Having set R2 to make the meter indicate 
full scale, connect another variable resistor 
R3 across the meter terminals and adjust it 
to make the meter indicate exactly half as 
much current. Now, without disturbing the 
setting of R3, remove it and measure its 
resistance with an ohmmeter. 

An example may make things clearer. A 
0-100 microampere meter out of our junk 
box will be measured using a 1.5 volt dry 
cell as the voltage source. The total resist¬ 
ance will be 1.5 volt divided by 0.0001 
ampere (watch the decimal point!) or 
15,000 ohms. Rl can conveniently be 
10,000 or 12,000 ohms, and R2 a 5,000 or 
10,000 ohm potentiometer. Connect them 
up as shown in Fig. 1, and set R2 for full 
scale indication, 100 microamperes. 

For a first try, a 1,000 ohm potentio¬ 
meter can be used for R3. Connect it across 
the meter as shown by the dotted lines in 
Fig. 1, and adjust it to make the meter 
indicate 50 microamperes. Now remove R3 
and measure it; let us suppose it turns out to 
be 500 ohms. We can then say that the 
meter is also (almost exactly) 500 ohms. 

Note that connecting R3 reduces the 
total resistance in the circuit slightly, so that 
in our example the total current flowing 
would not stay exactly at 100 micro¬ 
amperes. If the meter resistance is 5 00 ohms, 
connecting R3 would reduce the resistance 
of the meter-and-R3 combination to 250 
ohms. The resistance seen by the battery 
would drop from 15,000 to 14,750 ohms, so 
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that the current is not 100 microamperes 
now, but 101.7. This means that R3 is 
carrying 51.7 microamperes and will turn out 
to be 484 ohms, which is low by about 3 
percent. This amount pf error is not 
objectionable in many cases, and can be 
reduced by using a higher voltage source 
with correspondingly larger R1 and R2. 
There is not much point in trying to reduce 
this kind of error below 1 percent, since the 
accuracy of the ohmmeter and the scale 
linearity of the meter being measured are 
not likely to be any better than this. Putting 
it another way, it will rarely be necessary to 
use a source over 4.5 volts to keep the 
current acceptably constant. On the other 
hand, the voltage source may be as high as 
desired, except for the shock hazard and the 
fact that R1 and R2 will get inconveniently 
large. 

The value of R3 will depend on the meter 
range. Most 0-1 milliammeters will be 
between 25 and 100 ohms, and micro¬ 
ammeters will be higher, up to perhaps 5 000 
ohms for the most sensitive ones. 

Go to it, but be careful. Any time you 
mess around with a meter and a battery, one 
mistake is all it takes. 

. . . WA6NIL 
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Diode-Stack Power Supplies 


The Easy 



E. H. Conklin, K6KA 
Box 1 

La Canada, Caltf. 


Many amateurs wish to have quick-start 
transmitters with reduced heat during stand¬ 
by periods. This leads to thought of the 
possibility of replacing rectifier tubes with 
diodes in high-voltage power supplies. 

The first approach generally is to look for 
a hatful of 800-volt or 1,000-volt diodes 
with a current rating somewhere between 
750 ma and 3 amperes, and to plan for an 
equal number of capacitors and resistors to 
go across them. The result is an impressive 
installation. Some, like Fred Mason, 
KH60R, had a failure before the number of 
series elements was increased to provide an 
adequate safety factor. 

There are some direct tube replacements, 
such as the Sarkes Tarzian S-5130 used by 
W4PR, and by W6RT in the Collins 30-SI, 
with a protective device added, but this unit 
is listed in the mail-order catalogs at $22.50 
each. They are rated at 10,400 inverse peak 
(7400 rms) volts; and at 300 ma continuous, 
3000 ma peak, current. For a capacitive 
load, the current should be derated by 20 
percent and the rms input voltage by 50 
percent. This cuts the rating very thin when 
one unit must stand the full voltage of a 
center-tapped transformer. The current 
rating is less of a problem due to the low 
duty cycle for single-sideband transmitters. 

I wanted a simple solution for my Henry 
2K amplifier, without any modification, if 
possible. The 3B28 tubes are in front where 
they get some air circulation from the 
blower intake. There is space above the 


sockets. The matter was discussed with Frank 
Clement, W6KPC, of Diodes, Inc., 9261 
Independence Avenue, Chatsworth, Califor¬ 
nia. This resulted in the purchase of four No. 
5244 high-voltage diode stacks at about $8 
each. 

These can be used two-in-series on each 
leg of a center-tapped transformer, or singly 
in the conventional bridge circuit producing 
the same output. Each stack is rated at 
6,000 volts peak and Vi ampere continuous 
duty when fastened to a heat sink. They 
have stood up when drawing 800 ma, key 
down, during tuning using a dummy load. 
They will tolerate a 50-ampere “in-rush 
surge” if it is not longer than half a cycle. 

The heat sink should be the chassis, or a 
plate with about 25 square inches of surface 
for each of the rectifier stacks. This can be 
reduced to as little as ten square inches in 
SSB application where the duty cycle is 
short. Both sides of the surface can be 
counted. I use a plate 40 square inches on a 
side. With it, the diode stacks seem to 
remain close to room ambient temperature. 
A commercial heat-sink could provide this 
surface in a smaller volume. 

The plate was mounted vertically on a 
horizontal sheet of insulation that rests on 
the rectifier sockets. A two-inch bolt with its 
end threads filed slightly passed from the 
insulation down into one socket clip to 
connect to the idle filament transformer and 
the filter. Two stand-off insulators, with a 
small stack of washers on the bolt, made fine 
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Fig. 1. Diode stack power supply. 
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places to attach the two plate clips from the 
ends of the transformer secondary. After 
carefully checking polarity, the four stacks 
of diodes, each the size of a package of 
chewing gum, were bolted to the aluminum 
plate. 

In order to obtain quick start, the 
twenty-second amperite relay was removed 
from its socket, and a twcnsecond one used 
in its place. No time delay at all is required, 
according to Bill Orr, W6SAI, at Eimac. 
However, I saw no reason to transmit before 
the filaments were fully on. 

In a few minutes, the unit was plugged in 
and was on the air. The time from cold start 
to full power was four seconds, and much 
less after the thermal relays had warmed. It 
became possible to shut down the Henry 2K 
during round-table discussions and between 
calls, without waiting unduly to fire up the 
amplifier. 

My Henry 2K was built in August, 1965, 
when Henry was using two-step power re¬ 
lays. In order to equalize the contact 
sparking, the series resistors had been 
doubled to 20 ohms each. This feature 
reduces substantially the tendency for a 
surge to damage the diode stacks. In the 
absence of the step-start feature, it would be 
desirable to use some surge protection, or to 
add one or two more diode stacks in each 
leg. 

One protective measure was suggested by 
Frank Clement. This is to obtain three or 
four TV fly-back capacitors, which are 
20,000 volt, 500 ji/jif, ceramic units. They 
cost about a dollar, but can be found in old 
RCA TV sets between the picture tube 
shield and ground, connected at the filament 
of the high-voltage rectifier tube. In series 
with these paralleled capacitors, place a 
200-ohm resistor. This RC network is then 
connected across the entire power-trans- 
former secondary — between the two stand¬ 
off insulators on the heat-sink plate. It tends 
to absorb the voltage transient which is 
likely to occur about once each 150 times 
that the power relays open, and could 
exceed the diode stack voltage rating. 

Alternatively, Jim Smith, W6RT, ob¬ 
tained a thyrector, General Electric No. 
6rs21sal0dl0, found in the Allied and 
Newark industrial catalogs at a few dollars. 
The thyrector is connected directly across 
the power transformer primary. It may have 
to depend upon the coupling of the transient 
from the secondary to the primary, but has 
proved useful. 

.. . K6KA 
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Elliott S. Kanter, W9KXJ 
3242 West Hollywood Avenue 
Chicago, Illinois 60645 


Transistor Testing Techniques 


The ham is, perhaps, gifted with an over¬ 
abundance of ideas, and at the same time 
cursed by a lack of funds. To compensate 
for this continuing deficiency of the wallet, 
he tends to buy the many assortments of un¬ 
tested transistors, and, taking his trusty VOM 
in hand, proceeds to destroy what few or 
many useable transistors he found in the 
poly-bag. Instead of having a collection of 
good useable transistors, he has on his hands 
a collection of shorted three-leaded metal 
cans. 

To prevent this needless loss, let us first 
review some basic facts about transistors. 
For lack of a better description we can con¬ 
sider a transistor as being composed of two 
back-to-back diodes (see Fig. 1). The base 
connection will always appear at the common 
connection of the two diodes. The orienta¬ 
tion of these two diodes as shown in Fig. 1 
will indicate whether the transistor is of the 
PNP or NPN variety. 


PNP NPN 



Fig. 2. Polarities for various tests. 

As we can see from Fig. 1, there exists a 
difference of operating voltage polarity for 
each type. 

In the case of the PNP transistor, the base 
is positive with respect to the collector, and 
negative with respect to the emitter. The 


NPN transistor is just the opposite, with the 
base negative with respect to the collector 
and positive with respect to the emitter. The 
collector-to-base diode junction is reversed 
biased and the emitter-to-base junction is for¬ 
ward biased in both the PNP and the NPN 
transistors. The collector and emitter are at 
opposite polarities in both cases. 

The purpose of this brief review of what 
constitutes a transistor is necessary because 
in order to safely test a transistor, we must 
first understand the internal make-up and the 
differences which do exist in polarity. Many 
articles have described the use of a VOM for 
transistor tests. Unless care is taken and the 
polarity of each transistor element is careful¬ 
ly observed, the seemingly innocent testing 
procedure will result in the destruction of the 
transistor under test. 

How, then, do you test a transistor safely 
but without buying a rather sophisticated 
and costly transistor checker? The answer 
lies in the careful use of your VOM. By 
making a few. simple pre-tests and following 
the testing procedures outlines in this article, 
you will be able to test almost any transistor 
you might come across without damaging it. 

The first step is to borrow an additional 
meter with a dc range of approximately 0-10 
V. Switch your VOM to its resistance scaje 
and measure both the voltage and polarity 
appearing at the test prods. Rotate the range 
switch until you find the least voltage (about 
1.5 V) usually RxlO. Now comes the hard 
part; either misappropriate your mother’s or 
wife’s nail polish or be a coward and use 
paint. Mark this range with a small dot, and 
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Fig. 1. We can consider a transistor as being 
composed of two back-to back diodes. 


also indicate which prod is positive and which 
is negative. This may vary from VOM to 
VOM; many types reverse the polarity when 
in the resistance measurement ranges. 

Testing procedures 

It is most important to determine that 
each diode junction of the transistor under 
test exhibits low resistance in one direction 
and a high resistance in the other. Emitter to 
collector resistance should be high in either 
direction. Polarity is important at the emit¬ 
ter-base junction of small signal transistors 
due to the low reverse voltage rating of this 
junction. Only the forward resistance of the 
base-emitter junction should be measured. 
Emitter junctions of power transistors may 
be checked in both directions without fear of 
damaging the transistor. Fig. 2 shows the pro¬ 
per polarities for the various tests. 

Reviewing what we have discovered and 
why we went to the trouble of measuring the 
voltage present at the test prods before we 
attempted to test a transistor, relates tjack to 
our earlier discussion of what a transistor is 
and how it is made. The value of approxim¬ 
ately 1.5V is a safe range for making the for¬ 
ward reverse tests and will not damage a tran¬ 
sistor. The exact meter reading is immaterial, 
what we are looking for is a definitive differ¬ 
ence in the forward and reverse readings. 
In small signal (germanium) transistors for¬ 
ward resistance is in the neighborhood of 20 
to 30 ohms. Small signal silicon transistors 
have diode junction resistances of from 40 
to 60 ohms. In either case a reading of 15 
ohms or less will indicate a short. Power 
transistors should exhibit a resistance (for¬ 
ward diode junction) of from 6 to 12 ohms. 

To sum things up, we have discovered what 
a transistor is, how we can safely test it and 
what sort of readings we should expect. 
Please remember that small signal transistors 
should never be subjected to reverse resistance 
tests of the emitter-base junction. With 
proper techniques we now may safely test 
those bargain transistors; who knows, you 
might find the elusive 2N2219 you needed 
is really good. 

...W9KXJ 
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ON YOUR BROADCAST RADIO WITH 

TUNAVERTER S 

KING of the CONVERTERS! 


OUTSTANDING 
PERFORMANCE 
with 

MORE FEATURES 
plus 

EASY Installation 
and 100% American 
made dependability 
Crystal & Tunable by the flip of a switch! It's 
getting TWO converters for the price of 
ON E ! 

Extra Sensitivity &. Selectivity with unique 3 
gang tuning capacitor! It is signal peaker on 
crystal control! 

Changeable Crystals for Versatility & Usability. 
Change channels at will! Never obsolete! 

SOUCLCH Built in for NOISE FREE monitoring 1 

*2 INEEK MONEY BA CK GUA RANT EE! 



12 volt powered! 

I ncludes coax, mount 
6:1 3 Gang Tuning 


1 year guarantee 
Size-2'/2"x3'/2"x4%' 
OUTPUTS 1 SOOkc 


“I am very pleased with this unit. I have 
picked up the Highway Patrol as far away 
as 75 miles “ L. Moore, Calif. 

TUNAVERTERS 

Mbdels for AM & FM Tunable & Crystal! (less crystal) 

BAND MODEL COVERS Q I\11 Y S44 95 co c rT 

Police, fire 348s 33 48mc UI\IL I ppc! 

Weather, etc. 1564s 150 164mc No crystal needed 

Aircraft 1828s 118 128mc for tunable use. 

TUNAVERTER X No squelch 9 volt powered 
BAND MODEL COVERS ONLY $32.95 pod 1 

j 04X 50-54mc No crystal needed 

for tunable use. 


6 meters 
2 meters 


1450X 144 150mc 


TUNAVERTERT Tu nable only 9volt powered 

Marine Marine 2.0 2.85mc 550kc $19.95ppd. 
SW&WWV SWL 9.5-16mc 1500kc $19.95ppd 

SW&CHU SWL 2 9.33 16mc 1500kc $24.95ppd. 

SQUELCH FOR YOUR TUNAVERTER 

Noise free monitoring with adj. electronic 
squelch! No wires to Radio or Converter! Just 
plug in coax! For all 1500 kc outputs. 9 or 
12V. 1 - 'x4''x2". $ 1 7.50ppd. 

Mobile Battery Eliminator,12Vto9V $4.95ppd. 
Crystal Controlled models available—1 & 2 

channels—with or without Squelch—26-250mcs. 
— 12 volt neg. grd. $19.95 to $44.95. Write for 
details! 

Coupling Loop & Ext. Antenna for use 

with home and Transistor Radios $3.95ppd. 
Crystals—State Exact Listening Freq. $5.1 Oppd. 
Order from: AIR MAI L add $.85 ea 

HERBERT SALCH & C0. Mar f k ® t * ng Division 

Woodsborol 0,Texas78393 r^o 'pSu'cts 


PLEASE 

SEND 

TO 

NAME:_ 


MODEL. 
MODEL. 
C LOOP. 


.TOTAL 

.ENCLOSED. 


ADDRESS:. 
CITY_ 


.STATE , 


I jrENpiLO-D.^ pay_postage (jlO 


SEPTEMBER 1969 


77 





IV. G. Eslick, KQVQY 
2607 E. 13th 
Wichita, Kansas 67214 


2V2 W Transmitter 


As my hobby is transistors, I just had to 
keep building and of course - more power! 
This model checks out 2-1/2 w on Bird 
wattmeter. It has no dx record as yet except 
using a No. 47 bulb as a dummy load. 
Located on my work bench in the basement, 
making the transmitter about 2 to 2 1/2 feet 
below ground level, I worked a friend two 
miles away, getting an S6 report. Does 
anyone know how to make a good 5-element 
yagi using 47 dial lights? 

This transmitter is held in reserve and will 
be my six-meter solid state job after the 1 /4 
w has done its job. I have the reputation of 
building up a job, using it for awhile and 
then tearing it down to use the parts in 
something else. Building is my hobby. If it 
works and the novelty has worn off. I’m 
ready to scrap it. 

The coil forms for this unit were scrapped 
from some war surplus. They are ceramic 
3/8” with iron slug and wound with 6 turns 
of about No. 20 silver plated copper wire. I 
used the coils as is and applied the necessary 
capacity to bring them to frequency, with 
the exception of adding links and tapping 
the final tank. 

The 2-1/2 rig was built on a metal chassis 
as ground loops of current on a printed 
board could not be tamed. 

The driver transistor was heat sinked with 


a slip over fin-type heat sink. The oscillator 
needed none. The final was a Bendix B3466 
(looks like a TO-5 transistor pressed into a 
stud mounting case, with threaded stud at 
one end and wire leads from transistor at the 
other end). I used a 1/4” thick piece of 
brass, 1” by 1-1/2” on the stud as a heat 
sink. 

I use transistor sockets on all my jobs so I 
can try out various transistors and change 
them easily when I blow them. (I cry a little 
too.) 

With no shorts and power applied, the 
oscillator transistor is the one to worry 
about getting to work. The others are class C 
and will take “drive” to turn them on. All 
the oscillators mentioned are capable of 
lighting a No. 49 bulb, some brighter than 
others, depending on transistor and circuit. 

The modulator used was an exact copy 
built up from the 5 w CB rig. described in 
RCA’s transistor Handbook. 

2N3553’s or 40341 (both RCA) will 
work in the final. I intend to try a grounded 
collector and take the output from the 
emitter in another rig, so I can mount the 
stud (which is also connected to the 
collector) for better heat sinking. Maybe 
some of you have tried it. 

The final may present a problem, due to 
the varactor action of overlay transistors. 
After tuning the final for maximum into a 


FAIRCHILD 

2N364I LI 



Fig. I. Schematic of 2 'A watt transmitter. LI and L2 = 6 turns# 20 On iron core 3/8" ceramic 
form. Links are 2 turns# 20 insulated at bottom of LI and L2. L3 is center tapped. These coils 
are'war surplus' used 'as is'. Both windings are 'A" long. L4 = 6 turns Airdux 516 or BW 3007. 
Ql = Fairchild 2N364I; Q2= RCA 40081; Q3= Bendix B3466 or RCA 2N3553 or 40341 (all heat- 
sinked). 
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No. 47 dial bulb, and peaking the driver 
again, you may find a point where the power 
goes way down, and turning the slug in the 
driver stage will bring it back. I can get a 
little over three watts out on this rig, but it 
gets unstable to tune. Don’t try for the 
utmost power output, but about 80 to 90%, 
which I have found to be where the driver 
and final are stable and will stay that way 
under modulation. 

Ground the final emitter right at the 
socket by bending the emitter socket pin to 
the chassis and solder. Mount the driver coil 
on the opposite side of the between stage 
shield so the ground side of the final base 
link can come through the shield and ground 
at the same emitter ground, making this lead 
as short as possible. 

You can try all sorts of transistors in 
these circuits. Even the 2N706’s will work as 
an oscillator and driver (reduced power), 
but may “pop” under modulation in the 2% 
W rig. Beware of some of the bargain trans¬ 
istor ads. A 2N697 may work at 50 mhz, 
but I haven’t been able to get one to do so 
and if I did, it would be with reduced power 
and wouldn’t be worth the effort. 

...K0VQY 



Soldering to Desolder 

Of course, we all know how to make good 
soldered joints. First, one makes a tight mech¬ 
anical joint by wrapping the wire around the 
terminal, firmly. Then one applies the solder, 
by first heating both the wire and the termin¬ 
al hot enough to melt the solder and then ap¬ 
plying the rosin-core solder to the parts to be 
joined. 

However, in experimental work, it frequen¬ 
tly becomes necessary to unsolder the joints 
thus made. This entails removing the solder 
and unwrapping the wire. Not only is this a 
difficult job—it is often destructive to the 
components. A simple expedient in such 
work is to avoid making a tight mechanical 
joint by bending a short loop on the end of 
the wire and hooking this to the terminal to 
which it is to be connected. Applying a drop 
of hot solder completes the job. Later, in 
changing the circuit, one needs only apply 
the hot soldering gun and the hook will slip 
off very easily. 

George M. Gabus, WB2IJF 
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HAM RADIO CENTER 

8342 Olive Blvd. 

St. Louis, Mo. 63132 


FT 243 CRYSTALS 

3000 to 8500 Khz. 

± 2 Khz. $1.25 
± .01 % 2.50 

Surface mail 6c, Air Mail 10c extra 

DENVER CRYSTALS 

Rt. 1, Box 357 Parker, Colorado 80134 


NEW! 

SOLI II STATE CITS 



COMPRESSOR-PREAMP 

MODEL ACP-1 KIT.$18.50 

30 db compression range ■ Low-noise 
FET input stage ■ 5-transistor and 1- 
diode circuit ■ Adjustable input and 
output levels ■ Printed circuit construc¬ 
tion with easy-to-follow instructions ■ 3- 
way jacks for PTT operation ■ Easily 
installed in mike line 

Other Kits 

Audio Amplifiers ■ Power Supplies ■ Test 
Equipment ■ Treasure Locators ■ and 
many others 

FREE Data sheets with circuit description, diagram, 
and specifications for all kits. 


CEi 


CARINGELLA ELECTRONICS, Inc. 

P.O. Box 327 ■ Upland, California 91786 
Phone 714-985-1540 


SEPTEMBER 1969 


79 







Stanley Sears, W2PQG 
188 Concord Drive 
Paramus, New Jersey 


Neutralizing the HX-10 


A few HX-10 owners have experienced a 
neutralization problem with this sturdy SSB 
transmitter on 10 and 15 meters. Per the 
instruction manual, neutralization is accom¬ 
plished at a frequency of 14250 khz and 
generally holds well enough for satisfactory 
all-band operation. However, due to the 
nature of the neutralization circuit em¬ 
ployed in the HX-10, some degradation in 
neutralization occurs at frequencies removed 
from 14250 khz with resultant occasional 
instability on 15 or 10 meters. Neutralizing 
the rig on 15 or 10 meters produces little 
improvement as instability can then occur 
on the lower bands. The 20 meter “com¬ 
promise” neutralization, while effective on 
80, 40, & 20 meters, leaves something to be 
desired on 10 and 15 meters. 

As a result of this problem, the following 
symptoms have been experienced in tuning 
some HX-10 transmitters on 15 and 10 
meters. Plate and grid control adjustments 
are very touchy and interact with each 
other. At times the 6146’s take off on their 
own. This is evidenced by a full power 
forward indication on the SWR bridge with 
no audio input. Slight movement of either 
the grid or plate control usually stops this 
oscillation. On the air reports on 15 and 10 
are not always satisfactory; the signal is 
often broad with fuzzy audio quality, some¬ 
times accompanied by spurious radiation on 
either side of the fundamental signal. 

In solving this problem with my own 
HX-10, and after much consideration, it was 
decided to install two additional neutralizing 
capacitors; one for 15 meters and one for 10 
meters. These would function independently 
of the original one, which would be retained 
for the 20, 40 and 80 meter bands. 

The following step-by-step procedure is 
provided for those who wish to perform the 
same modification: 

1. Remove tank coil LI 2 from present 
location by carefully unsoldering all leads, 


C58 C45 



SHIELDED NEW 

LEAD SHAFT 

REROUTED SECTION 


Modified HX-10. 


and removing screws in stand-off insulators. 

2. Place band-switch in 3.5 mhz posi¬ 
tion. 

3. Unsolder all remaining leads on band- 
switch wafer BS7 and remove it from the 
end of the switch shaft. 

4. At the open space adjacent to capa¬ 
citor C45 (in the 6146 compartment), care¬ 
fully cut the shaft of the band-switch ap¬ 
proximately 3/8” from the dividing partition 
(refer to picture) with a hacksaw. This is in 
preparation for adding a longer shaft section 
with a coupling. Place a rag under the shaft 
to catch metal chips. 

5. Slide the cut shaft section toward the 
rear chassis apron until it touches the apron. 
Locate this position on the other side and 
drill a 5/16” hole through the apron. This 
hole will permit installation of the new, 
longer shaft section. Remove the short sec¬ 
tion of shaft and discard. Be careful not to 
move the position of the wafer switch 
rotors. 

6. Obtain a new shaft section 3-3/4” 
long with the same diameter and flats as the 
original. Also procure a single pole 11 
position wafer switch section which is re¬ 
quired for switching the three neutralizing 
capacitors. Only seven positions of the 
switch will be used. (See Fig. I.) 
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Fig. 1. Rear view of neutralizing switch. 

7. Slide the new switch shaft through 
the hole in the rear apron and through the 
centers of the switch sections in the adjacent 
6146 compartment. Be careful not to dis¬ 
turb their position. Connect the new shaft 
section to the old one using a conventional 
Vi” coupling. (Refer to photo.) 

8. Wire the new 11 position wafer 
switch section with jumpers and 3 inch lead 
extensions as shown in Fig. 1. Position the 
rotor or armature of this switch in the 3.5 
mhz position as shown in the figure. 

9. Using 1/8” and 3/8” spacers, and 
longer screws, mount the two switch sec¬ 
tions on the end of the new shaft. Be sure 
the tank switch section is in the 3.5 mhz 
position and installed as removed. (Refer to 
Fig. 2.) 

10. Locate C58, the original neutralizing 
capacitor, and the shielded lead connected 
to the lug under the knob. Unsolder this 
shielded lead from C58 and the ground lug 
and reroute it through the hole vacated by 
the tank coil stand off insulator screw. Keep 
this lead close to the chassis and connect it 
to the armature lug of the new wafer switch 
section. Refer to.the photo and Fig. 1. 
Connect shield to nearest ground lug. 

11. In accordance with dimensions in 
Fig. 1, locate and drill holes for mounting 
the two new neutralizing capacitors. Holes 
must be of correct size to allow proper 
seating of shoulders on insulating washers 
used to isolate each capacitor shaft from 
ground. The location of original neutralizing 
capacitor remains unchanged. 

12. Mount new 0-9 pf capacitors (Ham- 
marlund MAC-10 or the equivalent) in these 
two holes as shown in the photo. Be sure to 
use insulating washers on threaded bushings. 

13. Connect the three wires extending 
from the new switch section to the rotor 
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AMATEUR ELECTRONIC SUPPLY 

4828 West Fond Du Lac Ave. 
Milwaukee, Wise. 53216 


MMM 15KC MARKS! 

L o c a t e New Sub-Bands 

Accurately! Four wires connect IC-3 Divider to your 100KC calibrator to 
give 25KC marks. Circuit board 1 Vi" x 1V4". Specify supply voltage 
— 3-300DC, 10 mo. (lowest is best.) Send for IC-3, $7.25 postpaid. 


PAXITRONIX INC. BOX 1038 (B) Boulder, Colo. 80302 


THE BEST 

6 METER 

CONVERTER 

Model 407 

$34.95 

ppd. 


.y sf 

50-52 MHz in. 28-30 MHz out 
or 52-54 HHz with a second crystal 

A full description of this fantastic converter 
would fill this page. but you can take our word 
for it (or those of hundreds of satisfied users) 
that it's the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced'.' Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can’t wait? Then send us a postal money order 
for $34.05 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices i as listed in our catalog. New- York 
City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 
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SPACE PROBLEMS SOLVED WITH 


VARIABLE FREQUENCY ANTENNA SYSTEMS 

With ATU's for 10-160 Meters Under $50 

SHORTWAVE GUIDE 

414 Newcastle Rd. Syracuse, NY 13219 


390-900 MHz 



FREQUENCY 

METER 


Exceptionally sensitive tuning 
mechanism provides indications at 
2 fJsri* of radiated signal. 6.5” 
dial scale. Expanded communica¬ 
tion band calibrated 2MHz/dial 


$39.50 


division from 390-450 MHz. Jack 
permits modulation check by oscillo¬ 
scope or headset. 

•Built-in 500 (Ja meter; 100 (Ja meter 
$1.50 additional. 

10 day money back guarantee 

SPECTRUM LTD. 

245 Gregg Ct., Los Gatos, Cal. 95030 


model 390 


URL 


DEVICES 



$22.00 pp 

HAL Devices 
P.O. Box 365A 
Urbana, III. 
61801 


Model 27 1C Keyer 

8-50 wpm range 

monitor with 2'A” 
speaker, tone and 
volume controls 

grid block keying 
HAL designer cabinet 
Requires 3 vdc 


terminal of their corresponding neutralizing 
capacitors as shown in Fig. 1. 

14. Connect the stators of all three neu¬ 
tralizing capacitors together with jumper 
wire. 

15. Reconnect all leads and capacitors 
removed from band-switch section BS7 to 
original connections (except tank coil con¬ 
nections). 

16. Remove chassis ground terminal 
from rear apron to make clearance for new 
tank coil location. Drill hole and relocate 
ground screw approximately one inch 
toward accessory socket. 

17. Refer to Fig. 2 and drill the two 
holes required to relocate the tank coil in its 
new position. 

18. Carefully remove the two stand-off 
insulators from the tank coil and remount 
them on the opposite side of the coil. This 
permits the coil to be mounted as shown in 
the picture with the tap loops toward you. 

19. Mount the tank coil as pictured. 

20. Using new wire, reconnect the tank 
coil to the band-switch section BS7, and to 
other connection points. Keep all leads as 
short as possible to minimize the effect of 
additional inductance on the high frequency 
bands. Check solder connections to taps on 
tank coil to insure that solder is not 
touching adjacent windings. 

21. Check all connections to BS7 and 
LI 2 to make sure they are connected to the 
original tie points. Remove all drill chips. 

22. Install knobs on shafts of new neu¬ 
tralizing capacitors. 

23. Following Heath manual instruc¬ 
tions, neutralize the HX-10 on 14250 khz 
using the original C58 capacitor. 

24. Next neutralize on 21250 khz using 
the new 15 meter neutralizing capacitor. 

25. Then neutralize on 28500 khz using 



Fig. 2. Position of switch decks. 
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the new 10 meter neutralizing capacitor. 

26. After completing neutralization fo r 
all three bands, repeat the process, as there 
may be some interaction between these 
adjustments due to the close proximity of 
the 3 capacitors. 

If it is found that the tank tuning 
capacitor C77 is at minimum capacitance 
when resonating on 10 or 15 meters, it may 
be necessary to remove one or more plates 
from this capacitor to further educe the 
effective capacity. This may be required due 
to the relocation of the tank coil and the 
slight increase in lead lengths involved. I 
removed three plates in order to bring the 
front panel markings back to the original 
band locations. Plates are removed by using 
needle nose pliers and carefully bending the 
plate loose at its soldered connection poin s. 

This modification has worked well for me 
and has eliminated the neutralizing trouble 
which prevented satisfactory operation of 
my Marauder on 10 and 15 meters. 

.. . W2PQG 

Low Cost Capacitor Covers 

More often than not the high voltage sup¬ 
ply for a modern transceiver or linear uses 
several capacitors in series, all capacitor cans, 
except the one at the cold end, above 
ground. This is an inexpensive way of elimi¬ 
nating bulky high voltage capacitors. Home¬ 
brew design has followed suit to a large ex¬ 
tent. 

There is a distinct disadvantage to having 
the capacitor cans above ground. The cans 
are hot electrically and present a serious 
safety hazard if not covered in some manner. 
Having built a 3000 volt power supply and 
not desiring to build a metal cage, catalogs 
were consulted in hopes of finding an inex¬ 
pensive Kraftpaper tube of the type so often 
seen in TVs. No luck, not only were they 
expensive, but they didn’t come in the re¬ 
quired length. 

Why not cut lengths of cardboard tube 
from that most noble of paper products? 
Because it’s too large, that’s why. But there 
are ways around that, and besides we need 
protection on the top of the can anyway. 
How about painting the tube flat black to 
obscure its ancestry, slipping it over the ca¬ 
pacitor and sealing it in place and covering 
the top with silicone rubber (black if possi¬ 
ble). It works fine and costs almost nothing. 

William P. Turner, WA0ABI 
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NO - FREE** CATALOG! 
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and there may be no follow up mailing unless you order 
from the flyer 
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EQUIPMENT IN THE NORTHEAST 
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Billy L. Nielsen, DLSKS 
Paquet Strasse 46, C-3 
6 Frankfurt am Main, Germany 


More Taylor Modulation 


In the past few years there has been a 
large interest in the Taylor modulation 
system, as well as other high efficiency types 
of modulation. When the first article was 
written, I became interested in this system. 
As a result of this interest I did some 
research and letter writing and would like to 
pass on the information I have gained. 

To begin with, R. E. Taylor made a 
fascinating discovery and introduced his 
form of Super-modulation in 1942, when he 
was issued U. S. Patent number 2,282,347. 
According to Taylor, up to 87 percent 
efficiency is possible through this form of 
operation. 


The system consists of two tubes, one 
tube operating as a power or rf amplifier and 
the other tube operating as an audio 
amplifier. The principle of the system is to 
connect the two tubes together in such a 
way that one tube may be adjusted to 
handle the rf carrier and the negative 
modulation peaks with maximum efficiency, 
and to adjust the other tube to carry the 
positive modulation peaks. Two examples of 
this system are the Doherty linear amplifier 
and the Terman-Woodyard high-efficiency 
grid-plate modulation system. However, 
both of these systems employ quarter-wave 
impedance-inverting lines, which are very 



RF OUT 


Fig. 1. A basic super-modulation circuit with two grid modulated amplifiers connected to 
a common tank circuit. 
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Fig. 2. A variation of the circuit in Fig. 1 in which a dual voltage power supply is used. 


difficult to adjust and almost impossible for 
the average amateur. 

Taylor, however, has shown that the 
quarter-wave lines may be avoided, and still 
maintain an efficiency nearly equal to the 
previous two examples. In his system, the dc 
input to the peak tube (audio amplifier) 
increases while the input to the carrier tube 
(rf amplifier) decreases. 

Basically then, the super-modulation 
circuit is composed of two grid-modulated 
amplifiers which are connected to a common 
tank circuit. In Fig. 1, a basic system is 
illustrated. As shown, the peak tube (V2) is 
biased beyond cut-off, and therefore 
contributes no output. The carrier tube (VI) 
is operated in a nearly saturated condition, 
and therefore, delivers its maximum output. 
Due to the low plate dissipation in this 
system, the efficiency will be good. As can 
be noticed in Fig. 1, the peak tube (V2) is 
delivering it’s rf output to a tap at the center 
of the tank circuit, and must therefore 
deliver four times the carrier tube’s carrier 
level in order to effect full upward modula¬ 
tion. This is because, first, the carrier tube 
(VI) delivers no output; and second, the 
peak tube (V2) is connected to a load 
impedance of only one-fourth the 
impedance presented to the carrier tube. 
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D1AKOTA SUPPLY COMPANY 

P.O. Box 57 
8th and Walnut Sts. 

Yankton, South Dakota 57078 



What's with UFO's ? 

Check in the UFO NET 

on 14,300 kc 
WEDNESDAY NIGHTS at 9 pm EST' 



RG 19S AU 50 ohm teflon coaxial cable. Outside diameter .080" RT 
loss 29 db per foot at 400 Mhz. Silver plated shielding and conductor. 
Used for internal chassis wiring, antenna coupling, RF coupling between 
stages, etc. Random lengths from 35 foot to 150 foot. Colors; black, red, 
brown, blue, grey, orange. Regular price* 23^ per foot. Our price bi per 
foot $3.00 per 100 ft. 

455 Khz ceramic filters type BF-455-A. These filters will help to sharpen 
the selectivity of most sets using 455 Khz IF's. Use across cathode bias 
resistor in place of a capacitor, or in transistorized sets, across the emitter 
bias resistor. Impedance is 20 ohms at 455Khz., DC resistance is infinite. 
Impedance increases rapidly as you leave 455 Khz. Plan your own LC 
filter circuits at very low cost 
10 for $1.00 25 for $2.00 


TOROID POWER TRANSFORMERS 

# T-2 This toroid was designed for use in a hybrid F.M. mobile unit, using 

a single 8647 tube in the RF amp. for 30 watts output. Schematic in¬ 
cluded. 12 VDC pri. using 2N1554's or equivalent. Sec. #1 500 volts DC 
out at 70 watts. Sec. #2 *65 volts DC bias. Sec. #3 1.2 volts AC for 
filament of 8647 tube. Sec. #4 C/T feec back winding for 2N1554‘s. 1%'* 
thick. 2 y*Y dia. $2.95 ea. -2 for $5.00 

# T-3 Has a powdered iron core and is built like a TV fly back transformer. 
Operates at about 800 CPS. 12V DC Pri. using 2N442's or equivalent. DC 
output of V/DBLR 475 volts 90 watts. C/T feed back winding for 2N442's 

$2.95 ea. *2 for S5.00 

TRANSFORMERS 

P-7 117 VAC Pri. Sec. #1 185 CAV <S» 120 ma. Sec. #2 6.3 VAC @ 4A. 
Double Half Shell Mail Box Type. SX 146 type. $2.75 ea. -2 for $5.00 
P-9 117 VAC Pri. Sec- fi 900 VAC @ 300 mo. See. if 2 100 VAC 0 10 mo. 
Bias. Sec. #3 12.6 VAC @ AMP. Wt. 16’/> lbs. Double Half Shell $4.50 
P-10 117 VAC Pri. Sec. #1 960 VAC C @ 160 ma. Sec. ft 2 425 VAC 
C.T. and tap at 100 VAC 10 ma Bias. Sec. #3 12.6 VAC @ 4.5A Double 
Shell Mail Box type. Wt. 8Y* lbs. $3.75 

Output transformers, all types 59 cents or 3 for $1.50, 

OT-1 Transistor TO-3 Power Diamond. Imp. 15 ohms to 3.2 ohms DC 
Res. Pri. ,6ohm. Sec. .3 ohm. 

OT-2 Pri. imp. 7000 ohm. Sec. 3-2 and 500 ohm for Phones or 70 volt 
iine 3 watts. Full shielded Double Half Shell. 

OT-3 Pri. imp. 5500 ohms. Sec. 3.2 ohms. SCI 22 type. 


All prices F.O.B. All weights listed are net. Please allow for packaging. 
Please allow enough for postage. We wil return any extra. 


TOWER 

COMMUNICATIONS 

924 Elm St., Racine, Wis. 53403 


One way to do this is to operate the 
carrier tube at a lower screen voltage than 
the peak tube. Then, by using a rule-of- 
thumb measure, if the peak tube is given a 
screen voltage of 2.5 times the screen voltage 
applied to the carrier tube, it should be just 
able to handle the peak. Of course, as the 
screen voltage on the peak tube is raised, the 
requirements for higher bias, modulating 
voltage, and rf driving voltage will also 
increase. 

A variation of the circuit of Fig. 1 is 
shown in Fig. 2 where a dual voltage power 
supply is required. In this case, the peak 
tubes are shunt fed, and supplied with two 
times the voltage applied to the carrier tube, 
which therefore prevents saturation until it 
reaches twice the carrier level. As can be 
seen in Fig. 2, there is no center-tap in the 
output circuit, and therefore the current in 
the tank circuit need be doubled only at 
modulation peaks. 

The two tubes will supply this current 
sufficiently with the same screen voltage, 
modulation voltage, and rf drive. The only 
difference is in the dc bias levels. 

There are many variations of this type of 
modulation, most of which have appeared in 
print in earlier publications. Therefore, I will 
not go into the many variations on Taylor 
Modulation. I am listing my references, for 
anyone interested in additional information. 
I would highly recommend the article 
written up in 73 Magazine by Fred 
Dougherty, W3PHL, for additonal basic 
information. 

To those not interested in this form of 
modulation I wish to say, if you haven’* 
tried it, don’t knock it. 
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A Large Volume of Silent Air 
for a Large Tube 

Here in East Africa it is quite impossible to 
buy ham shack requirements. 

I have no doubt that it is possible to buy 
quiet blowers to fit into a chassis, but it is 
two months to wait over here. In any case, 
the average ham loves making gadgets and is 
always trying to improve apparatus and gild 
the lily. 

I like a quiet shack, and a noisy blower is 
a pest. I found a real large size blower which 
cost two dollars, complete with its squirrel 
cage; nobody wanted it as it was 110 volts 
and we use 240 volts. As simple as that. But 
what a noise and volume, V* HP motor and 
all. After promising to make good if neces¬ 
sary, I chipped out a 3!4” hole through the 
shack wall near my P.A. (use a small pilot 
hole to check your measurements) and col¬ 
lected some 354” diameter coffee tins, cut 
the bottoms out, soldered two together and 
stuck them in the hole. With rubber inner 
tube you can make fine couplings at any 
angle by trial and error using the curve of the 
tube. The chassis has half a tin soldered on 
the side for the intake. With such a powerful 
blast of air (noiseless) you can afford to 
ignore sealing the chassis and don’t even need 
a bottom plate if your bench is flat. 



You have guessed it - it’s a 3-1000Z Eimac 
tube which is loaned by a friend, and I dare 
not risk overheating it. It’s a tube worth 
taking trouble over and a good supply of air 
is the least you can do for it. The air blower 
was mounted on brackets on the wall outside 
and coupled up with more inner tubing and 
a weather-proof roof tied on. 

E. Robson, 5Z4ERR 

Edit. Note 

Many of these new tubes require a blower, a 
good one; even if only the filaments are on. 
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An Audio Sinusoid Generator 


Do you need an audio generator which 
delivers a sine wave over the frequency range 
of 500 hz to 5 khz? The oscillator described 
here will do the job while maintaining a 
nearly constant output voltage over the 
range of 1 khz to 5 khz. 

An audio oscillator which generates a 
low-harmonic-content sinusoid has many 
uses. Examples include two-tone generators 
for use in amplifier linearity tests and AFSK 
oscillators for encoding Teletype signals for 
radio transmission. The oscillator described 
here is well suited for the latter application 
because switching different capacitors into 
the circuit allows generating two equal- 
amplitude non-simultaneous tones using the 
same oscillator. 



Fig- 1 • Sine wave oscillator and buffer. 

Fig. 1 illustrates the complementary 
audio oscillator circuit. The npn-pnp ampli¬ 
fier has a unity voltage gain and is active 
over a 10 volt dynamic range. The com¬ 
plementary amplifier provides drive through 
L2 to the tuned circuit composed of LI and 
C. The single-ended buffer amplifier prevents 



Fig. 2. Functional diagram of oscillator and 
buffer. 


heavily loading the tuned circuit. The circuit 
uses two 88 mh telephone loading coils. 
These toroid inductors have two windings 
which can be connected in series for LI = 88 
mh or only one of the windings can be used 
for L2 = 22 mh. 

The operation of the oscillator is better 
understood by considering the functional 
diagram illustrated by Fig. 2. The current 
which flows through L2 is in phase with the 
voltage developed across the tuned circuit. 
The output voltage from the XI comple¬ 
mentary amplifier is divided between L2 and 
LIB. The drive voltage to LIB does not vary 
with frequency between 1 khz and 5 khz. 



Fig. 3. Plotted points of sin 9 superimposed 
upon measured output waveform. 


Consequently, the output voltage is constant 
over this frequency range. The buffer ampli¬ 
fier has a voltage gain of 0.4 and drives a 
potentiometer which can be adjusted to 
provide a sine wave output of zero to 9 volts 
peak-to-peak. 

Fig. 3 shows an oscilloscope photograph 
recorded to show the quality of the sine 
wave as measured at the output of the buffer 
amplifier. Points are plotted on the oscillo¬ 
graph to show the theoretical waveform of a 
pure sinusoid. The oscillograph in Fig. 4 
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Fig. 4. Measured output waveforms. 


shows the waveform quality at four 
operating frequencies in the range of 400 hz 
to 4 khz. The waveform distortion decreases 
with frequency. The results of distortion 
analyzer measurements made on the signal 
output from the buffer show a waveform 
distortion of 4% at 3.5 khz and a 1.4% 
waveform distortion at 500 hz. Filters can 
be used to decrease the waveform distortion 
to less than 0.1% if required. 

The output voltage is plotted as a 
function of frequency in Fig. 5. The de¬ 
crease in output voltage at lower frequencies 
is caused by: (a) The Q of the resonant 
circuit decreases at lower frequencies; (b) 
the inductive reactances of L2 and LIB 
decrease at lower frequencies, and the 
voltage drops across the 100 emitter 
resistors become appreciable. The oscillator 
can be made to operate at lower frequencies 
by increasing the values of LI and L2. 



Fig. 5. Measured output voltage from buffer. 

Fig. 6 shows a graph which can be used to 
select a value of C for any desired oscillator 
frequency. The error bars above and below 
the plotted data points reflect the ± 20% 
tolerance of the capacitors used to obtain 
the data. 

The choice of semiconductors is not 
critical except that silicon transistors and 
silicon diodes should be used. The bias 
conditions are designed to make use of the 
forward voltage drop (0.7 volt) across a 
silicon diode. The power supply voltage 
values are not critical. If the semiconductor 




AMRAD SUPPLY, INC. 

• 3425 Balboa St. 

San Francisco, Calif. 94121 

• 1025 Harrison St. 

Oakland, Calif. 94607 


LARGEST ASSORTMENT of 
BRAND NAMES 

You can save enormous amounts of money 
while choosing from a complete line of trans¬ 
ceivers, receivers, transmitters etc. 

WE HAVE EVERYTHING IN HAM GEAR 

SAVE MONEY ORDER BY MAIL 

CB Radio Co., Inc. 89 Aspen Rd. 

Swampscott. Mass. 01901 617-598-9700 



Fig. 6. Capacitance vs oscillator frequency. 

breakdown voltage specifications are not 
exceeded, higher output voltage can be 
obtained by using higher power supply 
voltages. The physical layout of the com¬ 
ponents is not critical, and special con¬ 
struction techniques are not required. 

. . .W6FOO 
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Capacitor Usage 

and Electron Flow 


How long has it been since you looked at 
a schematic in one of 73 ’s construction ar¬ 
ticles and said to yourself, “Hmmm... won¬ 
der what that capacitor is there for?” Chan¬ 
ces are that unless you are an engineer, there 
will be at least one capacitor in this very 
issue that will mystify you. This article is 
designed to dispel the mystery by describing 
the electron flow and pointing out examples 
of common capacitor usage. 

Note that the word “capacitor” has been 
used consistently in lieu of “condenser”. 
“Capacitor” is the word specified by some¬ 
one at IEEE, and there seems little reason 
to quibble with them. It does seem a little 
more logical, tho some old timers still had 
rather fight than switch. 

Texts and handbooks devote several pages 
to the theoretical aspects of isolated capaci¬ 
tors, but most do not say much about their 
functioning in practical circuits. Knowledge 
of dielectric constants, formulas, plate spa¬ 
cing, and fabrication techniques is worth 
having. However, it is more useful to a de¬ 
sign engineer than a ham or technician. The 
reader interested in the more theoretical ap¬ 
proach is referred to suitable handbooks. 

Knowledge of the specific function a par¬ 
ticular capacitor performs in a given circuit 
is a valuable troubleshooting tool when it 
comes to locating a malfunction in either 
homebrew or commercial gear. 

What a Capacitor Is 

A capacitor is an electrostatic device. Its 
purpose is to store electrical energy in the 
form of a static electric field. Remember 
that “static” means “standing still” or “un¬ 
moving”. This is in contrast to an inductor 
which stores energy in a magnetic field only 


so long as the electrons are moving thru a 
coil. 

The electrostatic field is created when e- 
lectrons are pulled from one plate of a capa¬ 
citor by an applied voltage and an excess is 
forced into the other plate. Since unlike 
charges attract each other, it is as if the plate 
with a deficiency of electrons is trying to 
pull some from the plate which has an ex¬ 
cess. It does succeed in pulling them to the 
surface of the other plate, but can not pull 
them thru the insulation of the dielectric 
which separates the plates. However, when 
there is a direct connection between the 
plates in the external circuit, the charges will 
flow together and neutralize each other. 

It is not possible to understand how a 
capacitor operates in a circuit until the char¬ 
ge and discharge paths can be traced. These 
two paths are not always the same. It is at 
this point that understanding of most hams 
is inadequate. 

Coupling Capacitor 

Terms used to describe this component 
have done more to confuse beginners than 
to enlighten them. At least one writer of 
elementary texts has been observed to call 
it a “coupling condenser” and a “blocking 
capacitor” all in the same paragraph. For 
those interested in the whole boring story, 
the correct designation would be: an ac 
coupling-dc blocking capacitor. Obviously 
this is an inconveniently long name, so it 
may get shortened to coupling or blocking 
capacitor. Which it is called depends most¬ 
ly on the writer’s whim. 

The coupling capacitor is always in a sig¬ 
nal path, for the signal is what it was put 
there to couple from one circuit to the oth- 


90 


73 MAGAZINE 



er. It is most frequently used in resistance- 
capacitance coupled amplifiers similar to 
those in Fig. 1. The purpose of the ca¬ 
pacitor C, is to transfer the signal from the 
plate circuit of VI to the grid circuit of V2 
while preventing the high level dc voltage 
from following the same path. It has a con¬ 
tinuous dc voltage across it during the time 
power is applied to the circuit. The signal 
voltage causes momentary increases and de¬ 
creases in the average charge as it swings 
more or less positive at the plate of VI. 



a 


Fig. 1. Resistance Coupled amplifiers; 

(A) Tube type, (B) Transistor type 

The charge path for C in Fig. 1A during 
a more positive signal voltage swing at the 
plate of VI is such that electrons will move 
up from ground, thru the tube cathod to 
the plate and into the left plate of the ca¬ 
pacitor. They will flow out of the right 
plate, thru Rg and on to ground. The neg¬ 
ative voltage at the top of Rg will therefore 
increase in step with the signal at the plate. 

Discharge occurs when the voltage at the 
plate of VI swings less positive. Electrons 
will flow out of the left plate of the ca¬ 
pacitor, down thru Rp, thru the B supply 
to ground and up thru Rg into the right 
plate. This makes the right plate of the 
capacitor, and hence the grid of V2, less 
negative with respect to ground. The grid 
may still be negative with respect to the 
cathod if suitable biasing is provided. Thus 
the signal applied to the grid is developed 
across Rg. 

Electron flow in the transistor circuit of 
Fig. IB is essentially the same as in the 
tube circuit. 

It can be noted from the foregoing ex¬ 
planation that there is a phase shift as the 
signal “passes thru the capacitor.” This is 
not as great as would at first appear because 
the time constant of the capacitor and resis¬ 
tors in the charge and discharge paths limit 
the shift. It is this phase shifting which 
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makes possible operation of the phase shift 
oscillator illustrated in Fig. 2. In practice, 
it works out that there is usually somewhat 
less than ninety degrees of shift. That is the 
reason three capacitors are required to sus¬ 
tain oscillation in the circuit of Fig. 2. 



The coupling capacitor becomes a “grid 
ieak” when rf is supplied from VI and no 
bias is placed on V2. If the value of C and 
Rg are properly chosen, C will have time to 
discharge only slightly between rf peaks. 
Then the voltage at the grid of V2 will 
have the general waveform of the AM mod¬ 
ulation on the rf input voltage. 

Capacitors function in a similar manner in 
many tone control and pulse shaping cir¬ 
cuits. Such circuits are becoming more im¬ 
portant to hams with the increasing use of 
integrated circuits and digital techniques. As 
stated earlier, a capacitor with the purpose 
of coupling a signal must be in a signal path. 

All types of capacitors are used for coup¬ 
ling with the possible exception of high volt¬ 
age and variable types. Small film types 
are used in rf circuits. The range runs all 
the way to large electrolytics in low impe¬ 
dance audio frequency circuits. The type 
chosen for use depends on applications and 
mechanical considerations. 

Bypass Capacitor 

The bypass capacitor is known by even 
more names than is the coupling capacitor. 
Depending on just where it is located in the 
circuit, it is variously called a smoothing 
capacitor, filter capacitor, feed-thru capaci¬ 
tor, integrating capacitor, decoupling capaci¬ 
tor, or of course, a bypass capacitor. At¬ 
tempt will be made to show that these func¬ 
tions are all essentially the same. 

Let’s start with the common filter capaci¬ 
tor, sometimes called a smoothing capacitor. 
Fig. 3 shows the common configuration of 
a power supply filter. The purpose of both 
the capacitors is to bypass the ac ripple re¬ 
maining in the rectifier output before it 
reaches the load. Electrolytics or oil filled 


capacitors are most frequently used in this 
application. 


L 
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Fig. 3. Power supply with filter. 

The charging path for Cl starts at the 
negative plate from which electrons are pull¬ 
ed when voltage is applied. They continue 
to ground, up thru the transformer second¬ 
ary, thru the diode, and finally into the pos¬ 
itive plate. The path for C2 is identical 
except that inductor L is included in it. 
In many circuits, especially low current sup¬ 
plies, the inductor is replaced with a resistor. 
The electrons are moved around the circuit 
by the voltage induced in the secondary of 
the transformer. 

During discharge of Cl, electrons flow 
out of the positive plate when the applied 
voltage is momentarily decreasing, and go 
on thru the choke since they cannot go 
back thru the diode. They proceed thru 
the load represented by R, on to-ground and 
into the negative plate. In this case the 
path for C2 does not include the inductor, 
tho it is otherwise the same as for Cl. 

The electrons flow during discharge be¬ 
cause the voltage being applied to the capaci¬ 
tor is insufficient to maintain the electro¬ 
static field which holds the electrons in the 
capacitor positive plate. The capacitors of 
the filter thus supply current to the load 
during the intervals when the rectifier is not 
doing so. The energy stored in them during 
the charging part of the cycle is returned to 
the circuit during discharge. 

It should not be inferred that discharge 
is complete while the filter is operating. The 
very purpose of the arrangement is to pre¬ 
vent variations, so far as possible, in the 
current. Large values of capacitance are 
chosen to accomplish this. 

Decoupling capacitors operate in the 
same way as the filter capacitors just de¬ 
scribed. The only reason for the difference 
in name is the part of the circuit in which 
they are used. 

Fig. 4 shows an A VC decoupling net¬ 
work. Its purpose is to shunt to ground 
any audio or rf that might get into the 
AVC line whether it comes from the rec¬ 
tifier or one of the branch lines. No ap¬ 
preciable current flows in the line for tube 
circuits, since the tube grids in which it is 
terminated are negative with respect to 


92 


73 MAGAZINE 



ground. Current does flow in transistor 
A VC lines in most cases since they are cur¬ 
rent controlled devices. This will somewhat 
modify the discharge path for the capacitors. 
The current consuming transistor can be 
thought of as equalivent to the load in 
Fig. 3. 


TO IF STAGE 


TO RF 
STAGE 



i - -VA- — 

l l 


FROM AVC 
RECTIFIER 


Fig. 4. Decoupling filter, AVC type. 

Since the electron flow paths are so sim¬ 
ilar to those of the previous figure, it will be 
left as an exercise for the reader to trace 
them. 

Decoupling capacitors are also used in dc 
supply lines to keep signals which are gen¬ 
erated in the stage which the line supplies 
from getting into other stages by way of the 
line. The circuit looks almost exactly like 
that of Fig. 4 when the labels are changed. 

Feedthru capacitors are used to bypass to 
ground rf which may have been picked up 
by supply voltage lines as they enter or leave 
a compartment where stray signals may be 
present and induced into the supply lead. 
These are seldom larger than a few tens of 
picofarads. They may be small ceramic 
types or a cylinder of metal with an in¬ 
sulated lead for the supply voltage running 
thru its center. Heater bypass capacitors 
are very similar. 

Feedthru and heater bypass capacitors are 
simply special cases of decoupling capaci¬ 
tors. Tracing their charge and discharge 
paths is not difficult if it is kept in mind 
that the source of supply is voltage induced 
into the leads which they bypass. Once this 
is borne in mind, the paths are found to be 
very similar to those of Fig. 3. 

Fig. 5 shows a circuit containing both a 
cathod bypass, Cc, and a screen bypass, Cs. 
The purpose of both is to keep the signal 



Fig. 5. Tetrode amplifier showing bypass 
capacitors. 
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voltage off the respective elements. They 
operate in slightly different manners. 

When VI conducts, the top of the cathod 
resistor, Rc, becomes more positive with re¬ 
spect to ground. Some of the electrons 
coming up thru the resistor leave the stream 
and flow into the positive plate of the capac¬ 
itor. At the same time some flow out of the 
negative plate and up thru the resistor. 

When there is a decrease in the positive 
voltage on the top of Rc, some electrons 
flow out of the positive plate and join those 
coming up thru the resistor and go on thru 
the tube, the load, power supply, on to 
ground and back into the negative plate of 
Cc. In this way voltage variations tend to be 
leveled out. 

Value and types for Cc depend on the 
operating frequency. Electrolytics of several 
mfd are used in audio circuits. Tubular and 
disc types are used in rf circuits. Values for 
rf work are usually from .001 to .01 mfd in 
both transistor and tube circuits. 

Charge of the screen bypass, Cs, begins 
when power is applied to the circuit and the 
top of the screen resistor becomes positive 
with respect to ground. Electrons flow from 
the grounded negative plate, thru ground, 
Rc, the tube as far as the screen and into 
the positive side of the capacitor. 

During a momentary decrease in the posi¬ 
tive voltage at the screen caused by signal 
voltage getting into the screen circuit, elec¬ 
trons flow out of the positive plate, thru 
Rs to the power supply, on to ground and 
into the negative plate of Cs. Ac voltages of 
almost any frequency appearing at the 
screen are neutralized by the charging and 
discharging of Cs which tends to maintain a 
constant voltage at its junction with the 
screen and Rs. 

Values for Cs are usually less than .01 
mfd for audio and are only a few hundred 
pf for rf Ceramic and paper types are 
widely used. 

Resonant Circuit Capacitors 

Resonant circuit capacitors are the easiest 
of all to recognize on a schematic because 
they are always associated with an inductor. 
In addition, they are variable types in a high 
percentage of cases. An understanding of 
electron flow in them aids in understanding 
other facets of operation of the resonant 
circuit. 

Referring to Fig. 6, the symbol for the 
ac generator can be replaced by tubes, tran¬ 
sistors, or antenna-ground systems respond¬ 
ing to electromagnetic radiation, etc. In the 


explanation it is assumed that the circuit is 
being excited at its resonant frequency. 



A B 


Fig. 6. (A) Parallel resonant circuit; 

(B) Series resonant circuit. 

When the upper terminal of the generator 
in Fig. 6A becomes negative with respect to 
the lower one, electrons will flow from the 
negative terminal into the upper end of the 
coil. The upper plate of the capacitor will 
also contribute some electrons to the stream. 
After going thru the coil, some electrons will 
continue back to the generator and some 
will go into the lower positive plate of the 
capacitor. It is now plain that more current 
is flowing in the coil than in the wiring out¬ 
side the resonant circuit. 

At the instant when the applied voltage 
reaches its peak, the maximum amount of 
energy is stored in the circuit. Electro¬ 
static energy is in the capacitor and electro¬ 
magnetic energy is stored in the field sur¬ 
rounding the coil. 

As the applied voltage decreases the 
stored energy is returned to the circuit. The 
magnetic field around the coil collapses. 
This induces a counter voltage in the coil 
that tends to keep the current flowing in the 
same direction with as little change in rate of 
flow as the component values will permit. 
The capacitor supplies the current for this 
process, since by this time the generator 
voltage is dropping to a low level. In doing 
so, its charge at the peak has become com¬ 
pletely reversed. Continuing the cycle, the 
voltage across the generator becomes revers¬ 
ed. Current in the external circuit is also 
flowing in the opposite direction that it was 
during initial charge. Some of the stored 
energy is dissipated in circuit resistance con¬ 
tained mostly in the wire of the coil. The 
generator furnishes small amounts of energy 
to replace that lost in the circuit. It also 
replaces energy coupled out of the circuit by 
such means as a nearby coil in which a volt¬ 
age is induced. 

Electron flow in the series resonant cir¬ 
cuit of Fig. 6B is very similar to that of the 
parallel circuit discussed above. As shown in 
the figure, it can be visualized as a parallel 
circuit with the generator inserted in series 
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with the components. Therefore the high 
current circulating in the resonant circuit 
will also flow thru the generator. 

Parallel resonant circuits are used to pre¬ 
sent a high impedance to rf currents. The 
higher the impedance, the higher will be the 
voltage developed at the frequency to which 
it is tuned. This is desirable whenever it is 
necessary to pick out a small group of fre¬ 
quencies from among many possibilities. A 
few typical uses are in antenna circuits, 
tuned amplifiers, and oscillator frequency 
control circuits. 

Series tuned circuits offer a low impe¬ 
dance path for a particular small group of 
frequencies to which it is resonant. The 
best known use of this function is for by¬ 
passing a specific unwanted frequency to 
ground from the antenna input. It is some¬ 
times used in selective coupling circuits and 
as a feedback path for oscillators. 

Combinations of the two types of circuits 
are used to produce many characteristics in 
band pass, band rejection, high pass, and 
low pass filters. 

Timing Capacitors 

The fourth use is as timing capacitor. It 
is not often used in ham gear, but does 
appear in oscilliscope sweep generators and 
pulse generators. Such circuits are becoming 
more common as digital techniques are ap¬ 
plied to communications. 

Fig. 7 shows the basic circuit. It is fre¬ 
quently called a relaxation oscillator. The 
voltage waveform across the capacitor will 
have a slow rise-fast fall sawtooth shape. 
The charge path for the electrons is out of 
the lower plate of the capacitor, thru the B 
power supply, down thru the resistor and 
into the positive plate. 



Fig. 7. Neon bulb relaxation oscillator. 


Partial discharge occurs when the voltage 
across the capacitor reaches the firing po¬ 
tential of the neon bulb. This voltage 
varies from 60 volts up. At firing, elec¬ 
trons flow out of the positive plate, thru the 
neon bulb, and into the negative plate. 
When the capacitor discharges to the point 
that the applied voltage will no longer keep 
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the gas ionized, the bulb is extinguished and 
conduction stops, and charging begins again. 
The extinguishing voltage is only a few volts 
below that for firing, so only a small part 
of the charge on the capacitor is bled off. 

The neon bulb in Fig. 7 can be replaced 
with many types of rapid-turn-on devices 
such as the unijunction transistor or silicon 
controlled rectifier. 

Cross coupling capacitors in multivibra¬ 
tors are not exactly timing capacitors. They 
do have a similarity however. The function 
of these is adequately covered in most of the 
texts on the subject. Suffice it to say that 
they serve both a timing and a coupling 
function. It is this combination of function 
that makes multivibrators possible. 
Conclusion 

This discussion makes no pretense of be¬ 
ing all encompassing in the description of 
capacitor uses and associated current flow. 
The four uses mentioned do cover the great 
majority of cases in which this component 
is likely to be used in amateur equipment. 

_ -WQHMK 
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Charles Klawitter, W9VZR 
5353 North 5 8th Street 
Milwaukee, Wisconsin 532IS 


What About FM ? 


As I read through the many ham periodi¬ 
cals of the day, I am surprised at the absence 
of concern given to a field of amateur radio 
that seems to be growing by leaps and 
bounds, vhf FM. I have noticed a few 
editorials which share my concern. 

Not many years ago, in the 1950’s, 
amateur radio experienced what has been 
called by some, “the FM Fad.” Whatever it 
was, it did bring to light some of the definite 
advantages of FM. These advantages include: 
it could be slope detected with an AM 
receiver, it often helped in the solution of 
TVI problems, large expensive modulators 
were eliminated, and a ham could run high 
power phone with an efficient class C 
amplifier. Not a bad list of advantages for 
any system. 

Well, that was in the ’50’s, before SSB, 
selective receivers, inexpensive transceivers 
and linear amplifiers. Does this mean that 
FM is dead? Absolutely not! Now there is a 
new area open to FM. I probably should not 
say new, because it has been used com¬ 
mercially for years. This is vhf FM. 


52MHz INCOMING 
SIGNALS 



HOME STATION 
SITE 


Low and high band FM equipment has 
been available in varying amounts for many 
years as surplus. Three or four years ago 
when the FCC changed its specifications for 
frequency deviation there was a great deal of 
obsolete wide band gear available. Even 
today, with the big change over to tran¬ 
sistors there seems to be a fair number of 
units on the market. This can be affirmed by 
the many amateurs who have this equipment 
on the air. I wish I could find some accurate 
figures concerning the number of amateurs 
using vhf FM, but I have not been able to do 
so. 

I am not going to argue the merits of AM 
vs SSB vs FM, because I feel each system has 
its merits in the vhf spectrum. If the FM 
units have proven successful for commercial 
service, I am sure that the amateur can also 
use them successfully. 

This equipment has been built by such 
manufacturers as Motorola, General Electric, 
Link, Raytheon, Comco, RCA, etc. These 
transmitter-receivers are generally well de¬ 
signed and trouble free. They contain sensi¬ 
tive many tubed or transistored receivers 
with efficient transmitters whose output 
ranges from 5 to 100 watts. Most of them 
are complete with power supply, either 
vibrator or dynamotor type depending on 
the transmitter power rating. Some of the 
newer units employ transistorized power 
supplies. 

They are terrific for mobile installations. 
.Since they are crystal controlled, all that is 
needed under the dash is a small control 
head and a mike. The XYL might appreciate 
that feature. The fact that the receivers are 
squelch controlled makes it easy on the 
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nerves; when there is no signal, there is no 
audio or noise. Because of the natural 
characteristics of an FM receiver, it limits 
AM, there is little ignition or pulse noise. If 
you have been a mobiler, you are aware of 
what a problem noise can be. VHF antennas 
for mobile use are simpler to install, smaller 
and more efficient than their big hf brothers. 
You can obtain a fine non-directional radia¬ 
tion pattern by placing a quarter-wave verti¬ 
cal whip in the roof of your car, a very 
difficult feat to accomplish in the hf spec¬ 
trum. 

There are presently two national calling 
frequencies, 146.94 mhz and 52.525 mhz. 
Depending on your local customs, there are 
several other channels being used, such as 
52.640 mhz, 52.720 mhz, 146.670 mhz and 
146.790 mhz. 

Obviously, the fact that this equipment is 
crystal controlled makes it a natural for net 
operation. The receiver squelch system 
makes 24 hour a day monitoring practical 
You can never tell when the six meter band 
will open. The receiver squelch can be easily 
adapted to operate a plate sensitive relay. 
This relay can operate lights, bells, or other 
electronic equipment. 

Schematics and information on con¬ 
version of this equipment to amateur use is 
readily available. 1 This would make a good 
club or group project. If you can get one 
unit operating, you can use it as a signal 
generator or as a frequency meter. It would 
be nice if someone in the group had a good 
vhf signal generator or wattmeter. 

There is also 450 mhz FM equipment 
available. This gear has possibilities as link 
equipment for remote repeaters (See dia¬ 
gram). For instance, a 450 mhz transmitter 
at your home in the valley could send a 


52MHz OUTGOING 
SIGNALS 



SITE 


signal to a 450 mhz receiver on a hilltop 
many miles away. The squelch operated 
receiver could then turn on a six meter 
transmitter and retransmit the incoming 
signal. If you reverse the process, a six meter 
receiver on the hill can operate a 450 mhz 
transmitter and your 450 mhz home receiver 
will hear everything that can be heard at the 
hill on six meters. Other combinations are 
possible, six meters to two meters, 450 mhz 
to two meters, etc. The characteristics of 
FM, the squelch operated receivers, and the 
bandwidth of the vhf spectrum all combine 
to make repeater operation feasible. There 
are many of these systems in use today. 

The repeater operation greatly increases 
the range of mobile units. Its uses for 
emergency and public service duty are 
almost endless. Think of the challenge of 
trying to get a rack full of this equipment 
working smoothly and then sitting back and 
watching all those pilot lights blink merrily 
and hearing all of those relays chattering 
noisily — beautiful — beautiful. 

... W9VZR 

1 Sherman M. Wolf, FM Schematic Digest (Bos¬ 
ton: Two-Way Radio Engineers, Inc.) 
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Ralph J. Irace, Jr., WA1GEK 


A Primer on 

Radio Propagation 


It has never been a secret that long-range 
communication in the amateur bands is 
primarily dependant upon the ionosphere, 
however it is essential to visualize the 
structure of the ionosphere and to under¬ 
stand more thoroughly the basic theory 
behind the usage of sky-wave methods of 
transmission if effective use of the 
ionosphere is to be made. 

The Ionosphere’s Structure 

The ionosphere’s overall structure 
consists primarily of three ionized layers 
ranging from 35 to 215 miles or so above the 
earth. The region lowest in height found at 
about 35 miles extending to 70 miles, is 
called the “D” layer and for all practical 
purposes, is useless to the amateur. Instead 
of reflecting radio waves, the D layer acts as 
an impediment and attenuates the signals 
strength to some degree, sometimes com¬ 
pletely absorbing 160 and 80 meter signals 
while passing through its region either 
upward or downward after being reflected 
back to earth by another ionized layer. 
However, after darkness, the D layer is 
virtually a nonentity. The next ionospheric 
layer is known as the “E” layer and is found 
from about 70 to 175 miles above the earth. 
This particular region will reflect signals 
back to earth for a good part of the daylight 
hours however after darkness, it similarly 
vanishes like the D layer. Next in line 
upward is the “F” layer which during the 
daylight hours divides into two separate 
layers called the FI and F2 layers, and 
during night hours forms one single layer (F 
layer). The FI layer is generally found at 
about 140 miles in height and extends to 
200 miles where the F2 layer then makes its 


appearance. The FI, F2 and the F layer are 
able to reflect signals back to earth in the 
order of a thousand up to several thousand 
miles depending upon the angle of radiation. 
These particular layers are useful for both 
day and night, although daytime usage of 
these layers is relatively “lossy” due to the 
presence of the D and E layers. Night time 
communication is especially good, mainly 
because of little loss and prime conditions. 
Also of importance to mention is the often 
encountered “sporadic E” ionization layer 
effect which is found invariably in the same 
height as the E layer. This rather unusual as 
well as unpredictable layer can be found 
both in the day and night hours, although 
more prevalent during daylight time, and it 
is found generally at all latitudes. It can be 
best visualized as intermittent clouds 
relatively dense in ionization in which its 
ionization level may change its intensity 
from hour to hour. It is of use to low band 
work and accounts for most short distance 
communications and when intense enough, 
it can be a heaven for 6 meter enthusiasts 
though its bearing on vhf operation will be 
discussed more thoroughly later on. These 
various layers are illustrated in Fig. 1. 



Fig. 1. Illustration of the ionospheric layers 
as they would appear during daylight hours. 
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Fig. 2. Graphic chart illustrating the typical groundwave field-intensity curves for 1 kilowatt of 
rf power radiated from a short vertical antenna at ground level assuming a "good earth" path. 


Different Modes of Radio Propagation 

When electromagnetic waves are emitted 
from an antenna, they can take either one of 
two possible types of communication 
processes: groundwave or skywave. The 
former method of transmission is used for 
relatively short distances and is heavily 
dependant upon the path it takes wherein 
the signal travels. Groundwave transmissions 
are subject to what can become a severe 
signal attenuation by a phenomenon known 
as “shadow loss”. 1 This occurs when signals 
are unable to bend around natural or 
manmade obstacles or structures. Increasing 
your antenna height as well as the power can 
at times overcome some of these barriers, 
although a portion of the signal will none¬ 
theless most always be attenuated to some 
extent. See Fig. 2 for a graphic chart 
illustrating typical groundwave field- 
intensity curves for radiation over a good- 
earth path. Skywave transmission is simply 
explained as having a large (or moderate, 
small) portion of your total radiation from 
the antenna directed up toward the iono¬ 


sphere. For reasons already obvious, 
sky waves may be (1) completely absorbed in 
one of the ionized layers, (2) reflected back 
to earth, or may (3) go through all the 
ionospheric regions and on into space. See 
Fig. 3 for a typical field-intensity graph 
relating skywaves. 

Other Factors 

High-angle signals are those in which the 
actual angle of direction upward is so high 
that the layers sometimes don’t have the 
ability to reflect them back to earth. The 
highest angle of radiation in which a signal is 
returned downward toward earth is called 
the critical angle. Similarly, if we transmit a 
signal on 40 meters and it is reflected back 
to earth, we could then switch to a higher 
band, say on 20 meters, and so forth up the 
frequency ladder until we reach a certain 
frequency in which the signal isn’t reflected 
back by the ionosphere and instead is 
permitted to continue into space. This 
particular frequency is known as the criti¬ 
cal-frequency and it varies with each 
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FREQUENCY-MC 


Fig. 3. A typical field-intensity graph for 
incident skywaves. The appropriate adsorp¬ 
tion-factor K is used to predict the received 
field strength in /Jv/meter (microvolts ex¬ 
cited per meter of antenna length). The 
curves show the variations in received field 
strength for a kilowatt of rf power radiated 
from a dipole antenna. Corrections are re¬ 
quired for different power outputs and an¬ 
tenna gains. 

different inonspheric layer and usually 
increases with the height of a layer. With 
reference to the critical angle again, as the 
angle of radiation is diminished, the radio 
waves return to earth at increasingly greater 
distances as illustrated in Fig. 4. 

Suppose we then lower the angle of 
radiation and repeat a gradual increase in 
frequency. As we continue to lower the 
angle and simultaneously increase the 
frequency, we’ll find that we can transcend 
the critical frequency while still retaining a 
back-to-earth reflection. However, we 
eventually come to a frequency where 
despite the lowest possible angle of 
radiation, our signal is not returned to earth. 
This is known as the maximum usable 
frequency (muf). 

Next, we come across what is termed 
path absorption (or just absorption). While a 
radio wave is traveling through an ionized 
layer, some of its energy will be dissipated 
into that particular layer. Path absorption is 
directly proportional to an absorption factor 
K, used in the following equation: 
K=T x M x S 2 where T stands for the 
time-of-day correction factor, M corrects the 
seasonal variations in the ionization level or 
the layer, and S signifies the solar activity 


/ 



Fig. 4. I llustration of the critical angle. Any 
wave angle above wave A is beyond the cri¬ 
tical angle and will not be returned to earth. 

As the wave angle is lowered, greater dis¬ 
tances are possible. 

correction factor based on the current 
sunspot cycle. The National Bureau of 
Standards regularly issues charts and tables 
to which this formula can be applied to; 
however, we will discuss this later. 

Of equal importance are conditions in 
which signal reflection back to earth is at its 
maximum and minimum. As a rule, the 
larger the wavelength, the lower the radia¬ 
tion angle and the better the reflection (also 
called refraction). Also, the greater the 
intensity of an ionospheric layer, the lower 
the angle a signal is bent back. When the 
ionization intensity is at a relatively low 
level, the higher frequencies may not be 
reflected back to earth at ail whereas the 
lower frequencies (3.5, 7 me) could still be 
used for effective communicating purposes. 
For this reason, the lower frequencies are 
generally more dependable than higher 
frequencies. 

Skip 

When a signal is emitted from point A 
and is returned via the ionosphere to point 
B, the distance between those two points is 
called the skip distance. There will almost 
always be some amount of useful ground- 
wave distance on a skywave signal, though 
usually only a fraction of the skywave skip 
distance. From the point where useful 
groundwave transmission begins to terminate 
to point B where the signal was reflected 
back to earth, we have what is known as the 
skip zone. Signals occasionally upon 
returning back to earth are reflected by the 
earth itself up to the ionosphere and 
subsequently bent back to earth again. This 
type of process is called multihop trans¬ 
mission, and it may repeat itself several 
times. However with each encounter of the 
ionosphere and earth, energy from the signal 
is absorbed and consequently the signal’s 
strength diminishes with each “hop.” See 
Fig. 5 for an illustration. 
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Fig. 5. The distance from Point A to B is 
the skip distance and from the ending point 
of groundwave transmission to point B we 
have the skip zone. Multihop transmissions 
are frequently occuring at all seasons of the 
year. 

Sunspot Cycles and Ionospheric Variations 
Ultraviolet radiation from the sun is 
believed to be the source of energy which 
ionizes the ionospheres numerous layers. 
This belief is constituted on the basis of 
what is known as the 11-year sunspot-cycle. 
Over a period of a few years, the number of 
sunspots increases to a peak and then 
gradually declines. The duration from one 
sunspot peak to another usually covers 
about 11 years. During its peak, communi¬ 
cating conditions are excellent especially for 
20, 15 and are even better on 10 meters. We 
are approaching a sunspot peak now and 
therefore world-wide contacts should be at 
their best before very long. At a sunspot 
minimum or “sunspot dip,” communicating 
ranges are poor with very few band 
openings. There also exist what is known as 
ionospheric storms, and when they occur, 
the critical frequencies drop considerably 
and absorption of radio signals in the 
ionosphere is substantially increased. These 
ionospheric storms are resultant of certain 
sunspot activity. They usually last from a 
few hours to several days. 

The critical frequencies vary with the 
seasons as with the days. During the 
summer, the E layer maintains a higher 
critical frequency as does the F1 layer. 
Conversely, the F2 layer’s critical frequency 
peaks occur during the winter months and 
are at a minimum during the summer. 

vhf Propagation Characteristics 

Many amateurs are inclined to believe 
that the several types of low-band propaga¬ 
tion effects are equally present on the vhf 
frequencies. This is not so. The vhf bands 
have rather unusual propagation phenomena 
which is most certainly very effective at 
times. The first of these is known as 
tropospheric bending and it’s brought about 
by changes in the humidity and temperature 
in the lower atmosphere at altitudes of 


about 4500 feet. This type of effect is 
occasionally present on 28 me but in the 
majority of cases is more prevalent and 
potent on 50 and 144 me, usually more 
pronounced on the latter frequency. 
Another phenomena is the aurora effect. 
Frequencies below 30 me are severely at¬ 
tenuated while those above are favorably 
propagated when an aurora occurs. However, 
the auroras have a tendency toward sus¬ 
taining a flutter or rapid fading on signals 
and for this reason, phone operation during 
these effects is usually unreadable. Many 
amateurs resort to cw when there is an 
aurora opening while most phone operators 
find themselves struggling. Best results can 
be obtained by directing your beam toward 
the aurora display itself found in the 
northern latitudes. Sporadic-E skip, although 
used to some extent on the lower bands for 
short distances, is most often responsible for 
ranges in some instances up to 1,400 miles 
on either 50 or 144 me, although the effect 
is much more pronounced on the former 
frequency. F2 layer skip is best at the peak 
of the 11-year sunspot cycle and can easily 
propagate a 50mc signal to distances 
exceeding 2,000 miles. Thus, worldwide 
communications are possible. F2 layer skip 
was responsible for the first transatlantic 
QSO on 50 me on November 24, 1946. 

Both forward and back scatter are also 
effective means of propagation. The former 
type is more widely found in the vhf and uhf 
regions, and back scatter usually only on 50 
me (and the lower-bands). These two types 
of scatter are present in both the tropo¬ 
sphere and ionosphere. Tropospheric for¬ 
ward scatter usually produces distances up 
to 400 or so miles on 50 me; ionospheric 
forward scatter has ranges of 500 to 1300 
miles attributed to it. Back scatter most 
often occurs when either sporadic-E or F2 
layer skip is taking place. At the bottom of 
the totem pole we have the most intriguing 
and challenging of all vhf propagation 
methods, known as moonbounce, irregularly 
referred to as “lunar communication.” In 
order to have a successful QSO via moon- 
bounce, one must possess the absolute 
ultimate in receiver performance, mass 
arrays of high gain beams or a large parabolic 
reflector of helical type antenna in addition 
to a large amount of transmitter power 
usually on the order of one kilowatt or just a 
little less, not to mention the technically 
correct type of antenna-rotation polariza¬ 
tion, tremendous receiver and transmitter 
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stability amongst other factors. Some 
amateurs who have these prerequisites for 
effective moonbouncing have had their 
signals reflected back to earth at frequencies 
exceeding 1,200 me! However, only the 
amateur who can afford such immense 
requirements and who is technically 
competent of undertaking such an effort 
should try any moonbounce work. 

Propagation Data 

If the amateur has in his shack a wealth 
of propagation charts or just one or two of 
them, he will be much better off than the 
other amateur who doesn’t have any. By 
subscribing to the Institute for Tele¬ 
communication Sciences and Astronomy, 
you can be put on the mailing list to 
regularly receive their monthly prediction 
charts if you are interested in predicting 
muf’s for the upcoming months. The sub¬ 
scription rate is $2.75 annually or you can 
purchase these charts separately for 25 cents 
apiece. 

. . . WA1GEK 
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Measurement of Percentage 
of Modulation 

of an AM ■ Transmitter 


Willard S. Granger 
1212 Valle Vista 
Vallejo, California 94590 


Did you ever need to know how well a 
plate-modulated AM transmitter was being 
modulated and could not make this 
measurement for lack of an oscilloscope or a 
modulation percentage meter? Well, here’s a 
way to make this check which works 
surprisingly well, considering its simplicity. 
All you need is a VOMA and a 0.1 ufd 
capacitor which has voltage ratings greater 
than twice the plate supply voltage to the 
final rf amplifier. Some VOMAs are 
equipped with an output range, which 
simply inserts a capacitor in series with the 
ac scales. This range may be used in lieu of 
the series 0.1 uf capacitor if the voltage 
range is sufficiently high. 

The percentage of modulation of an AM 
signal is: 


% Modulation = 


100 E 


max rf " c min rf 


or approximately = 


^max rf + ^min rf 
ac Modulation Voltage 
0.007 x dc Plate Voltage 


It will be convenient, but not necessary, to 
have a milliameter in the final amplifier plate 
circuit. To make the simple hook-up, 
proceed as follows: With the transmitter 
de-energized locate the junction point “X” 
in Fig. 1, between the modulator output 
and the dc input to the modulator ampli¬ 
fier. The voltage at this point is dc plate 
voltage with ac modulation voltage super¬ 
imposed on it. To measure percentage of 
modulation, these voltages will be separated 
and used in the simplified equation. 



Fig. 1. At point "X" the voltage is dc plate 
voltage with ac modulation voltage super¬ 
imposed on it. 

Connect the VOMA between chassis 
ground and the junction located above and 
set the meter to dc volts. Energize the 
transmitter and load it into an operational 
antenna or into a dummy load for bench 
testing. See Fig. 2. 

Now, modulate the transmitter by talking 
or whistling into the microphone. The plate 
current to the modulated amplifier should 
not change appreciably under modulation. If 
no plate current meter is available, the 
VOMA, which is now connected into the 
circuit, may be used as a rough check on 
plate current stability. An increase in plate 
current will cause an increase in the voltage 
drop across the power supply impedance, 
and a corresponding drop in the voltage read 
on the VOMA. A decrease in plate current 
will cause an increase in the voltage read on 
the VOMA. These changes will not be large 
and you will have to use care in making this 
reading. 

Any change in plate current to the rf 
amplifier indicates trouble and must be 
corrected before proceeding. Changes in 
plate current may be caused by any one or 
more of the following troubles: Insufficient 
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Fig. 2. Meter at dc volts. 

rf drive to the final amplifier; a flat final 
amplifier tube; a flat rectifier in the power 
supply to the final amplifier; improper 
tuning and/or loading of the final amplifier; 
improper neutralization of the final ampli¬ 
fier (many pentodes require neutralization 
when operated in the vhf range); parasitic 
oscillations; modulation exceeding 1Q0%. 

A word of caution: transmitters 
employing exalted carrier or so-called range 
gain operation will normally show an 
increase in plate current during modulation. 
This simplified method cannot be used with 
such transmitters. 

When necessary corrections are 
completed and no significant changes in 
plate current are evident, you are ready to 
measure percentage of modulation. Note the 
dc voltage reading and jot it down. De¬ 
energize the transmitter. Connect the 0.1 uf 
capacitor in series with the VOMA lead and 
reconnect to the test point. Set VOMA to ac 
volts. See Fig. 3. 



Fig. 3. Meter at ac volts. 


Re-energize the transmitter and, using the 
microphone, modulate the transmitter with 
a slow steady count or a long sustained 
whistle. Note the peak values of the ac 
modulation voltage indicated by the VOMA. 

The percentage of modulation of the 
transmitter is equal to: 

ac modulation voltage 
0.007 x dc plate voltage 
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Typical values of modulation as measured on 
a Heath Two-er are: 


Normal voice with 
microphone 3” to 
6” from mouth. 


Fluctuating 30% to 
70% with peaks to 
100 % 


Long sustained Steady 50% to over 

whistle into 100% depending on 

microphone loudness of the 

whistle. 

Modulation appreciably less than these 
values can indicate trouble and should be 
located using standard trouble shooting 
techniques. 

Should you need measurements more 
definitive than can be obtained by whistling 
into the microphone, substitute an audio 
signal generator for the microphone. Using a 
shielded cable, connect the output of the 
generator to the microphone input of the 
transmitter through a resistor equal in value 
to the microphone impedance, and set the 
signal generator output level to the sensi¬ 
tivity rating of the microphone. Typically, a 
series resistance of 50,000 ohms and a signal 
level of -55 to -45 db one volt at a frequency 
of 1,000 cycles per second should be used. 

Although a parallel tuned rf tank circuit 
and a transformer type modulator is shown 
in the sketch, the same measurements can be 
made on amplifiers using Pi-networks or 
series tuned tank circuits and Heising or 
choke type modulators. Simply locate the 
junction point between the modulator 
output and the dc input to thQ modulated 
amplifier and proceed as above. 

A final work of caution: The voltage at 
this junction can be lethal and since you are 
using a new technique, be extra careful to 
de-energize the transmitter and to short out 
the power supply before you make or break 
the connections to the junction point. 

. . . Willard S. Granger 


SEPTEMBER 1969 


107 







STAFF 


Getting Your Extra 
Class License 


Part VIII -Band Widths 


In the preceding installments of this 
Extra Class study course we have attempted 
to concentrate upon a single primary subject 
each month, covering as many questions 
from the FCC study list as possible within 
the confines of that subject. 

We’ll do so in the future, too — but this 
month as a change of pace we’re doing 
things a little differently. The reason is 
partly due to comments we’ve received from 
you, partly due to some relatively recent 
additions to the original study list which add 
questions not completely covered in prior 
chapters, and partly because this month’s 
subjects are themselves a little different from 
the normal course of events. 

In electronics, as in all study of physics 
and similar things, we take certain “facts" 
for granted. Once we’ve all agreed to do this, 
nobody bothers to examine those facts any 
more — but many of them can stand some 
examination. And that’s what we’re up to 
this time around. 

In the process of examining some of these 
“obvious” matters, we’ll hopefully reach a 
position to know the answers to the 
following questions from the Commission’s 
list of study questions for the Amateur 
Extra Class Examination (the numbers are 
those appearing on the official list): 

80. What must the value of an inductor 
be to cancel a capacitive reactance of 
12.6 k ilohms at an operating 
frequency of 2 Mc/s? 

82. What are the bandwidths normally 
used for Al, A3 (single and double 
sideband), and F3 (narrowband) type 
emissions? 

88. How does a frequency converter 
operate? 

You may feel that we are short-changing 
you this time by dealing with only three of 
the FCC questions — but read on. These 
three are all based on some of those taken- 
for-granted facts which turn out, upon close 
examination, to be far from obvious. 


As always, we won’t attempt to obtain 
direct answers to the FCC questions. 
Instead, we’ll pose some new questions 
which cover the basic principles involved, 
but which include some implications of the 
basics which are omitted from the specific 
study questions. 

For instance, FCC question 80 deals with 
most specific values of inductance in a single 
case — but to answer it we must be familiar 
with most of the basic principles of ac 
theory. We’ve already gone into this quite a 
way (in the first installment of this series 
and the final installment of our previous 
study course on the Advanced ticket) but 
one area of it we have omitted in the past: 
that is the question of obtaining proper Q in 
the resulting resonant circuit, and the allied 
question of picking the proper LC ratio for 
the circuit. In the FCC question neither of 
these questions is pertinent — but in any 
practical application of the theory involved, 
either of them may mean the difference 
between success and failure of the project. 

So our first question will be “How Can 
We Optimize a Resonant Circuit?” This 
should wrap up both the points our previous 
discussions have missed, and assure a more 
complete understanding of the important 
facts of resonances. 

Similarly, FCC question 82 deals with 
bandwidth. We may not go quite all the way 
to the basic question of what bandwidth 
amounts to, but we will try to resolve the 
paradox that a carrier with no bandwidth at 
all can be used to transmit a signal which 
occupies quite a considerable chunk of the 
band, yet is itself composed simply of many 
single frequencies, none of which have any 
bandwidth of their own. See what we mean 
about things getting sticky when we 
question the “obvious”? 

But we’ll try anything once, so we’ll 
ask — and attempt to answer — “How Can a 
Signal Exist Without Taking Any Space?” 

Assuming that we’ll come out of that one 
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satisfactorily, we’ll move right on to the 
second basic principle involved in question 
82: “Why Do Signals Require Bandwidth?” 

Question 83 deals with the operation of 
“frequency converters” but most of us think 
of these devices under the name “mixers” 
instead. We’ve all been told by Authorities 
that any non-linear device can act as a mixer, 
and that any mixer must be non-linear. Few 
of us have had the gall to ask publicly “Why 
is it mandatory that a Mixer be Non- 
Linear?” For our final question this time 
out, we propose to remedy that situa¬ 
tion — and ask why. 

All set to dive into this potential mess of 
confusion? Leave your prejudices behind, 
get all set to adopt some unusual viewpoints, 
and we’ll jump right in. 

How Can We Optimize a Resonant 
Circuit? Virtually all radio communication 
involves the use of resonant circuits in one 
way or another. Any tuning element involves 
resonance; without it we could neither 
transmit a stable signal, nor could we select 
the desired signal with our receivers. In the 
earliest days, when big spark gaps furnished 
the transmitted rf and mechanically-shaken 
coherers were the receivers, resonant circuits 
as such were unknown — and radio’s useful¬ 
ness was sorely limited. 

We don’t have the space to repeat our 
two earlier discussions of impedance, 
reactance, and their effects upon resonance; 
we’ll have to assume that you’ve already 
gone through them and are willing to agree 
that the condition of resonance exists 
whenever a capacitive reactance and an 
inductive reactance are canceling each other 
out in a circuit. 

However, if you’re designing the circuit in 
the first place, and your major requirement 
is to obtain resonance at some single desired 
frequency, you have an infinite number of 
values of reactance to choose from! No 
matter what size of capacitor you may 
choose to use, it will have a definite 
capacitive reactance at your desired 
frequency, and all you need to achieve 
resonance is to provide an inductive 
reactance of exactly the same value at the 
same frequency. 

There are, of course, some practical 
limits. You wouldn’t normally want to try 
to resonate a 100-mfd capacitor at 432 mhz, 
because its capacitive reactance would be so 
small that any physically achievable inductor 
would probably be too large to resonate. 
Similarly, you wouldn’t try to tune a 10-pf 
capacitor to resonate at an audio frequency, 


because the required coil would have to be 
far too huge and cumbersome. 

But even within the practical limits you 
still have an infinitely variable range of 
choices. To tune a circuit to 4 mhz, for 
instance, you might use a capacitor as large 
as 5000 pf, or you might choose one as small 
as 10 pf for the job. 

Once you do choose a capacitor, your 
inductor’s value is immediately set by the 
frequency at which resonance is required. 
This is a natural consequence of the defini¬ 
tion of resonance; whatever the reactance of 
the chosen capacitor at the desired resonant 
frequency, the coil must be of the precise 
value to provide the same amount of 
indue Live reactance at that same frequency. 

A little playing around with the reactance 
equations turns them into an interesting 
statement which involves only L, C, and f; 
the square roots and 2-Pi terms of the 
reactance equations vanish to leave only: 
LC = 25,330/f 2 , where f is frequency in 
mhz, L is inductance in microhenries, and C 
is capacitance in picofarads. 

The value you get when you plug a 
frequency into this equation is known as the 
“LC product”; for the example we used 
above of 4 mhz, the LC product is 
25330/16, or 1583.125. This means that if 
we choose a 5000-pf capacitor, our coil must 
be 1583/5000 microhenry; if we choose a 
10-pf capacitor, our coil must be 1583/10 
microhenry. 

The LC product is constant for any one 
frequency — but the LC ratio is not. The LC 
ratio is not completely defined, but in 
general it’s the ratio of inductance to 
reactance within the circuit. If we used a 
5000-pf capacitor with an inductor of 
approximately 0.317 microhenries 
(1583/5000), the LC ratio would be 
0.317/5000 or 0.0000634. If we used a 
10-pf capacitor with a 158.3-microhenry 
inductor, the LC ration would be 158.3/10 
or 15.83. You can see that even though we 
stay within practical limits with our choice 
of C, the LC ratio varies over a four-million- 
to-one range. 

And what we’re setting out to determine 
here are the factors involved in your making 
that choice from the wide range of possible 
LC ratios. 

You probably will never be able to make 
the exact choice; such things as stray 
capacitance get into the act, so that the final 
circuit is only an approximation to the 
values you worked out on paper in advance. 
This is the reasoning behind the popular 
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technique of simply choosing a value at 
random, and tuning the coil by use of a grid 
dipper so that it resonates at the desired 
frequency. 

And while such a rough-and-ready 
approach can always get you a resonant 
circuit, the results may not be nearly what 
you expected; even though the final version 
must always be trimmed in to the proper 
value, it’s best to at least be in the right 
county before you start the cut-and-fit 
process. 

The main factor involved in choice of an 
LC ratio is the desired impedance of the 
resulting resonant circuit. All other factors 
remaining equal, a tuned circuit with a low 
LC ration (little L, high C) has relatively low 
impedance while one with a high LC ratio 
has high impedance. Thus for use with a 
transistorized amplifier you would want 
tuned circuits with low LC ratio, while for 
use in a Class A amplifier with vacuum tubes 
a high LC ratio might be preferable. 

However, this is very much an over¬ 
simplification, because of those “weasel 
words” “all other factors remaining equal.” 
The fact is that all other factors cannot 
remain equal. In any tuned circuit with 
moderate to high Q — that is, with a Q of 10 
or higher — the impedance of the circuit at 
resonance will be Q times the reactance of 
either the coil or capacitor alone. The kicker 
is that the Q of the circuit is defined as the 
ratio of inductive reactance to series 
resistance; if we keep the series resistance 
constant, then as we reduce the L and 
increase C to work toward a lower LC ratio 
we will at the same time be reducing the Q, 
and so reducing circuit impedance more 
rapidly than we would desire. 

Similarly, with constant series resistance, 
increasing L and reducing C to get a higher 
LC ratio will at the same time increase the 
Q, and multiply circuit impedance more 
rapidly than we would expect. 

But we can’t hold series resistance 
constant either, because it’s really just a tidy 
mathematical way of accounting for the 
circuit’s losses — and most of the losses are 
in the coil. This leads to a rule of thumb that 
the lower inductance coil has lower losses; Q 
may then remain constant, or may even 
increase as we lower the LC ratio. If we 
move toward a higher LC ratio, we may 
actually reduce Q so that the expected 
increase in impedance is somewhat cancelled 
out by a reduction in circuit Q. 

Because there are so many variable 
factors involved - not the least of which is 



Fig. 1. Q of coil is ratio of energy stored in 
coil's magnetic field to energy dissipated in 
coil's resistance and radiation losses. Long 
thin coil, at left, requires more wire and so 
has higher resistance while at the same time 
producing smaller magnetic field. Large 
short coil, right, also has smaller magnetic 
field and because of its size is more subject 
to radiation losses. "Square" coil, center, 
strikes balance between large magnetic field 
for energy storage and small enough size to 
minimize radiation, and so has optimum Q. 

the problem of winding a coil to a specified 
Q value — we don’t have any precise rules 
for choosing the optimum LC ratio. All we 
can go on are some rules of thumb: the 
lower the LC ratio, the higher the Q is likely 
to be. This increase in Q usually does not 
prevent the low-LC-ratio circuit from having 
lower impedance, but it may turn out to be 
sharper in its tuning than expected. A high 
LC ratio, on the other hand, tends to 
produce less selectivity but a higher 
impedance. If a coil of known Q is available, 
the coil rather than the capacitor can be 
used to set the LC ratio with considerably 
more accuracy than if the capacitor is 
chosen first. 

We’ve talked quite a bit about this factor 
“Q,” and even defined it as “the ratio of 
inductive reactance to series resistance.” 
Actually, it has quite a bit more meaning 
than that: 

The symbol “Q” comes from the phrase 
“quality factor,” and originally the only use 
of “Q” was as a figure of merit for different 
coils. Under those conditions, the reactance- 
to-resistance ratio definition was more than 
adequate; the more resistance in a coil of 
given inductance, the lower its Q and 
presumably the lower the quality as well. 

But when a coil is combined with a 
capacitor to form a tuned circuit, then the 
entire circuit has its own Q factor, which is 
not always the same as that of the coil 
although the coil Q is the largest single 


110 


73 MAGAZINE 







Ire: 


The performance line . . . 
with a material difference! 


PREFERRED AND SPECIFIED WORLD-WIDE BY 
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS 

Don't settle for anything less than the very best! Use Telrex Communica¬ 
tion products — for long lasting optimum performance and value! 

FREE . . . Tech data and pricing catalogs describing off-the-shelf and cus¬ 
tom-built antennas, systems, “Inverted-vee kits"®, towers, mono-poles 
and rotable "Berthas . 

For commercial and military applications write for CM69 ... for amateur 
applications write for PL69. 


Communication 


'ammmcAvm J 


SYSTEMS 
SINCE 1921 


re: 


ASBURY PARK, 

NEW JERSEY 07712, U.S.A. 


influence on the circuit Q in the absence of 
any loading or deliberately introduced 
resistance. 

And since the Q of the circuit is not 
necessarily totally set by the Q of the coil, 
the simple reactance-to-resistance definition 
may not always apply; it will never apply 
unless we also assume that all of the losses in 
the circuit are concentrated in the coil as a 
part of its “resistance.” 

This extended meaning of “Q” can be 
covered by redefining Q as the ratio of peak 
energy storage in the circuit to average 
power loss; an alternate wording of this 
definition is the ratio of peak energy stored 
to energy dissipated per cycle. The “energy 
stored” referred to in these definitions is 
that which alternates between magnetic and 
electric fields to provide the “flywheel” 
effect of the resonant circuit, and the 
“energy dissipated” or “power loss” is that 
energy which is lost by being converted to 
heat energy. 

While this definition of Q is considerably 
more abstract than is the simple “X/R” ratio 
with which we started, it not only includes 
the simpler version as a special case but 
covers many of the effects usually associated 
with high-Q or low-Q circuits. 


For instance, it’s a generally accepted 
idea that a physically large coil will have 
higher Q than will a smaller coil of the same 
inductance. This happens because the larger 
coil has two things going for it: its larger size 
permits it to create a larger magnetic field 
for energy storage, and also reduces built-in 
resistance so that less energy is lost. 

It’s also generally accepted that a 
“square” coil — that is, one whose diameter 
is the same as its length — has higher Q than 
does a coil of any other proportions. The 
reasons for this are a little harder to see, 
though, because many things are working at 
the same time and the final result is a 
balancing of all of them. The inductance of a 
coil depends, among other things, upon the 
magnetic linkages between turns; this means 
that the more turns, the greater the 
inductance because there are more linkages. 
Q, on the other hand, is influenced by 
physical size. To carry these two ideas to 
extremes, a coil could have very small 
diameter and many turns, or very large 
diameter and only a few turns. Between 
these two extremes, the huge coil with few 
turns would have higher Q — but when the 
coil gets sufficently large, it begins to lose 
energy by radiation, and this is “energy lost” 
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just as much as if it were converted to heat. 
The result is a decrease in Q. 

As the diameter of a coil is increased, for 
any specific value of inductance, the length 
must decrease to keep the inductance value 
constant. This raised Q by increasing 
physical size. By the time the coil reaches 
the “square” proportion, though, the 
increase in Q gained by any additional 
diameter increase is very small, and the 
accompanying decrease in length actually 
reduces the amount of energy storage space 
available. Any increase in diameter beyond 
the “square” proportion then begins to 
reduce the Q — and that’s why square coils 
normally have higher Q than those of any 
other proportion. Of course, anything which 
tends to add losses, such as shielding or lossy 
coil forms, will reduce Q, so the comparison 
doesn’t mean that a poor square coil is of 
higher quality than a good non-square one. 



I AMP 

Fig. 2. Voltage drop across any single im¬ 
pedance in a resonant circuit is affected by 
Q as shown here. This circuit has Q of 100 
since 1 amp of current overcomes losses to 
maintain 100 amps of circulating energy. If 
impedance of capacitor is 1 ohm, voltmeter 
will measure 101 volts across the capacitor, 
although only 1 amp is flowing in external 
portions of circuit. Meter impedance must, 
of course, he taken into account since it will 
load circuit and effectively reduce Q. 

What about some of the other 
implications of Q? For one thing, as the 
ratio of energy stored to energy lost per 
cycle, it defines the ratio of circulating 
energy to driving energy in a resonant 
circuit. To keep energy circulating, the 
external energy source must supply enough 
driving energy to exactly overcome the 
losses. When this much energy is supplied, 
then Q times this much energy will be 
circulating. If we look at this energy, as for 
instance by measuring the voltage drop 
across either the coil or capacitor, we can see 
it as a “multiplication factor.” If we feed 
such a circuit with 1/2 volt, and circuit Q is 
100, we will measure 50 volts across the 
circuit as a whole. 

Of course, our measuring device must 
take out some energy in order to make the 





Fig. 3. Physicists tell us that atoms consist 
of nucleus surrounded by orbital electrons 

(A) , and all materials are made up of atoms 

(B) . If this is the case, absolutely precise 
measurement of the length of a piece of 
wire is impossible (C) because the length 
varies plus of minus the diameter of an atom 
as the electrons orbit the nucleus. This 
doesn't keep us from making useful and 
"accurate" measurements, but it does point 
up the sharp dividing line between the abso¬ 
lute precision of any theory and the slight 
uncertainties we face when we apply that 
theory to the actual world around us. "Mea¬ 
surement" is a part of the real world; and 
the idea of "length" belongs to the world of 
theories. In most cases they are close 
enough to each other to permit us to con¬ 
sider them as identical—unless we insist on 
"measuring" something with no error at all! 

measurement, and this energy is lost to the 
circuit. This means that the circuit Q is 
lower when we’re measuring than when our 
voltmeter is disconnected, and the figures in 
the previous paragraph are correct only if Q 
is 50 with the meter connected. 

This point is important, because it 
involves the practical applications of most 
tank circuits. A vacuum-tube grid, operating 
Class A, is next to nothing in its loading 
effects, and so a Class A amplifier has little 
effect upon the Q of its tuned grid circuits. 
A plate circuit, on the other hand, is a 
relatively low resistance and will load a tank 
circuit heavily. This is why final amplifiers, 
for example, are designed to operate at Q 
values between 5 and 20. 

We could continue examining Q and its 
implications for many times the length of 
this article without exhausting the subject. 
It’s a key factor determining the selectivity 
of a tuned circuit; it determines, almost by 
itself, the stability of an oscillator; it is 
related very simply to the power factor of a 
circuit (which is approximately 1/Q); to 
mention only a few of its other meanings. 
But we have other subjects to explore. 

How Can A Signal Exist Without Taking 
Any Space? Open any text you like which 
discusses the bandwidth requirements for 
radio transmission, and sooner or later you’ll 
come across the statement that “a carrier has 
no bandwidth.” 

How can you have nothing from 
something? Pick any carrier at random; you 
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can see it on a spectrum analyzer, get an 
FCC citation for off-frequency operation, 
convert it to an audio frequency which you 
can hear, see it hold up an S-meter needle. 
How can this have no bandwidth? Obviously 
it must exist, and if it exists then it must be 
somewhere. And if it is somewhere, then 
that somewhere must take up at least a little 
spectrum space no matter how small. But if 
it takes up any space then that space is its 
bandwidth, and the authorities say the band¬ 
width is zero. Therefore it occupies no 
space, and since only the non-existent can fit 
into “no space,” the carrier must not exist! 

Most of us who first get tangled up in 
that self-contradicting line of reasoning cited 
in the previous paragraph conclude that the 
authorities who say bandwidth is zero are 
wrong. If the statement “a carrier has no 
bandwidth” is changed to read “a carrier 
occupies so little bandwidth that it cannot 
be measured,” then the contradictions 
vanish. For all practical purposes, the two 
statements are equivalent — but the minute 
difference between them permits the carrier 
to exist. 

Unfortunately, this simple answer to the 
paradox is wrong. A perfect, ideal carrier 
actually does occupy zero bandwidth, and 
this statement does not rule out the 
possibility of such a carrier’s existence. No 
one has yet created one, and the chances of 
it happening at any time in the future are 
incredibly small (it’s much more likely, for 
instance, that all the water molecules in the 
Pacific Ocean will move in the same 
direction in the same instant, thereby 
putting the entire ocean into orbit and 
exposing its muddy bottom), but that’s not 
because of the zero-bandwidth requirement. 
Quite a few practical carrier signals have 
unmeasurably small bandwidths. 

The paradox involved in the zero- 
bandwidth question is that involved in all 
measurements. No measurement can ever be 
accurate, to zero tolerance. No matter how 
much we refine our equipment, for instance, 
can we be sure that a piece of wire is 
precisely one inch long — because it may be 
the width of an electron less than one inch, 
or greater, depending upon precisely what 
instant we measure it! And if it’s either, then 
it’s not precisely one inch. 

This may sound like splitting hairs. 
Actually, splitting hairs is a rather imprecise 
operation compared to the idea we’re 
attempting to explore. What we’re really 
looking at is the difference between absolute 
precision, and possible achievement. 


Absolute precision may exist somewhere 
in the Universe, but we could never 
recognize it even if we stumbled across it. 
The only place it has any use for us is in the 
theories which we evolve in our attempts to 
explain why things happen as they do. 

But the theories must be framed in terms 
of absolute precision. When we look at 
Ohm’s law, for instance, we find that 
E = I x R; this is precision. It does not say 
that E is approximately (almost I) times 
(somewhere very near to R) - but any 
attempt to put the law to use will have to 
make use of approximate quantities for I 
and R, because we cannot measure any other 


BANDWIDTH 



LOWEST HIGHEST 

FREQUENCY FREQUENCY 


Fig. 4. If we assume that any single fre¬ 
quency is just that—a single frequency—then 
it cannot be any other frequency. Any prac¬ 
tical signal contains several different fre¬ 
quencies, and a group of frequencies all 
taken together is called a "band." The band¬ 
width of this band is simply a measure of 
the difference between the lowest frequency 
in the band and the highest. I n the case of 
a single-frequency carrier, only one frequen¬ 
cy is present and it is both the lowest and 
the highest, so that the "bandwidth" of that 
single frequency must be zero. Note that 
this doesn't say that the single frequency 
doesn't exist; it merely says that no other 
frequency is associated with it. 

And that’s why a carrier has zero band¬ 
width. The carrier exists; we can observe its 
effects. Bandwidth, on the other hand, is an 
idea straight out of the world of theory. It is 
defined only in theoretical terms; it’s the 
amount of spectrum space between the 
lowest (not the approximately-lowest) 
frequency in the signal and the highest 
(again, not the approximately-highest). A 
carrier is a single frequency, and so it is at 
the same time both the lowest and the 
highest frequency in its signal. The 
result — theoretical, of course — is that 
carrier minus itself equals zero, and the 
carrier has zero bandwidth. 

Any practical carrier we put on the air is 
likely to have at least a little modulation 
upon it, though. It’s most difficult to get all 
the hum out when we use ac upon the 
filaments of the transmitter. This hum may 
be so far below the carrier in amplitude that 
we cannot tell it’s there — but if the carrier’s 
frequency ever varies by so much as one 
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ten-millionth of a ten-millionth of a cycle 
per century, then there’s a “lowest” 
frequency and a “highest” frequency which 
are not equal, and that carrier will have a 
non-zero bandwidth. In the rather extreme 
case just cited, the bandwidth would be 
somewhere in the neighborhood of 
0.00000000000000001 cycle per year, or 
0.00000000000000000000076 hz (give or 
take a few). This is /an extremely small 
number — 0.76 x 10’ 21 — but it’s still 
infinitely greater than absolute zero! 

Now when we look at a carrier on a 
spectrum analyzer, it appears to occupy a 
definite bandwidth. Similarly when we tune 
across it with a receiver, we can see it on the 
S-meter for quite a distance across the dial. 
There’s quite definitely a bandwidth 
involved in what we see — but it’s not the 
bandwidth of the carrier we’re examining. 
What we see is the bandwidth of the 
spectrum analyzer or the receiver, as traced 
out for us by the almost-zero-bandwidth 
carrier. 

When we looked a some of the implica¬ 
tions of Q in our preceding section, we 
noted in passing that Q determines selec¬ 
tivity of a tuned circuit — and selectivity is 
just another term for bandwidth. The higher 
the Q of a circuit, the narrower its band¬ 
width. Also, the higher the Q, the less the 
loss in the circuit. 

When we trace out the bandwidth of any 
measuring device by sweeping it across a 
carrier, we can tell nothing about the 
bandwidth of the carrier from that. The only 
way we could hope to actually measure the 
bandwidth of any carrier would be to have a 
test instrument with less bandwidth than the 
carrier. 

We can attempt to get this, by increasing 
the Q and therefore the selectivity of the 
tuned circuits in our receiver or spectrum 
analyzer. As we do so, we increase the ratio 
of energy stored to that lost. Less and less 
driving energy is needed to produce the same 
amount of circulating energy within the 
circuit. 

As Q climbs, somewhere along the line 
we’ll reach the point at which the circuit 
“rings” so badly that we can’t tell whether 
there’s a signal coming through or not. This 
is because the Q is so high that any injection 
of energy takes a very long time to fade back 
down. 

If we increase Q just a little more, we’ll 
find that our selective amplifier is behaving 
more and more like an oscillator — so we 


increase our shielding and take all possible 
steps to prevent feedback. 

But as we keep it up, we will eventually 
come to a point at which the Q is essentially 
infinite; any energy getting into the circuit 
just stays there circulating forever. 

As we kept increasing the Q, the 
bandwidth got ever narrower. When we 
reached the point of practically infinite Q, 
our bandwidth was essentially as wide as a 
mathematical line; that is, zero. Now we 
have the device which has sufficiently 
narrow bandwidth to attempt to examine a 
carrier. 

Unfortunately, we can’t use it to examine 
anything. It has turned itself into an 
oscillator and is generating a carrier of its 
own! 

Why Do Signals Require Bandwidth? 
Now that we’ve taken a look at the reasons 
why a carrier — or any single-frequency 
signal that is always on and never changes 
frequency — has no bandwidth, let’s turn to 
the other extreme and try to find out why 
practical signals require more than zero 
bandwidth. It’s just as confusing a question 
as was that of the carrier’s lack of band¬ 
width. 

In fact, many areas of communications 
(and not just communications by radio) 
involve a confusion between ideal theory 
and best achievable practice. So long as we 
keep firmly in our minds the notion that a 
theory is just that, and practice is something 
else again, we may be able to avoid some of 
the confusion. Most “authorities” lose sight 
of the separation between theory and 
practice, and then attempt to “simplify” the 
resulting confusion by putting in all kinds of 
assumptions. The inevitable result of this 
approach is increased confusion. We’re often 
guilty of oversimplifying things — but we try 
to warn you when we do so. 

About 21 years ago, a graduate student 
published a paper entitled “A Mathematical 
Theory of Information.” In it, he drew a 
number of rather amazing comparisons 
between identifiable relationships in the 
practice of communications, and other 
relationships in the field of physics. Because 
of these comparisons, he showed how it was 
possible to fit the mathematical models 
developed by and for physicists onto the 
problems faced by communications 
engineers, and the result was the foundation 
of what we now call Information Theory. 

Claude Shannon’s original work has had 
astonishing consequences in the two decades 
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Fig. 5. Relationship between tuned-circuit 
Q, bandwidth, and impedance is shown in 
this sequence. Low-Q circuit has wider 
bandwidth and lower impedance than does 
medium-Q circuit. As Q is increased, impe¬ 
dance rises and bandwidth decreases. If 
means can be found to decrease circuit's 
losses, Q can be increased indefinitely—but 
at some point in this process the Q will be so 
close to infinite that no one can tell the dif¬ 
ference. When this occurs, the bandwidth is 
unmeasurably close to zero and the impe¬ 
dance is also near-infinite. Any circuit we 
can build to do this will keep going indefin¬ 
itely when a single noise pulse happens to ring 
the tuned circuit—and so we call it an os¬ 
cillator. 


since his original paper. Information Theory 
is now a recognized specialty of science, and 
has a jargon and a mathematics all its own. 
While almost all of it is applicable to our 
problems in radio communications, we 
won’t try to go very deeply into it here at 
this time. 

But we must examine the most basic part 
of it. The keystone to Shannon’s whole 
theory was his establishment of a unit for 
measuring “information.” He concluded that 
the least possible amount of information 
which could be sent anywhere about any¬ 
thing would be a single true-or-false 
statement, on the order of “does the object 
exist, yes or no?” Such a statement can be 
represented electrically by the presence or 
absence of a voltage on a wire, or by the 
presence or absence of an rf carrier. 

Mathematically, a number system which 
has only two possible conditions is a 
“binary” or two-valued system, and each of 
the combinations is one binary digit. 
Shannon contracted the name “binary digit” 
into the abbreviation “bit” - and it’s now 
the standard unit for measuring information. 

In the International Morse Code, for 
instance, each character contains a specific 
number of bits — although in this code, the 
number of bits varies from character to 
character. The teletype code offers a much 
better example; it’s standardized at seven 
elements per character. Of these seven, one 
is a start pulse and one is a stop pulse, 
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leaving the other five free to vary from 
character to character. The code is thus a 
7-bit code, but contains only 5 bits of 
information per character while the other 2 
bits are used to identify the start and stop of 
the character. 

Shannon extended the bit concept to 
cover all transmissions of information. Even 
a SSB round table can be described in terms 
of the number of bits involved, using the 
mathematics of Information Theory. We 
don’t need to go quite this far, any more 
than we need to know how many electrons 
must pass a point in one second to produce a 
current of one ampere in order to use an 
ammeter. 

Because Shannon went on, having defined 
the bit as the basic unit of information, to 
formulate a law which relates bandwidth of 
an information transmission and bits 
transmitted per unit of time just as the 
ammeter relates current flow to electrons 
passing per unit of time. You might say he 
gave us an “informationmeter.” 

The law is simple enough. To transmit 
information at the rate of “n” bits per 
second requires a bandwidth of two times 
“n” cycles per second. To mark the start and 
finish of each bit requires that the signal be 
first turned on, then turned off; a cycle is 
defined as one full swing between on and 
off. Within a single cycle, it’s not possible to 
tell whether the bit is on or off; within two 
cycles, though, you can determine whether 
both cycles are the same (bit on) or whether 
one differs from the other (bit off). 

Once the relationship “frequency = twice 
bits” is set up, it’s an easy mathematical 
operation to move it around and find out 
that “bits = half frequency.” This is our 
“informationmeter.” If we’re using a 
bandwidth of 3000 hz for our voice 
transmissions, we’re able to send no more 
than 1500 bits of information per second. 
Note that this rule doesn’t say we’re actually 
sending that many — it just says that we 
can’t send information any faster than that 
within the 3 khz bandwidth. If we want to 
send information more rapidly, we must use 
wider bands; if we must conserve bandwidth, 
we’ll have to slow down the information 
rate. 

This also implies that any transfer of 
information requires at least some band¬ 
width. Our zero-bandwidth carrier conveys 
no information (except possibly the fact of 
its own existence, and that’s nothing new 
after it has once been established). If we 
turn it on or off we can use it to send 
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Fig. 6. Conventional AM translates audio 
signal such as 300-3000 hz speech shown 
here, up into rf spectrum as a pair of side¬ 
bands surrounding the rf carrier. Bandwidth 
of the composite signal then is equal to two 
times the highest frequency of the original 
audio signal because the lowest frequency in 
the composite is equal to carrier frequency 
minus the highest audio; and the highest 
frequency of the composite is equal to the 
carrier plus the highest audio. SSB signals 
eliminate the carrier and one of the side¬ 
bands, to provide a composite rf signal of 
only half as great bandwidth. DSB signals 
take as much bandwidth as conventional 
AM, but have no carrier. 

information, but the mere act of turning it 
on or off introduces bandwidth. 

About this point is where the confusion 
between theory and practice begins to 
become acute. It’s not too hard to see how 
theory and practice fit together when we’re 
talking about am voice signals, since it’s 
obvious to our ears that voices have a 
mixture of frequencies and it makes fair 
sense to assume that the whole mixture is 
somehow made a part of the signal, in which 
case it’s only natural to assume that the 
mixture must occupy more space than 
would a carrier alone. 

But when we come to examine the 
bandwidth implications of merely turning a 
carrier on or off, or extend them into a 
study of the bandwidth required for a slow 
CW signal as compared to a fast one, it’s a 
little harder to see. 

Let’s first see just how the voice signal 
comes to have a bandwidth, then work from 
there to see if we can find some similarities 
between voice and CW (no matter how 
ridiculous that may sound at this stage). 

The human voice may contain frequency 
components as low as 50 hz and as high as 
10,000 hz, but communications engineers 
determined by experiment about 1940 that 
recognizable and identifiable speech could 
be heard if the frequency range were limited 
to those components between 300 hz at the 
low end and 3000 hz at the high end. This, it 
must be emphasized, is not theory. It was 
the result of tests upon literally thousands of 
tourists during the 1940 New York World’s 
Fair. Later tests have shown that an even 
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smaller frequency range can be used at some 
sacrifice in the identifiability of the speaker. 
Common practice today, however, uses the 
300-3000 hz limits as the accepted range 
required for “communications quality” 
speech. 

This pair of frequency limits, one upper 
and one lower, define a bandwidth of 
3000 - 300 or 2700 hz as that accepted for 
communications quality speech trans¬ 
mission. 

Any form of voice transmission, whether 
by telephone or radio, must transmit the 
whole bandwidth in order to meet the 
requirements of “communications quality 
transmission.” If we’re transmitting by wire, 
we simply convert the sound to its ac 
electrical equivalent, transmit the resulting 
electrical signal over the wire, and reconvert 
it to sound at the other end. 

If we’re using radio, we must be a little 
different. Audio-frequency energy isn’t 
convenient for direct transmission, so we 
convert the af signal up to the rf region, 
radiate it to the receiver, and there convert it 
back to an af electrical signal. 

With conventional AM, our conversion 
from af to rf is rather direct; we simply 
offset the frequency by the desired amount. 
Since the “center frequency” of speech is 
zero rather than anywhere within the 
bandwidth of the signal, when we offset it 
up to the rf region we get not just one but 
two signals known as sidebands, either of 
which is a complete conversion of the 
original af signal. The carrier, between the 
two sidebands, corresponds to the zero 
center frequency of the original signal, and 
in the receiver it serves to allow the two 
sidebands to fold back into a single replica 
of the original signal, reproducing each of 
the original frequencies perfectly. 

We can get SSB by eliminating the carrier 
and either of the sidebands, but at least one 
sideband must be transmitted. 

If we choose to use FM, we use the 
original af signal to vary the frequency of 
the radiated rf; while it would appear that 
no exact replica of the original signal is 
transmitted in such a case, it can be shown 
mathematically (and demonstrated 
physically as well) that the original signal is 
present in the sidebands of the FM signal in 
such a way that it can be recovered from 
them without making use of the frequency 
variations. Normally, of course, our FM 
receivers do make use of the frequency 
variations. 


When we use FM, we “encode” the 
original af in the frequency variations of the 
transmitted signal. This means, in practice, 
that we must occupy more bandwidth with 
the FM signal than is necessary to transmit 
the signal by AM; in Shannon’s terms, we 
must transmit more information when we 
use FM. 

But no matter which of these techniques 
we use, we must transmit the full original 
bandwidth of the signal — and that’s our 
major point now. 

While we’re looking at modulation is a 
good time to dispose of one of the more 
confusing practical points introduced by 
authority’s attempts to “simplify” — that’s 
the notion that “carrier shift” in a 
modulated signal indicates some mal¬ 
function. 

“Carrier shift” is a change in the strength 
of the carrier when modulation is applied, 
and the general belief is that the carrier’s 
strength always remains constant during 
amplitude modulation, with only the 
sidebands changing in amplitude. 

This general belief is true - if you’re 
transmitting only a pure sine wave as 




Fig. 7. Square wave signal (lower right) can 
be built up from sine waves when they have 
the proper frequency and phase relationships 
to each other. Start with a sine wave of the 
same frequency as the final square wave (up¬ 
per left). Add to it another of three times 
the frequency but "in phase" with it; this 
sharpens the sides and flattens the top 
(upper right). Add to the resulting signal 
another sine wave of five times the original 
frequency still in phase, which flattens out 
the top of the waveform still more (lower 
left). Clipping off the top and bottom of 
this waveform produces a "square" wave 
with some slope on the sides. 
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modulation. If you’re transmitting speech, 
though, or any other signal which has more 
of its energy on one side of the zero line 
than the other, then carrier shift must occur 
in a properly operating modulator! The 
reason for the confusion is that almost all 
explanations of modulation action are based 
on the “simplification” that only sine waves 
are to be used as modulating signals; in 
practice, of course, sine-wave modulation is 
hardly ever encountered. 

In TV transmission, carrier shift is 
necessary in order to convey the average 
brightness level of the scene being trans¬ 
mitted. This offers an excellent example of 
the discrepancies between most theoretical 
explanations based on simplifications, and 
the conditions actually met in practice. 

But it doesn’t tell us much about the 
reasons why CW signals require bandwidth, 
when all they amount to is the turning on or 
off of a zero-bandwidth carrier. 

To tackle this particular bag of worms, 
let’s begin by forgetting all about CW signals, 
and both voice and sine-wave modulation 
too for a little while. Let’s look instead at 
the interesting case of a square-wave 
modulating signal. 

The theoreticians tell us — and we have 
no particular reasons to doubt them — that 
an ideally square-cornered square wave 
requires an infinitely large bandwidth. This 
comes about because getting those perfectly 
square corners on the waveform requires an 
abrupt change in signal to occur in literally 
zero time. We won’t worry about that, 
because we’re going to round off the comers 
of our “square” wave a little bit right here at 
the start. In fact, we’ll round them off more 
than just a little bit. What we’ll do is round 
them off enough so that we can generate the 
same waveshape by taking five sine waves of 
particular frequencies and phases and mixing 
them together, as shown in the illustration. 

Once we’ve done this, we will be fairly 
safe in assuming that it will take as much 
bandwidth to transmit either the rounded- 
off “square” wave itself, or the combination 
of the five sine-waves. We can easily 
calculate the bandwidth requirement of the 
five sine-waves by simply subtracting the 
lowest frequency from the highest. The 
square wave, then, must require at least as 
much. 

Since we want a squared-off flat top on 
our wave, and the mixture of sine waves has 
some ripple along its upper edge, we must 
also permit the square wave to contain a dc 


component. This means that its required 
bandwidth must extend from zero to dc at 
the lower limit, up to that of the highest- 
frequency sine wave at the upper limit. In 
other words, if the repetition rate of the 
square wave we have shown is “n” cycles per 
second, then it will require a bandwidth of 
“5n” hz for transmission. 



Fig. 8. If we modualte an AM transmitter 
100% with the signal we developed in Fig. 7, 
the output waveform will look like that at 
the above left. If, on the other hand, we key 
a CW signal and have the proper shaping cir¬ 
cuits to prevent key clicks, we'll get an rf 
output from the transmitter as shown at 
right. Essential identity of these two wave¬ 
forms shows that CW may be considered as 
a special case of AM, using a “square" wave 
modulating signal instead of speech or tones. 

Now let’s take our modified square wave 
and feed it into a modulator connected to an 
ordinary AM transmitter. At low modulation 
levels we get something not too different 
from speech; but if we keep cranking up the 
gain until we reach the point of 100% 
modulation, so that the signal is completely 
cut off during the “down” portion of the 
square wave and is at full amplitude during 
the “on” portion, the transmitter’s output is 
difficult to distinguish from CW. 

Yet we have determined that the square 
wave shown requires a bandwidth of five 
times its repetition rate for transmission, and 
we know that any conventional AM 
transmitter must produce a signal with a 
bandwidth at least equal to that of its 
modulating signal. This means that our 
transmitter’s output must occupy a 
bandwidth at least five times the repetition 
rate of our “square” wave. 

We can show that the output of a CW 
transmitter being keyed at the same speed, 
with the keying waveform shaped to exhibit 
the same “make” and “break” rounding, 
must occupy the same bandwidth in the 
same way that we built up the “square” 
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wave from five separate sine waves; things 
which are indistinguishable from each other 
are equivalent to each other, and in order to 
be indistinguishable each must have all the 
characteristics of the other. 

Since the bandwidth is related to the 
repetition rate of the modulating or keying 
signal, it follows naturally that the greater 
the keying speed, the more bandwidth is 
required. The conversion factors to get from 
keying speed for repeated “dits” over to a 
transmission speed in words per minute are 
numerous — and many of them involve 
statistical averages and approximations, such 
as the average number of bits in any random 
code character. The working factor most 
usually used is that the bandwidth required 
(in cycles per second) is equal to four times 
the keying speed in words per minute. A 10 
WPM transmission, then, would require only 
a 40-hz bandwidth, while to transmit CW at 
100 WPM the signal must occupy 400 hz. 

When the FCC - or any other govern¬ 
mental agency — talks about signal 
characteristics, they usually use the CCIR 
emission-type code to designate the type of 
signal they mean. This is a combination 
which always includes a capital letter, 
followed by a single numeric digit, and may 
be preceded by another number. The letter 
designates the general class of modulation 
applied to the signal; A stands for “ampli¬ 
tude,” F for “frequency”, and P for “pulse.” 
The digit following the letter indicates just 
what type of modulation ia applied; Q 
indicates the absence of any modulation 
intended to carry information, 1 indicates 
telegraphy with no superimposed audio, 2 
indicates telegraphy making use of audio 
modulation accompanying the carrier, 3 
indicates telephony, 4 indicates facsimile, 5 
indicates television, and 9 indicates com¬ 
posites of the above and miscellaneous 
types. 

If a number precedes the letter, that 
number indicates the signal’s bandwidth in 
khz. 

For example, A1 indicates that amplitude 
modulation of telegraphy without 
accompanying audio is involved. This is the 
classic CW case. If raw ac were applied to the 
transmitter plates so that the signal were 
audio-modulated by the 60-hz hum, it would 
be A2. A3 is any type of amplitude- 
modulated telephony, including SSB and 
DSB. A5 is amplitude-modulated television. 
AP would be a steady carrier, so would F0 
or P0, for that matter. 
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14.95 

9.00 

WANTED: General Coverage 
in Good Shape. 

Receivers 


H 0 J ELECTRONICS 

E. 8214 SPRAGUE 
Spokane, Wash. 99206 


NEW INTEGRATED 

FREQUENCY MARKER KIT 


KEEP YOUR RECEIVER CALIBRATED AT 
ALL TIMES • LOCATE SUB BANDS • 
BAND EDGES • FREQUENCY SPOT 
This new kit offers an easy to assemble unit 
which can be mounted outboard or in your re¬ 
ceiver cabinet. Use your 100 khz crystal and 
have clean sharp markers to keep your receiver 
calibrated at all times, locates sub-bands, band 
edges or frequency spot. 


THE RADIO SHOP 

48 Elm St., New Canaan, Conn. 06840 



2 Element 


QUAD 

The POPULAR 2 element Joga Quad tor 
10 15-20 now distributed state side for your 
convenience. Write for further information 

cfuARANTEE RADIO SUPPLY CORP. 
1314 Iturbide St.. Laredo, Texas 
Phone RA3 6913 

TEXAS TECHNICAL PRODUCTS 
Rt. 2. Box 324-D 
San Antonio, Texas 78228 
Phone 512 695-8430 


PRODUCTOS 


JOGA 


CALLE 50 X 45 NUM. 431 
MERIDA. YUC., MEX. 
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The FSK signal used in most RTTY work 
is type FI; AFSK used at vhf, is F2. FM 
voice communications are F3. 

Indication of bandwidth produces such 
codes as “6A3”, which is 6-khz bandwidth 
AM telephony; “6000A5,F3”, which is 
commercial TV including its FM audio 
channel, and “0.1A1”, which is 25-WPM CW 
(which takes 100-hz bandwidth). 

In addition to the three elements of this 
code we’ve discussed, lower-case letter 
suffixes may be used in some cases. SSB is 
indicated as “3A3a,” in which the “a” 
indicates single-sideband reduced carrier 
transmission. If two independent sidebands 
are transmitted, the code would be “6A3b”; 
this type of transmission is used only in 
military and commercial work, and is known 
as “independent sideband” modulation. The 
different types of pulse modulation, 
similarly, are denoted by “d” for PAM, “e” 
for PWM, and “f” for PPM. 

By decoding the capital letter and 
following numeral to determine what type 
of signal is being discussed, you can then 
supply the appropriate bandwidth. Band¬ 
width for an A1 signal depends upon the 
keying speed, but will be approximately 4 
times the WPM of the keying. Normal AM 
voice requires 6 khz (6A3), as does DSB, 
but SSB takes only half as much space since 
only one sideband is used. With FM, the 
adjective “narrowband” is often used but it 
has very little meaning. In commercial FM 
broadcasting, any bandwidth less than 150 
khz is “narrow”, and in commercial two- 
way work “narrowband” means anything 
under 25 khz. In ham use, though, it usually 
means a bandwidth not greater than that 
required to transmit the same signal be 
conventional AM; for voice, this would be 6 
khz. F3 transmission on the 3-through-30 
mhz bands is illegal unless its bandwidth is 
restricted to this figure or less. 

Why Is It Mandatory That A Mixer Be 
Non-Linear? One of the master keys to 
modern radio is the principle of “mixing” or 
frequency conversion, which permits us to 
change a signal from one frequency to 
another without changing the modulation it 
carries — and, for that matter, permits us to 
modulate it in the first place! 

All authorities agree that a mixing device 
must be non-linear, and that any non-linear 
device can be used to mix signals — but the 
reasons why non-linearity and mixing go 
hand in hand are seldom examined with any 
degree of clarity. 


m E| E 2 ^ 



Fig. 9. Mixer action is shown here. Dotted 
waveform is the output signal of sample cir¬ 
cuit, produced by multiplying two input sig¬ 
nals El and E2. This plot, traced from one 
produced by a digital computer, extends 
over only one cycle and so does not show 
envelope variations described in text. It 
does, however, show how multiplication of 
two sine-wave signals produces a third signal 
which is the sum of the two original signals. 

About the only studies of it to be found 
in print look at the whole question 
mathematically - and require some 
knowledge of the integral calculus! Let’s see 
if we can make this a little easier to get a 
handle on, with an absolute minimum of 
mathematics. 

The one bit of math which we can’t 
escape is the idea that an amplifier has the 
effect of “multiplying” the amplitude of its 
input signal. 

That is, for an input of “x” volts the 
output will be “gain times x” volts, if the 
amplifier is operating in a completely linear 
manner. 

This assumes, of course, that the gain is 
constant — and that defines for us any 
“linear device.” A linear device is any device 
in which the output signal is equal to the 
input signal multiplied by some constant 
factor. 

A resistive voltage divider composed of 
two 1000-ohm resistors in series is a linear 
device, for instance, because its output is 
always equal to half the input signal. The 
“half” is the constant. 

But if the constant in a linear device is 
truly constant (which it must be, by defini¬ 
tion), then every output signal from the 
device must have come into it as an input 
signal identical to the output in every 
characteristic except amplitude, and with 
amplitude equal to output amplitude divided 
by the constant. 
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This means that if we apply a 1-volt 60-hz 
signal to a linear device with a gain constant 
of 10, and at the same time apply a 10-volt 
6-khz signal, out output can consist only of 
a 10-volt 60-hz signal and a 100-volt 6-khz 
signal. No interaction between input signals 
can possibly occur in a linear device, because 
if it does then the device by definition is not 
linear! 

Now let’s assume we have an amplifier 
with two sets of input terminals on it. For 
one set of input terminals, the amplifier is 
linear; any signal fed in here appears as an 
exact duplicate (only larger) at the output. 
The other set of terminals, however, 
provides gain control for the amplifier. Any 
signal applied to this set doesn’t show up in 
the output; instead, it causes the gain of the 
linear part to change. 

This is an approximate description of the 
action of an AVC-controlled receiver if 
amplifier stage; it acts as a more-or-less linear 
amplifier for the signal path, but its gain is 
controlled by a dc signal applied to the AVC 
input terminal. 

Just to try to keep things simple, since 
we’re talking about a theoretical amplifier 
anyway rather than any actual circuit, let’s 
assume that the gain-control terminals are 
“linear” too. That is, if the voltage at the 
gain terminals is 2 volts, gain is 10 (let’s say), 
and if we raise the voltage to 4 volts the gain 
through the linear section rises to 20. 
Cutting gain voltage back to 1 volt, though, 
reduces gain to 5. The “constant” for this 
action is simply that the gain of the linear 
section is five times the voltage applied to 
the gain-control section. 

If we apply steady dc to the gain-control 
section of this circuit, we will have a linear 
amplifier from signal input to output. A 
1-volt 60-hz signal going in will produce only 
a 60-hz signal out, at a voltage level five 
times that of the dc applied to the gain- 
control section. 

But what happens if we apply ac on top 
of the dc at the gain control terminals? Let’s 
assume that we’re putting 4 volts of dc in, 
with 1 volt of 10-hz square-wave ac super¬ 
imposed on it. That means that for 1/10 
second, the dc level at the gain control 
terminal is only 3 volts, and for the next 
1/10 second the dc level will be 5 volts. 

With our 1-volt 60-hz signal going into 
the signal input, our output now consists of 
1/10 second of 3-volt 60-hz followed by 
1/10 second of 5-volt 60-hz. The ac signal 
fed into the gain control terminal has varied 
the gain through the signal channel, and has 


introduced itself into the output signal by so 
doing. 

Notice especially that the output consists 
of the original 60-hz input signal, controlled 
by the 10-hz control signal. Had we simply 
applied the 60-hz and the 10-hz signals to 
the same input of a completely linear device, 
they would have both appeared in the 
output but each would have been com¬ 
pletely independent of the other. Had we 
used a linear amplifier with a gain of 10, for 
instance, the 60-hz signal would have had a 
peak-to-peak value of 10 volts at all times 
regardless of the level of the 10-hz signal. In 
our special circuit, the amplitude of the 
60-hz signal is determined directly by the 
amplitude of the 10-hz signal. 

We can make it a little clearer by using 
just a trace of math at this stage. We defined 
a linear amplifier as one which produced an 
output exactly equal to gain times input. If 
we represent the “gain” constant by the 
symbol “k,” the equation defining linear 
amplification is: E Q = k x Ej. 

The equation defining action of our 
special circuit is very similar, but instead of 
“k” we must put in a term which relates gain 
to control-input voltage. Let’s call the 
“signal” voltage Ej and the gain control- 
input voltage E 2 , and use the symbol “m” 
for the constant which relates circuit gain to 
control input voltage. Circuit gain then can 
be expressed as “m x E 2 ”, and the defining 
equation for output voltage becomes: 
E = (m x Ej) x Ej, which we can simplify 
to Eo = mE\E2- 

The big difference, since both “m” and 
“k” are constants, is that in a linear circuit 
the output depends only upon the input, 
while in our special circuit the output is the 
product of two input signals multiplied 
together. 

The special circuit, incidentally, cannot 
be linear except under the special circum¬ 
stances we picked to introduce it. If varying 
signals are applied to both inputs, the gain is 
not constant and therefore the circuit 
cannot meet the requirements of the defini¬ 
tion of a linear device. 

At this point we have determined that we 
have at least one non-linear circuit, and we 
have found that its output signal is the 
product of its two different input signals. We 
have not yet, however, proved that the 
circuit satisfies the definition of a “mixer” 
by producing in its output both the sum and 
difference frequencies as well as the original 
frequencies of both signals — although we 
have seen how both original frequencies are 
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present, and we have also seen that they are 
inextricably mixed together. 

It’s fairly easy to see how a difference 
frequency is developed if we stick with the 
same circuit but try some new signals. Let’s 
put a 1000-hz sine-wave signal in at the 
input Ej, and a 1010-hz sine-wave in at 
We’ll begin our examination of the action at 
some point when both input signals are at 
their peak value at the same time. This 
means that the output signal will also be at 
its highest possible value for these input 
signals since it is thy product of the two 
multiplied together. 

Now let’s let one full cycle of E j go by so 
that it is again at its peak value; this will take 
1/1000 second. In that same 1/1000 second, 
E 2 will go through a little more than on full 
cycle (1.01 cycle, to be exact) and will be at 
a voltage a little lower than its peak value. 
This will cause the level of the output signal 
to be a little lower than it was at the 
previous E^ peak. 

Another cycle of El later, E2 will have 
gone even farther and the output will be 
lower still. Every cycle of E,, E 2 will have 
gained 1/100 cycle and so tne output will 
always be changing at a rate 100 times 
slower than Ej. When 50 cycles of E^ have 
elapsed, though, E 2 will have gained exactly 
half a cycle and wfll be at its negative peak; 
for the next 50 cycles of Ep the value of E 2 
will be climbing back, and exactly 100 
cycles of E, after our initial point, both 
signals will be at their peak value simulta¬ 
neously again. 

The envelope of the output signal, there¬ 
fore, must be varying periodically at a rate 
100 times slower than Ej, or 10 hz. This 
variation of the output signal envelope is the 
difference-frequency component; if we feed 
the output through a resonant circuit tuned 
to this frequency, the higher-frequency 
components will all be shunted out but the 
variation at this frequency will drive the 
resonant circuit. 

Generation of the sum frequency is 
similar, but does not involve the output- 
signal envelope as such. Instead, the sum 
frequency component comes from con¬ 
sidering the positive half-cycles of the 
output signal as being driving pulses in 
themselves. During any one-second period, 
Ej will contribute 1000 positive half-cycles, 
and E 2 will contribute 1010 of them. The 
output circuit, then, contains potential 
driving pulses for a resonant circuit which 
occur at the rate of 2010 per second. Even 


through the few times when the peaks of 
both input signals coincide (and therefore 
contribute only one driving pulse instead of 
two), the statistical average frequency is still 
the sum of the two input frequencies 
because it’s picked up by a tuned circuit and 
the flywheel effect of the resonant circuit 
smooths out any occasional miss in the 
driving source. 

Since we’ve scored the “authorities” so 
heavily for their attempts at over¬ 
simplification, it’s only fair to point out that 
this description of mixer action is in itself 
highly oversimplified in order to escape the 
cumbersome mathematics usually employed. 
Among our simplifications were the assump¬ 
tion that a perfectly linear circuit might 
possibly exist, the statement that it was 
possible in our sample circuit to vary gain in 
a linear manner so that the output was 
exactly equal to the product of the two 
input signals (this is ideal mixer action, not 
practical action), and the use of signals of 
approximately the same strength for mixing 
together. 

The statement that mixing occurs by gain 
variation was only a partially correct one; 
most practical mixers operate by gain 
variation but it’s not completely necessary, 
since a few work by switching action. 

In most practical mixing circuits, the 
non-linearities involved are considerably 
more complex than those we have examined 
here. The gain of any actual amplifier must 
have some curvature in it over any wide 
range of input voltages. This curvature 
provides the “non-linearity” usually used for 
mixing. In most mixers, the mixing action is 
achieved by selecting the operating 
conditions so that the curvature effectively 
squares the input signal; this is called 
“square-law” action. 

The signals we’re dealing with are most 
usually sine waves, and when several sine 
waves are all squared at the same time, the 
production of sum and difference com¬ 
ponents follows automatically in any 
mathematical description of the circuit. The 
actual process, though, may be more like the 
picture we’ve presented here than it is like 
mathematics; no one knows for sure, but 
math is a tool for describing things — not a 
necessary reason for their existence! No 
mathematical equation ever forced a 
physical event to happen, although it may 
have permitted us to forecast the event’s 
occurrence. 

Staff 
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1 KW HIGH EFFICIENCY DUAL BAND ANTENNAThe Guerilla 

Completely portable, ideal for field or permanent shack. For 75/40 Phone Bands. Over 96% overall 
efficiency. 50% power gain over dipole on 40. Completely weather sealed. Assembled antenna, 50 
ft. lead, balun, erection materials, manuals, in sealed containers. Put up in 5 minutes, down in 3 with¬ 
out any climbing. Wt. 3% lbs. See pg. 113, June 73, for evaluation. 

$33.75 Postpaid in U.S. D „ s//W ENTERPfusE5 

SASE for tech, data "tXJ&jy Orange Grove, Melbourne. Fla.3290 


ENTERPRISES 

Melbourne, Fla.32901 


Switch Controlled VOX Delay 

The SB-400, and many other rigs, have 
semi break-in CW which is just fine when cal¬ 
ling DX stations and then listening for your 
call to come back—or when passing traffic 
and listening for a break from the receiving 
station. It is, however, a distinct disadvantage 
when you wish to chat with a fellow on CW. 
The make and break of the exciter and anten¬ 
na change-over relays between each letter and 
sometimes between characters of a letter can 
drive you to AM, not to mention the wear 
and tear on your nerves and the relays them¬ 
selves. I am now on my third Dow-Key re¬ 
lay, and they aren’t cheap. 

The solution: Add extra capacitance in 
parallel with the .05 \i f capacitor Cl 23 at 
V12B—the relay amplifier. I found that .2 
flf of capacitance between pin 7 of VI2B and 
ground—controlled by a foot switch (Line- 
master 491-S or similar), gave me a two sec¬ 
ond delay before the relays dropped out. This 
gives me plenty of time to collect my thoughts 
and still continue sending in peace and quiet. 
A .3 juf capacitor will give 21/2-3 seconds of 
delay, if needed. 


V15>B RPl AY AMPI IPIrB fiOlOl 



Fig. 1. Foot switch control for VOX delay. 


The particular foot switch used here allow¬ 
ed plenty of room inside to mount the capa¬ 
citor, and a zip cord was run from the switch 
to one of the spare jacks on the rear of the 
400. 

When you want the extra delay, just press 
down on the foot switch. Releasing it will 
instantly bring back the original vox delay 
time as set by the internal control. 

Gerry Offenberg, WB2HXD 


COMPONENT BONANZA 

TREMENDOUS STOCK OF BARGAIN VALUES 
TRANSFORMERS, CAPACITORS, TUBES, 
HARDWARE, HARD TO GET ITEMS 

FOR THE "DO-IT-YOURSELFER" 

STOCK OF NEW CLEGG 66'ers. THORS, 

APOLLOS & ZEUS at Low Low Prices. 

WRITE FOR BARGAIN LIST TO: 

BONANZA ELECTRONICS CO. 

BOX 62 FLORHAM PARK NJ 07932 



T R A N S K E Y(tm) 


$34.95 

Postpaid 


Electronic Keyer and Monitor 

^Transistorized; relay output. 

+ Key built-in; wired, ready to operate. 

-^Continuously variable speeds 5-50 WPM. 

+ Penlight cells or 6V external source. 

+ Key contacts adjustable. 

+ Push switch on back, automatic or semi-automatic operation. 
+ Dot-space ratio adjustable. 

+ Variable tone control on monitor. 

+ Keyer 3 'A x 5'A x 1%. Weight 2 lbs. 

^-Unconditional one year guarantee. 

Calif, dealers: Scott Radio, Long Beach; 

Wireless Shop Inc., Vallejo, Calif. 

DEALERS WANTED 


W6PHA - 

BOX 246, 


GLOBAL IMPORT CO. 

EL TORO, CALIF. 92630 

. EASY AS 
Sk 1-2-3 


DIAL YOUR OSOa QTH 
BENEATH INDICATOR 
WIRE. READ BEAM 
■ SETTING ON DIAL. 


AUTOMATICALLY 
YOU ARE THERE! 


WHITE FOR FULL INFORMATION 


G l n D C I IITTEO post office box 2097 
LUBE r L U I lElf oes moines, iowa. 50310 


Don’t put old wine in sheep’s 
clothing. 
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Max Burggraaf, WA7AIA 

117 5 Augusta Way 

Salt Lake City, Utah 84108 


Big Signal - Good Looks 


You can build a good performing, pro¬ 
fessional appearing linear amplifier. You 
don’t have to be an electronics engineer 
either. Building and operating your own 
equipment is a highly enjoyable part of ham 
radio, and careful workmanship will produce 
a unit you can operate and show with great 
pride. 

Having compromised my antenna for the 
sake of neighborhood relations, my T-4X 
wouldn’t reach out as I wanted. More power 
seemed to be the only answer: A linear 
amplifier. 

Here is how I reached my goal, not a 
step-by-step construction article, but a 
description of what I did and at least some 
of the “whys.” One of the first decisions I 
made was to select a tube. The 3-400Z 
offered a lot of advantages, and I had a 
power transformer to suit it. 

The power supply is on a separate chassis 
with the space shared about equally by the 
transformer and the series bank of filter 
capacitors. Other essentials are tucked in 
corners here and there. A perforated 
aluminum cover was made for the top, and 
there is a heavy plate on the bottom. 
Interlocks were included to help reduce the 
likelihood of electrical shock. The meter on 
the panel also helps, because it indicates how 
much charge is still on the capacitors. 
Regulation is fair. The voltage is 3,000 at 
100 ma; SSB peaks cause it to drop to about 
2,800 volts. At 400 ma the voltage is 2,50(1 
The high voltage is supplied to the amplifier 


through a piece of RG-8/U. All other leads 
to the amplifier are in a common shielded 
cable terminated in an octal plug. 

The amplifier circuit is quite straight 
forward. A few changes were made to fit the 
components on hand, of course, just as you 
will want to do. Also, some extra pains were 
taken to bypass power and control circuits 
leaving the amplifier so as to concentrate the 
rf in-the antenna circuit. 

Local Eiinac engineers talked me into 
buying their air system socket, because they 
have seen so many tubes which have been 
damaged in some of the more rigid ceramic 
sockets. The 3-400Z can be biased to a very 
low standby plate current, but Eimac states 
emphatically that this tube is designed so 
that the plate is a “getter,” and it should run 
hot. If the tube idles with the filament 
burning and very little plate current flowing, 
there is a strong possibility that the tube will 
be “poisoned.” Of course it does take a little 
while to get used to seeing a tube on 
“standby” with a red-hot plate! 

The power switches on the amplifier are 
wired uniquely. Only SPST switches are 
needed, but I had DPST types on hand and I 
couldn’t let those extra contacts go to waste. 
No matter which.switch is operated first, the 
filament, only, is turned on. The second 
\ switch to be operated turns on the high 
voltage. If the second switch on the ampli¬ 
fier is not turned on, keying the exciter will 
not operate the antenna change-over relay, 
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Fig. 2. 3000 volt power supply for 1 KW linear amplifier. 
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3000V POWER SUPPLY 
FOR 

L4-AXA LINEAR AMPLIFIER 




and the exciter will be connected to the 
antenna. If the high voltage supply is turned 
on, power will be supplied to the antenna 
change-over relay whenever the exciter is 
keyed, and the relay will connect the exciter 
to the amplifier input and the antenna to the 
amplifier output. 

The pilot lamps (Olson Electronics) have 
large red lenses on which the lettering was 
applied. NE-51H are used in them with a 
33k series resistor. This is a lower value than 
is specified for the lamps, but it doesn*t 
seem to affect their life very much. 

Several commercial amplifiers use only 
one meter on the panel, but I wanted to be 
able to monitor the grid and plate current 
simultaneously. The grid current meter (1 
ma movement) can be switched to monitor 
relative power output or B+. In fact, it is 
connected so that it can also be used to 
monitor the exciter output. 


"Jfe 



No space wasted here! Notice filterbox on 
rear panel. 


The Z-50 rf chokes shown inside the 
dotted lines on the amplifier schematic are 
enclosed in a separate shielded compartment 
beneath the chassis. The feed-through 
capacitors, Cl and C2, extend from this 
enclosure into, and out of the chassis, 
respectively. The screw terminals of the 0.1 
feed-through capacitors (Sprague Hy-pass) 
are enclosed in a 2Va x214x5 inch Minibox 
on which the octal socket for the power plug 
is mounted. The phono jacks for the control 
leads to the exciter are also mounted on the 
Minibox. The control leads are also shielded 
as an additional precaution to avoid stray rf 
Most of the parts are rather common and 
few were purchased of a special nature. Due 
regard was paid to circuit requirements, but 
available components with suitable charac¬ 
teristics were used freely. The antenna 
change-over relay (in the corner beneath the 
tank coil) is a surplus unit with large 


PROTECT YOUR HOME.. 

with Ultrasonic latruder Detectors 
that never sleep 

Put your know-how to work—sell or lease 
our products to earn money for that ham 
gear you always wanted. 

LIMITED OFFER 

Special Ham-to-Ham prices— I ndicate your call) 


Ultrasonic Detector .... $105.00 

Deluxe Control Box.30 .00 

Police Siren.25.00 


Outside Bell & Tamper sw . 15 .00 
Mars Light (Red or Blue) . . 15 .00 

SECURITY SENTRY, UR. 

14 E. Jackson Blvd., Chicago, III. 60604 


contacts. I can note no significant increase in 
SWR because of it. 

So much for components and circuitry; 
now for some comments about obtaining a 
commercial appearance. Before you drill a 
hole, make several trial layouts of your 
components. It is best to make your 
sketches to approximate scale. Crossruled 
paper (I use 4 squares to the inch) is very 
handy for this preliminary layout work. 
Measure everything very carefully; check 
clearances, and try different layouts before 
“freezing the design.” 

Commercial enclosures are available from 
several sources; I purchased one from the 
R. L. Drake Co. to match my exciter. The 
chassis and the front and rear panels were 
carefully designed to fit the enclosure. A 
local sheet metal shop helped me with some 
of the bending and shearing. Panels are 
aluminum; the chassis is sheet iron (ungal¬ 
vanized). After all the holes were drilled in 
the chassis, and parts checked for fit, the 
chassis was copper plated. Some component 
mounting brackets were made of aluminum, 
and I finished them nicely and polished 
them before mounting the components. A 
few pieces of scrap lucite were used in both 
the power supply and the amplifier for 
supports or spacers. 

The rear panel is not painted, but it is 
clean and smooth and all connectors have 
been labeled. After the front panel was 
completely drilled, and after all parts had 
been mounted a time or two to make sure 
everything would fit, it was ready to be 
finished before “final assembly.” 

First I polished it, and then I cleaned it 
with benzine to remove all traces of oil and 
grease. Then I carefully masked the lower 
part with masking tape and newspaper and 
sprayed the light color on the top part of the 
panel. The rule here is to spray lightly: thin 
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coats dry quickly and aren’t so likely to sag. 
Spray paint cans work better when held 
nearly vertical, but panels are most apt to 
have runs if they are vertical. My solution is 
to spray quickly and lightly with the panel 
(and spray can) vertical, and then quickly 
lay the panel horizontal until it is ready for 
the next coat. Incidentally, I find that a 
“tack rag” is indispensable at this point. I 
carefully wipe the panel with it before each 
spray coat. (You can buy a “tack rag” at 
your paint store — or work varnish into a 
cloth and make your own. The commercial 
ones are not expensive and are much better 
than the ones I’ve made.) When you have 
enough coats on the top section, put it aside 
to dry well. It is best to remove the masking 
tape as soon as the last coat begins to dry; 
don’t wait too long. After the top part was 
thoroughly dry I masked the painted part 
and proceeded to put the darker color on 
the bottom section of the panel. 

After the paint is dry (wait 48 hours) the 
control markings and labels can be put on. 
This is the time to take great care. Sloppy 
panel markings will spoil the appearance of a 
good project every time. There are two easy 
ways to mark your panels: decals or “rub 
off” (dry transfer) lettering. I prefer the 
latter, but you can get either kind from your 
local supplier in black, white, or gold (Datak 
or Walsco). Use a color which will contrast 
well with the panel finish; do not mix colors. 
If I use decals, I always trim the background 
material right down to the letters. It isn’t so 
conspicuous that way. After the decal is dry, 
I spray it with clear “Aery Spray” (Walsco). 
Be careful though! Use the spray very lightly 
or you may find you have sprayed your 
beautiful panel with a very effective paint 
remover! I found some automobile paint in 
touch-up spray cans that is acrylic so is not 
affected by the Aery Spray if you use it 



Homemade . . . but it looks pro, doesn't it? 


lightly. Be very careful with enamel though; 
it is touchy. 

The dry transfer labels and markings look 
a little more professional, I think. Read the 
instructions carefully. I found that by 
rubbing very lightly you can get the results 
you want. After rubbing the letters, peel the 
plastic backing away slowly; if a part of a 
letter sticks to the plastic you can rub a little 
more. But if you rub too hard the plastic 
base will stretch, and you will have to start 
over. If that does happen, you can easily 
remove the unwanted letters. After 
burnishing according to the instructions I 
use the clear spray to seal them to the panel. 
Remember, spray lightly. My meter dials 
were originally marked “dc volts” and “dc 
milliamperes.” I carefully removed those 
markings with a soft rubber eraser. I didn’t 
touch the scales; I found meters with the 
graduations that I wanted. It is very hard to 
put on a new scale that looks professional. I 
put new labels on the metex scales with the 
dry transfer lettering, but didn’t spray them. 
The new markings look as good as the 
factory job. 

When assembling your project for the last 
time be very careful. A slip of the screw¬ 
driver can make a mighty big, unsightly scar. 
Route your wiring as neatly as the circuit 
will permit. Tie noncritical leads together in 
a cable. Although my technique will not be 
applicable to some projects, I used shielded 
wire in non -rf circuits and used strips of 
copper flashing material 3/8” wide for rf 
circuits. 

Frequently it is convenient to make 
compression connections where some plastic 
material is included in the “sandwich.” 
Don’t do it! Sooner or later the plastic will 
change its dimensions enough to permit the 
connections to loosen. This will cause an 
intermittent or poor connection. If the 
connection carries much current it will start 
to heat up and things will rapidly get worse 
as the plastic “cold-flow” phenomenon 
accelerates as the temperature increases. I 
followed the tune-up procedure contained in 
the Radio Amateur’s Handbook. I was very 
careful to give the high voltage all the 
respect that it deserves. How does my 
homebrew linear perform? I am pleased to 
report that during a recent contest 1 was able 
to work several new countries. How does it 
look? The illustrations speak for themselves. 
Why don’t you plan now to have a top¬ 
performing, good-looking entry in that next 
homebrew contest? Now is the time to start! 

. . . WA7A1A 
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Bob Walker, W8VC0 
1849 Meadowlark Drive 
Toledo, Ohio 43614 


A New Vidicon 

Camera for ATV 


In the last several years many articles 
have been published on vidicon cameras. 
Two of these articles are outstanding, 
number one appeared in the November, 
1959, issue of Radio Electronics. This was 
entitled “T. V. Camera” by Derek Swaine of 
Sylvania Electric. The article discussed a 
closed circuit TV system. The second article 
appeared in the Denson Corporation’s ATV 
booklet. 

That now brings us to this article on a 
vidicon camera system. This system will be 
directly applicable to transmitting video on 
the air. The type of vidicon used in this 
camera is the 6326A. 

By studying the block diagram you can 
see that there are quite a few modifications 
and additions to the existing closed-circuit 
TV systems. 



View of video oreamplifiers as they are 
located on the camera chassis. 


Video Preamplifier 

Referring to Fig. 1. it is noted that VI 
and V2 (6CW4 nuvisters) are used as a 


* I20VDC 



Fig. 1. Video preamplifier. 
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Block diagram. 

cascode low noise input stage. V3 (6EW6) 
amplifies the video from the cascode stages. 
Stage V4A is the high peaker stage. V4B 
amplifies the peaked video to a usable level. 
V5 is the cathode follower output stage. The 
preamplifier is rather sensitive to closely 
located broadcast stations. Complete 
shielding and decoupling is a must in this 
case, particularly the B plus and filament 
leads to the video preamp. 

The video preamp was redesigned for at 
least three reasons: (1) Higher frequency 
response; (2) More control on high peaking 
stage; (3) Improved noise figure. 

Also notice that no blanking pulses have 
been inserted into the video preamp. This is 
added in the video mixing amplifiers. 

Sweep and Deflection Amplifiers . 

Our next task was the redesign of the 
horizontal and vertical sweep oscillators, 


which is shown in Fig. 2. The purpose being 
for the sections to accept the standard 
RETMA sync pulses. Both of the horizontal 
and vertical oscillators are of the blocking 
oscillator types. The composite sync is fed 
to an integration and differential networks 
respectively. Locking action is very good. 

No problems were experienced at this 
point. The pulse amplitudes and shapes are 
identical at the inputs to the deflection 
stages, as in the original camera units. The 
deflection amplifier’s design was altered very 
little. A little difficulty was experienced 
with the centering controls, so that voltage 
dividing networks were altered. This 
modification is noted in the schematic. 



Composite Sync Amplifier 

This amplifier is located on the sync 
shaping generator chassis and is not located 
on the camera unit. Although there is no 
reason why this could not be performed. 


V6A60E7 +300 VOC +I20VDC 
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The other side of the camera with the vidicon 
and focus coil mounting, along with the ad¬ 
justment pots for the vidicon. 


The main purpose of this unit is two fold: 
To change polarity of the composite sync 
from negative to positive, and to amplify 
the sync to a usable level. This being in the 
neighborhood of a gain of 10. The circuit of 
this amplifier is shown in Fig. 3. The 
composite sync is derived from the sync 
shaping generators (this is with the sync 
delayed 1.25 us). There is no delay in the 
vertical sync. 

Composite Blanking Amplifier 

Fig. 4. is the schematic of the composite 
blanking amplifier for the vidicon camera 
tube. The sole purpose of this amplifier is to 
increase the amplitude of the blanking pulses 



Fig. 4. Blanking amplifier. 

to a level which the camera tube will cut off. 
For the 6326A vidicon, the level is a 
minimum of -30 volts. Again this amplifier is 
remotely located on the video mixing 
amplifier chassis, which, by the way, could 
be mounted on the camera chassis proper. A 
means of adjusting the blanking level is 
provided. This value being dependent upon 
the particular vidicon used. 

Vidicon and Focus Coil 

Fig. 5A is the schematic of the vidicon 
socket connections with the various voltages 
which are required. Deviations from the 
original circuits will be noted. The cathode 
of the vidicon is (pin 7) grounded. The 


target current and its associated circuitry is 
still located in the video preamplifier. All 
voltages are virtually the same as in the 
original article 

Another change that was made was the 
isolation of the focus coil from the hori¬ 
zontal output stage. This circuit is noted in 
Fig. 5B. The best focus condition was found 
when a current of 37 ma was flowing 
through the focus coil. This coil is identical 
to the original. 



CURRENT 

ADJUST 


+ I20V 
l IOK 


P 


FOCUS 

COIL 


<B) 


Fig. 5. Vidicon and focus coil. 


CLUB SECRETARIES NOTE 

Your club can round up some extra 
funds by imploring, cajoling, convincing, 
or forcing your members to subscribe to 
73 Magazine. Never mind the cries of an¬ 
guish, just remember that you are doing 
what is best for them—and the club. 

Subscriptions to 73 are normally $6 per 
year. The special club rate is exactly the 
same. $6. The only difference is that the 
club treasury holds 25% of the loot and 
sends the rest to 73. Send us $4.50 for 
each one year subscription, in groups of 
at least five subs. Just think, if your club 
has 10,000 members you can quickly get 
$1 5,000 for the club on this deal! 

Send the subscriptions to us on 3”x5” 
cards, giving the name, call, address, city, 
state and zip code of each subscriber. If 
the subscription is a renewal please in¬ 
clude the address label from a recent 73 
wrapper. Indicate all renewal subscript¬ 
ions so we won’t start a second sub. We 
have been known to do that. 

Send to: Club Finagle, 73 Mag. 
PETERBOROUGH, N.H. 03458 
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Fig. 6. Aperture corrector. 


Aperture Corrector 

Horizontal resolution is affected by the 
spot size of the electron beam scanning the 
photo sensitive area of the camera tube and 
also by lens aberrations. This resolution can 
be improved by using an aperture corrector. 
Just such a unit is shown in Fig. 6. VI1 and 
VI2 are the aperture corrector stages. VI3 is 
a cathode follower. The 500 ohm resistor 
shown in the cathode circuit is in reality the 
gain control in the video mixing amplifiers. 


This is indicated to simplify the schematic. 
The time delay line provides high frequency 
boost with a linear phase characteristic 
throughout the whole video range. 

The time delay line is a half wave at 9 
mhz. Low frequency response and gain is 
not affected, and maximum high frequency 
boost is obtained with the circuit as shown. 
Blanking Generator 

At this stage 1 thought it would be a good 
idea to also throw in a diagram of the 
composite blanking generator. Fig. 7 is the 
schematic of this unit. VI4 is the vertical 
multivibrator. Two controls adjust both the 
repetition rate and the pulse width. The 
same applies for VI7 which is the horizontal 
multivibrator. V15 is the mixer, where both 
the vertical and the horizontal pulses are 
combined to form the composite blanking 
pulses. The clipper stage and the cathode 
follower being VI6. Sync pulses are derived 
from the sync timers, which are a series of 
dividers. 

The system which 1 have been using is 
now a few years old, and has been relatively 
maintenance free. Interconnections of signals 
are with coaxial cable, where it is required. 
Shielding and good grounding of all units is 
very desirous. 

. . . W8VCO 
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Two More Transistor Testers 

(Haven’t you built one ret?) 


If you have built one or more of the 
many simple transistor testers which have 
been described over the years, here is a 
modification that will give you a direct 
reading beta scale. And, if you haven’t built 
one yet, one of the two adapters to be 
described here should be right up your alley. 
But, if you are not quite ready to build one, 
read the article anyway and you just may 
change your mind. These adapters are really 
simple and come as close to being one- 
evening projects as you are likely to find. 
Before I get to the construction part, let me 
tell you how I stumbled onto this direct 
reading feature. 

Many years ago while working on a 
transistorized electronic organ project in my 
basement, I built a test adapter for use with 
my VOM using circuit of Fig. 1. This is a 
little gem which served me well. Much as I 
would like to give proper credits, the 
publication where this appeared is no longer 
in my library. And you may see a similarity 
to circuits appearing in trade journals 1 - 2 as 
well as Darrell Thorpe’s circuit in the 
January, 1967, issue of 73. There are two 
equally effective ways of using this type of 
tester for measuring dc gain, or dc beta (also 
known as hFE), and most testers of this type 
use one of the two. 

Method one: To make the beta measure¬ 
ment, simply adjust RB starting with 
maximum resistance, until the voltmeter 
reads one half of the battery voltage. 
Neglecting the slight voltage drop from 
emitter to base, half the battery voltage 
appears across RE as read on the meter, and 
the voltage across RB will be nearly the 



Fig. 1. Basic circuit of a popular and simple 
adapter for testing common "milliwatt" size 
transistors. 


Herb Schoenbach W9DJZ 
3919 EarJston Rd. 
Downers Grove, Ill. 

same. Under these conditions: IC=E/2RE; IB= 
E/2RB; beta (hFE)=IC/IB; then beta=RB/RE. 

By marking the dial of RB in even 
thousands of ohms, beta readings are 
obtained from this dial. I built my tester 
with an RB pot of 50 k originally, because in 
those days transistors seldom had betas over 


FULL SCA.E 
SET 



Fig. 2. This circuit will provide direct read¬ 
ing of transistor beta right on your VOM 
ohm scale. Polarities are shown for PNP 
type. 

20. As the state of the art progressed, even 
30-cent transistors started showing betas 
close to 100, so I changed RB to a 100 k 
pot. What if betas go over 100? Well, I didn’t 
change the pot again; I just went to method 
two. 

Method two: set RB to 100 k or replace 
with fixed resistor of this value. Next make 
up a table of values from the formula: 

. meter reading in volts 

beta=--- x 100. 

battery voltage — meter reading 

By using a 10-volt supply and a 10-volt 
meter scale, the table comes out like this: 


Meter Reading in Volts Beta 

2 25 

3 43 

4 67 

5 100 

6 150 

7 230 

8 400 


At this point I could have made up a 
special scale but still did not have a spare 
meter to commit to this service. So I was 
quite satisfied using the table. For years I 
went on in this primitive way in an age of 
digital instrumentation till a thought tremor 
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went through my noggin . One end of the 
meter scale represents a beta of zero and the 
other end of the scale represents infinity. 
But wait! My ohmmeter scale is already 
marked this way. Only in reverse . . . and 
besides, the middles of the scales would 
never match. Or would they? A check of the 
formula for calibrating a series circuit 
ohmmeter and the formula for calibrating 
my transistor tester meter showed them to 
be similar. But by connecting the meter 
across the transistor instead of across RE, 
the formula reduced to the same form. 
Check this for yourself if you like algebra 
problems. 

Construction 

Fig. 2 is the schematic of an adapter 
made to plug directly into a Simpson model 
260 or 270 VOM. Make sure the banana 
plugs are spaced 5/8 inch to match the 
Simpson spacing and not the standard 3/4 
inch. Polarity reversing is done by reversing 
the battery and the meter polarity switch. 
But play it safe by keeping the VOM on the 
250 volt range till after the battery is 
connected. Then, if your hook up is correct, 
the needle will deflect upscale slightly. Now 
switch to the 2.5 volt range and set the 100 
k pot for full scale volts (zero ohms). Next 
insert transistor to be tested in test socket. 
Check as follows: 

Switch Reading 
Position 

Short 2.5 v 

near zero 

Leakage 2.5 v 
2.2 v 

2.0 v or less 

Beta Read ohm scale 

& multiply by 10 

Note that a transistor which shows 
“shorted” in the Short position may be the 
opposite type (NPN or PNP) than you have 
set up for so don’t discard it yet. 

If you are adapting this circuit for 
another model VOM, you may have to use 
different values for RE and/or RB. Keep 
RE somewhere near 1,000 ohms. Note what 
your particular ohm scale is marked at 
exactly center, referring to the dc voltage 
scale. If this center scale ohm reading is 10, 
for instance, call this 100 for your transistor 
beta scale. Then RB/RE must be made to 
equal 100. If the center scale ohm reading is 
30, you could make this come out to either 
30 or 300 for your beta scale. Just make 
RB/RE equal 30 or 300 to correspond. On 



Fig. 3. Here is the direct reading version for 
use with V.T.V.M.'s. Notice the similarity 
to Fig. 1. Again, polarities are shown for 
PNP type. 

the Simpson 270, the center of the ohm 
scale is 12, so I wanted this to be 120 for 
beta: Therefore I made RB/RE equal 120. 
(100 k/820 is approximately 120 and plenty 
close for this purpose.) In case your VOM 
does not have 20,000 ohm per volt sensi¬ 
tivity, you will also have to reduce the values 
of the full scale set resistors to give smooth 
control at full scale. 

VTVM Version 

Fig. 3 shows the circuit for use with 
VTVM’s. It’s almost the same as the one I 
started with but it also will give direct beta 
readings on the ohm scale. Notice that the 
meter is back across resistor RE where it was 
in Fig. 1. This works for VTVM’s which have 
an ohm scale reading in the same direction as 
the volt scale. That is, zero ohms is at the 
left end of scale and infinity at the right end. 
Construction details are up to you for this 
adapter and for the previously described 



TVI on all three networks — huh Dick? Well, 
send Spiro over and I'll give you a high-pass 
filter .... 


Result 

OK 

Collector shorted or 
wrong type Xstr. 

yery low leakage , 
(normal for silicon) 

some leakage (nor-, 
mal for germanium) 

excessive leakage 
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one; open breadboard or enclosed, 
temporary or permanent, doesn’t matter. 
Follow the schematic and they’ll work. You 
can make this one plug into your VTVM if 
you wish, but on mine I used a short 
connecting cable to reach my VTVM on its 
shelf. Operation procedure is also similar to 
the VOM adapter; however, full scale is 
adjusted by holding pushbutton and ad¬ 
justing the 2.5 M pot. Set the VTVM to dc 
volt range, about 3 to 5 volts full scale. 
Resistor values shown in Fig. 3 are for 
VTVM’s having 10 (or 100 or 1,000) at 
center of ohm scale. For other center scale 
values proceed as before; keep RE near 
1,000, but make RB/RE equal desired center 
scale beta value to match your VTVM. 
Having set full scale using the pushbutton, 
plug in or connect the transistor to be 
tested. Check as follows: 


Switch 

Position 

Reading 

Result 

Short 

0 

OK 


near full scale 

Collector shorted or 
wrong type Xstr. 

Leakage 

0 

yery low leakage . 
(normal for silicon) 


0-10% 

some leakage (nor¬ 
mal for germanium) 


10% or more 

excessive leakage 

Beta 

Read pfirp scale 
& multiply by 10 


Conclusion 



Watch out for some of the new epoxy or 
economy packaged transistors, as several 
manufacturers are using unconventional 
basing and the base connection is not always 
in the middle. Maybe future transistor 
testers will get to look like tube testers with 
fifty or so sockets! So-better consider 
providing some extra sockets or at least 
three binding posts for clip leads. It should 
be understood that several assumptions have 
been made in designing these simple testers, 
and the effects of leakage, or ICO, on the 
beta reading have been ignored. But never¬ 
theless they are very useful gadgets. So pick 
the circuit that matches one of your VOM’s, 
scrounge up the parts, and build. If you 
already have a simple test adapter, just a few 
changes will give you the “direct reading” 
feature. Then go through your junkbox and 
check about fifty of the little unmarked 
devils. You’ll be surprised how fast you can 
read those betas. 
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NEW BOOKS 


Ham Radio Incentive Licensing Guide 

This hard cover book, written by Bert 
Simon, W2UUN, has been prepared with the 
aid of FCC. It covers every question which 
may be encountered on every amateur test 
from Novice to Extra. The questions are pre¬ 
sented in the form you find on the actual ex¬ 
am. 

In addition to the question/answer sec¬ 
tions, the book goes into detail on learning 
code, the requirements for each class of li¬ 
cense, details on how to fill out the form 610, 
and the examination schedule for the various 
FCC offices. There is also a chapter devoted 
to the schematic diagrams needed for the 
exams. 

This book does not profess to teach theory 
and is simply a question and answer book. 
Theoretically, someone with a good memory 
could squeeze by the exam using this guide. 
I suggest that this guide be used in conjunc¬ 
tion with a sound theory course such as the 
one which has been running in 73 since March 
1968. Available from TAB Books, Blue 
Ridge Summit, Pa. 17214. Price: $6.95 
hardbound; $3.95 paperbound. TAB Book 
#469. 

Trouble Shooting the Solid State Chassis 

A brand new handbook detailing specific 
procedures for servicing all types of transis¬ 
torized devices. It contains case histories, and 
troubleshooting charts. The opening chap¬ 
ter details how to isolate a defective transis¬ 
tor, how to remove and replace it, and gen¬ 
eral test information. The book then goes on 
to more specific pieces of equipment: TV, 
small portable transistor radios, ac-dc, AM- 
FM and multiband receivers of all types, auto 
radio repair, removal and installation, tape 
recorder repair (including mechanical details) 
and ends up with repair of printed circuit 
boards. 

The author, Homer L. Davidson, has pre¬ 
sented the most complete and up-to-date in¬ 
formation in an easy to understand manner. 
This book is 256 pages of valuable material 
for anyone dealing with solid state devices. 
Available from TAB Books, Blue Ridge Sum¬ 
mit, Pa. 17214. Price: $7.95 hardbound; 
$4.95 paperbound. (TAB Book #495.) 
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(. . . de W2NSD/1 continued from page 67) 

ARRL Elections 

Every year one half of the ARRL Direc¬ 
tors come up for re-election. Many amateurs 
feel that one of the very best things that 
could happen to the ARRL would be to get 
some new blood into it . . - some new 
Directors, fellows who would take an active 
interest in the League and in bettering, ama¬ 
teur radio. 

Please notice that the subject of opening 
an office in Washington, even a small one, 
as a lobby for amateur radio, wasn’t even 
discussed by the Directors at this May’s 
meeting. Nor were any plans brought up 
even for consideration with regard to setting 
up a public relations effort to increase inter¬ 
est in amateur radio among the teenagers and 
the general public. Amateur radio is withering 
away and a crash program is badly needed. 
Nothing has even been discussed despite con¬ 
siderable pressure from the members. 

Perhaps you have a friend or a club mem¬ 
ber who is interested enough in amateur radio 
to volunteer to run for Director? You haven’t 
much time to get organized on this, you 
know. The most difficult part of the whole 
deal is overcoming the unbelievable inertia 
of the other ARRL members and getting 
them to do anything but either not vote at 
all or else rubber stamp the same old face 
back into office for two more years of tedium 
and inaction. 

The requirements to run for Director are 
that you be a licensed amateur (they have 
interpreted this as meaning a General Class 
license or better), with four years (contin¬ 
uously) as an ARRL member. If you know 
of anyone who meets these stringent require¬ 
ments and who has a genuine interest in 
helping amateur radio, get him to agree to 
run. You must send a petition to the ARRL 
Secretary before September twentieth signed 
by at least ten full members of the ARRL to 
put your man into nomination. 

The by-laws state that no one shall be eli¬ 
gible for the office of Director who is com¬ 
mercially engaged in the sale, rental, or man¬ 
ufacture of radio equipment which can be 
used for communications. They have waived 
this rule in some cases where a nominee was 
particularly favored by HQ, but used it to 


reject others. Radio magazine publishers are 
also exempted in the by-laws. 

The whole thing is really up to you. 
Amateur radio is staggering along these days 
because virtually no one has taken the in¬ 
terest to try and put it right. For one reason 
or another everyone has pretty much decided 
that they want one and only one organiza¬ 
tion in the country. This is no problem if 
you follow through and make sure that the 
basket you have all your eggs in doesn’t 
come unstuck. You’ve left those eggs alone 
in the basket for so long that vapors are 
beginning to arise. 

This year new directors can be elected 
in the Atlantic, Dakota, Delta, Great Lakes, 
Midwest, Pacific, Southeastern, and Canadian 
Divisions. If you get busy and get eight new 
directors this year and then eight next year, 
we could have amateur radio back on the 
tracks again by next winter! If you shrug 
and let someone else run a director, then 
you will have personally done your bit to 
help our wonderful hobby die a little more. 
To ignore evil is to become its pawn ... as 
millions of Germans learned all too well 
when they ignored the rise of Hitler. If 
you find that you personally don’t have the 
will to try and do something to help ama¬ 
teur radio, at least don’t make it difficult 
for those that are trying. Even a loud huzzah 
from the sidelines is better than a kick in 
the groin. 

If you do run a director, you will need 
to know how to get him elected . . . and 
this is another kettle. If you don’t get to 
most of the ARRL members before the elec¬ 
tion, they will go right ahead and return the 
same director, year after year, no matter 
whether he is good or incredibly bad. The 
ARRL must furnish addressed envelopes for 
all of the members in the division on your 
request, so work up a piece of campaign 
literature that explains why a new man is 
running and what he intends to do for the 
members. The incumbent will usually run 
on his “record.” Fortunately for him, few 
members are aware of how sad that record 
is ... in all too many cases. 

The ARRL has been losing members for 
many years now, so no matter how much 
you think of those in charge, you must 
recognize on some level that they are not 
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"Now I’m running the Swan barefoot 


doing their job satisfactorily. The League, 
our only national amateur radio club, should 
be growing every year, not shrinking. This, 
certainly, is the final measure of the effective¬ 
ness of management. The only real means 
that amateurs have of protesting the actions 
of the ARRL HQ management is to drop out 
of the organization. Much has been written, 
even in the pages of 73, about joining the 
League and fighting from within for an im¬ 
provement . . . but the only means that the 
average amateur has of expressing his will to 
the League is in his election of his director 
. . . and seldom is there any real choice when 
the election actually comes along. Year after 
year the same old men run, unopposed, and 
win automatically. No wonder there is apa¬ 
thy and more drop-outs than new blood. 

Honestly, if it was really important, 
couldn’t you find someone to run for director 
from your division? Well it is important, so 
let’s see what you can do. 

.. . Wayne 
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Ted Williams, WA0IOC 
810 N. Fourth Street 
Clinton, Iowa 5 2732 


The FET Compressor 


The addition of a speech compressor to 
your rig is a worthwhile project. A speech 
compressor will not only increase your talk 
power but also reduce flat topping. The 
simple circuit described here uses two 
Motorola HEP 801 Field Effect Transistors. 
The entire unit can be built for approxi¬ 
mately S15 or less, depending on the si/e of 
your junk box. 

Features 

The compressor has an overall gain of 
unity. Therefore, the output of the circuit is 
comparable to the output of the microphone 
connected to it. This is accomplished by the 
voltage divider R3 and R4 in the output. If 
for some reason more output is required, the 
value of R4 may be increased provided the 
value of R3 is decreased by an equal 
amount. In other words, the sum of R3 and 
R4 must remain approximately 70.2 ohms. 

Because of the inherent high impedance 
of the HEP 801’s, the input impedance of 
the compressor is determined almost entirely 
by R5. The value of R5, 47QK ohms, is not 
critical and may be changed to match the 
output impedance of any high Z micro¬ 
phone. However, the 470K ohm will pro¬ 
vide a good match for most crystal, ceramic 
or dynamic microphones. At high signal 
levels, a 6 db change in the point will 
result in only 1 db change in output. The 
circuit also has an inherent threshold voltage 
of approximately 10 mv. due to the 
characteristics and operating point of the 
FETs. 



Fig. 1. Audio Compressor using two HEP-801 
FETs. All resistors ’/a watt, all capacitors 
are in /JLi. 


Circuit Operation 

The compressor is composed of two 
audio amplifiers, an AGC rectifier and an 
AGC circuit. The output from the micro¬ 
phone is amplified by Q1 and then capaci- 
tively coupled to Q2 where the signal is 
amplified further. The output from Q2 is 
coupled through Cl to the AGC rectifier, 
Dl, and is rectified. The rectified audio is 
then filtered and fed through the AGC 
circuit and applied to the gate of Q1 as 
negative bias. 

A small input signal will develop very 
little AGC voltage and have little or no 
influence on the circuit gain. A large input 
signal will develop much more AGC voltage. 
This large AGC voltage will reduce the 
transconductance of Ql, Thus lowering the 
circuit gain considerably and resulting in an 
output that is only a few db greater than 
that of a small input signal. 
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Construction 

The compressor was built on a 2% by 4 l A 
piece of perforated bakelite which was then 
mounted in a minibox. The size of the unit 
can be reduced through the use of miniature 
components. 

The FET used as Q1 must have a low 
pinch off voltage. To determine which 
transistor has the lowest pinch off voltage, 
the source and gate leads should be 
temporarily connected together. The 
resistance from the drain to the source is 
then measured with a VOM or VTVM. 
Whichever FET shows the highest resistance 
reading should then be used as Q1. 

The parts layout of the circuit is not 
critical if proper construction methods are 
followed. In the original unit three pieces of 
buss bar were run across the board and used 
as tie points for the B+, ground and AGC 
line. 

Adjustments 

The resistors R1 and R2 should be 
adjusted to give maximum output. This is 
done by placing the compression level at 
minimum and then measuring the voltage 
across R6. The value of these resistors is 
critical and pots had to be used. Fixed 
resistors were used at first but failed because 
the nominal values were not accurate 
enough. 

When these adjustments are complete, the 
compressor may be inserted in the micro¬ 
phone line. With the compression level at 
minimum, adjust the audio gain on the 
transmitter as normally. The compression 
level can then be raised to the desired level. 
The audio gain can now be raised again until 
the output meter peaks at the same reading 
as it normally did. 

Operation 

Two 9-volt transistor radio batteries were 
used to supply the B+ to the circuit. The 
compressor draws only one mill so battery 
life should be very reasonable. 

Besides increasing the talk power of your 
rig and reducing flat topping, the circuit has 
many other advantages, depending on the 
operating practices of the builder. For 
example, the man who runs phone patches 
will no longer have to continually reach for 
the audio gain when the caller changes the 
level of his speech. 

I would like to extend my sincere thanks 
to Lee Michaud, K800V, for his assistance 
in designing and testing of this compressor. 

. . . WA0IOC 




CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use. The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev¬ 
el meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great 
for recording DX contacts, friends, at tne movies, 
parties, unusual accents, etc. Use like a camera. 
Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALEN DAR CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 
numbers. Set this on GMT 

and never make a mistake _ 

again on logging time or date. 8 x3'/2x3V2, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 
12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1Z> lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your fuli name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 





! Send order to: 

REDLINE Co. Box 431, Jaffrey NH 03452 

I ( ) Tape recorder ( ) Digital clock radio 

I ( ) 24 Hour clock ( ) 12 Hour digital clock 

j ( ) Travel clock radio ( J Desk nameplate 

I Name_ 

j Address_ 

I City__ 

J State_Zip_ 
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Roger D. Farley, WA2YRF 
Box 104 

East Schodack, New York 12063 


The Mike Mixmaster 


This little device is so simple that most 
hams just never think of it. If you’re 
operating push-to-talk, however, it will 
transform every microphone in your shack 
into a push-to-talk mike. The switch in this 
piece of gear will also trigger your trans¬ 
mitter, leaving hands free for logkeeping, 
minor adjustments and the like. 

I’m control station for a civil defense net, 
and one day I began wondering what I’d do 
if my microphone conked out unexpectedly. 
I have a number of other mikes in the shack, 
but none of them are the required push-to- 
talk type necessary to key my transmitter. 
In an emergency, rigging up a substitute 
would take precious minutes — finding a 
switch and the proper plug and making the 
right connections to operate the rig. I 
reasoned that if I had a microphone mixing 
box with some kind of a switch which could 
fire-up the transmitter, I could use any mike 
in the shack in an emergency. I could also 
compare their modulation capabilities, using 
the same box. 

By pouring the contents of my junk-box 
on the floor, (which I find is the easiest way 
to locate anything) I came up with the 
necessary jacks to match my assortment of 
mike plugs. In my case, these were a 
standard phono connector, an RCA-type 


PLUG 

TO MATCH 

TRANSMITTER 



Fig. 1. The WA2VRF Mike-Mix-Master. 


phono connector, a quarter-inch two-circuit, 
and a quarter-inch three-circuit phone plug. 
In the same mess was a switch that I had 
picked up for 25 cents at a fire sale when 
one of the local radio stores burned down. 
Pushing this switch in one direction makes a 
momentary contact, and in the other 
direction, it latches. The switching operation 
is similar to that of the Heath Twoer and 
Sixer. 

Wiring is simple, as you can see from the 
schematic. The various jacks are in parallel 
and the one matching the push-to-talk 
microphone is wired straight through. The 
switch is wired so it will key the transmitter 
when it’s pushed in either direction. 

Layout of the jacks and the switch is not 
critical, nor is the size of the chassis used for 
the project. I used a mini-box which was 
larger than necessary (3 x 4 x 6), looking 
forward to the day when I might dream up a 
transistorized VOX circuit to make the unit 
even more versatile. It’s wise to leave room 
for more jacks in case you obtain more 
microphones in the future. To minimize the 
possibility of hum pickup, I kept all my 
wiring close to the chassis, but I don’t 
believe this would be a problem. I have had 
no bad modulation reports. 

One improvement which might be made 
is to make the output lead to the transmitter 
“plug-inable,” and make up a variety of 
leads for each of the different types of 
transmitters you have in the shack. With this 
feature, you can use it as an all-purpose 
microphone adaptor. I’ve even had three 
mikes (a ceramic, a crystal, and a dynamic), 
located at strategic points about the room, 
plugged in at once. This works just fine if 
you have plenty of audio and want to move 
around the room while transmitting. 

Build it. It’s handy, compact, and even if 
you don’t use it, it doubles as a dandy 
paperweight and conversation piece. 

. . . WA2YRF 
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Ralph J.Irace, Jr., WA1GEK 


The T- 60 Works 


Just Fine 


As I neared Mac’s QTH, quite exhausted 
after pedaling uphill several hundred feet, 
the tall seventy-foot towers glistening in the 
sun with all the grandeur of tri-band beams, 
quads, stacked yagis, amongst other 
mouth drooling additions, came into rapid 
sight. “Gee,” I thought, “those dipoles 
of mine sure are crummy.” Gazing at the 
antenna complex admiringly, I reached the 
gravel driveway, parked my bike and walked 
toward the back door. I rapped on the door 
a few times. I heard approaching footsteps. 
“Hi Scott. How’s the ole T-60 coming 
along?” 

“Oh pretty good I suppose,” came my 
pretty-well-standard reply. Mac motioned 
for me to enter and follow. Within a 
duration of seconds, I was in his enormous 
shack. He sat himself in a comfortably 
cushioned swivel chair while I took refuge 
on a three legged stool. For once I decided 
to start the rag session. 

“How’s the new quad working on 40, 
Mac? Looks like a real swell skywire, hi” my 
voice crackling. 

“Ahh, it’s not too hot a performer 
actually. I’m having a chore trying to load it 
for some odd reason. Thought the problem 
might be in the 32S-3 but I gave it a looking 
over yesterday and couldn’t find the 
problem. I bought the best coax in the store 
too.” 

“Perhaps I can help,” I said, walking 
toward the console. Mac appeared slightly 
annoyed. “Say^ Mac,” I said after a minute 
or less, “this connection you have on the 
coax plug looks pretty poor. In fact the 
center conductor of your coax is wiggling 
around.” 

“What?” 

“Yeah. Right here. See?” 

Mac was clearly upset but tried to pre¬ 
tend as if nothing was at fault. “Can’t be 
such a small thing like that—maybe the 


balun or my antenna is kaput or something. 
I’ll find the trouble for sure later on.” 

“All right Mac,” my voice quivered 
slightly after seeing Mac in such a state of 
aggravation. I had idolized Mac for many 
months because of the fine DX record he 
had and most of all because of his fabulous 
station. 

He dismissed me promptly . . . “Let me 
know how you make out on the contest this 
weekend, Scott. I’ve got to mail out a batch 
of QSL’s now.” 

“Okay Mac, I know you’ll take first place 
in the contest. Don’t forget to work me. 
Bye.” 

After getting back to my own shack, I 
surveyed the scene and decided that some 
final preparations for the weekend contest 
had yet to be made, so I set about doing 
them. As I was touching up a few things 
around the station, I wished that I was the 
owner of a station like Mac’s. If only I had 
the money! This T-60 is like an insect 
compared to his transmitter. Golly, his 
antenna farm rivals those of broadcasting 
outfits. I’ll be lucky if I get even twenty 
percent of Mac’s contacts during the contest, 
I thought to myself. While outside checking 
and rechecking the antenna supports and 
connections, I saw Mac’s towers off in the 
near distance up on the hill. “Shucks-just 
maybe someday I’ll be able to have one 
small tower, then Mac won’t kid me 
anymore about my small station.” 

Well, the contest came and went. I 
worked as long as my parents permitted and 
tallied up a final score of 2,785 points, 
probably nothing compared to what Mac 
had racked up. 

After I completed copying the scores 
onto the final sheets, I mailed them off for 
placement in the score list; I was probably at 
the bottom and Mac at the top. I then went 
over Mac’s house and was greeted by one of 
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HAM 

V-O-M 

20,000 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name _____ 

QTH _ 

City_State_Zip_ 

REDLINE - JAFFREY - NH - 0345 2 


ORDER TODAY 


Ohms: 12K, 120K, 1.2M, 12M 
dc mA: .05, 5, 50, 500 
dB: 0, 14, 28, 34, 40 


ONLY 




dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/volt No taxe s anywhere Plus 90/fc shipping 


his family and shown into Mac’s shack. It 
was in complete disarray. Transmitters, 
receivers, power supplies, swr meters, etc, 
were scattered all about the shack, obviously 
after being worked upon. Mac and I 
exchanged mutually surprised greetings. Mac 
slumped heavily into his chair and looked 
exasperated. I asked what the trouble was, 
and for once he conceded defeatingly that 
he didn’t know. “Maybe I can be of some 
help,” I said with Mac even looking more 
annoyed than he had on my previous visit. I 
hesitated at seeing Mac disturbed but then 
thought that perhaps I really could help. 
Then I turned up the culprit. “Say Mac, I 
don’t even think your getting a connection 
here between the antenna plug and SO-239. 
Look, there’s hardly a bit of solder on the 
plug tip and the center conductor has 
slipped down... I doubt if you’re even 
getting twenty percent efficiency from your 
transmitter output to the antenna. I’ll bet 
this is the reason why. ...” 

“Would you like to be my official station 
maintenance man, Scott? I could provide 
you with a lot of opportunities to work with 
my antennas, climb my towers and even use 
the S-line here, if you like. You’ll find it 
quite a thrill over that little T-60 you 
use . . . how about it?” 

I thought for a few seconds and then 
realized that even hams with big stations can 
make blunders over little errors when they 
let themselves become possessed with 
inflated egos and visions of grandeur because 
of the extra-large stations they have. I was 
sorry Mac didn’t work the contest for 
apparent reasons. “No thanks, Mac. The 
T-60 is just fine, just fine.” And this timed 
went home without even glancing at his 
antennas. 

. . . WA1GEK 


ANTENNAS 


which virtuallvGUAR ANTEE YOU 
WILL GET OUT BETTER. New 
book gives step-by-step Instruc¬ 
tions (176 pages, over 200 illustrations) for rnakina all stand¬ 
ard types (long wires, dipoles, yagis, trap, etc.) plus MANY 
not described elsewhere: low cost miniature beams from 
converted TV antennas; INDOOR BEAMS; "invisible" an¬ 
tennas; 40 METER DX; vertical beams; NOVICE BAND 
DX; many, MANY others. SEC RETS of tune-up for MORE 
OUTPUT. How to hook up and use ANTENNA TEST GEAR. 


Buy book "Ham Antenna Construction Projects" from your 
nearby "H.W. Sams" distributor. Only $3.95. Or order 
AUTOGRAPHED copy direct from author J.A. Stanley, 

STAN 


copy direct from author 
855-A South Fillmore Street. Denver, Colorado, 
80209. INCLUDE 25«! FOR POSTAGE 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES crammed with Gov't Surplus Electron¬ 
ic Gear—the Biggest Bargain Buys in America! It 
will pay you to 

SEND 254 for your copy --Refunded with your 
F fe? r ^WEIVEft, 15 tubes. 435 

to 500 Me. Easily adapted for 2 way 
voice or code on Ham, Mobile, Tele¬ 
vision Experimental and Citizens' Bands. 

With tubes, less power supply in factory 
carton. 

Brand new.$16.95 



SPECIAL PACKAGE OFFER: BC-645 
Transceiver, Dynamotor and ail accessor¬ 
ies, including mountings. UHF Antenna 
Assemblies, control box, complete.Set of connectors, plugs, 

¥om - 


l|- Xr I 1 I I -A. IICLCIVCI, IVIO., I Uliauin Wl I** 

plete with 1 1 tubes. Excellent Used. $5.95 

BRAND NEW' including dynamotor .$9.95- 

ARC-5/T-23 "f RANSMITTE R 100-156 Me., includ- 
es tubes: 2-832A, 2-1625. 

BRAND NEW, with tubes and crystal .$23.50 

Used, less tubes.$4.95 

ARC-5/R-28 RECEIVER 2-meter superhet, IDO- 
156 Me in 4 crystal channels, complete with 10< 
tubes, excellent used. $24.50 


SCR-274-N, ARC-5 COMMAND SET HQ! 

PraQuancy Rang* Typa Excallarrt Uaad Lika Naw Brand 

RECEIVERS Compfata with Tuba* Naw 

190-560 Kc.BC-453....#18.96...$23.60.$27.60 

3- 6 Me.BC-464....S16.50.$19.50.#22.50 

6- 9.1 Me.BC-465.... $14.96.#17.95.$21.50 

1.6-3 Me.R-26...Jl9.60,...:.$2.1.60 

TRANSMITTERS Complata with Tubaa 

4- 5.3 Me.BC-457....# 6.96.$ 8.96.$11.96 

5.3-7 Me.BC-458....S 6.95....# 8.96.#12.96 

7- 9.1 Me.BC-469....$! 7.96.#19.60.$23.60 

2.1-3 Me.T-18.S 9.96.#11.95 

BC 906 FREQ. METER, Cavity Type 145 to 235 Me Complete with an- 
^ten^jtianuaL^ongina^alibratior^harts^L^ENEW^^^^SI^SO 
TERM3 Either 23% Deposit with otder, balance CO fc—6 r— 
Remittance In Full. Minimum Order $5.00. All ship¬ 
ment’s F.O.B. our warehouse, NYC. All merchandise subject to 
prior sale and price change. 

G&G RADIO SUPPLY COMPANY 


77B Leonard St., NYC 10013 - Ph. 212-267-4605 
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Dave Mann, K2AGZ 

One Daniel Lane 

Kinnelon, New Jersey 07405 


Leaky Lines 


I’d like to share a little vignette with 
you . .. hardly worth mentioning but for its utter 
incongruity. It fails to make any sense whatever to 
me. 

I think, somehow, there’s nothing more ridic¬ 
ulous than a man with delusions of grandeur, 
pushing his heft around, trying to prove himself a 
big shot. And whom does he select for his target? 
Generally someone with more importance and 
status than his own. It’s a truism. Some little squirt 
with a chip on his shoulder and a snoutful of booze 
invariably picks the biggest, burliest fellow in the 
saloon and provokes a fist fight with him. 
Well. . . just get a load of this type and his antics. 

In connection with the Apollo 10 mission, 
WB4ICJ, club station of Space Center Amateur 
Radio Society (SCARS) at Cape Kennedy, oper¬ 
ated for about ten hours last May. The club offered 
a handsome special event certificate to all stations 
contacted. Over 900 QSO’s were logged, including 
80 odd from 23 foreign lands. The frequency was 
14.340 mhz., and operations commenced on the 
morning of the liftoff. 

Sometime during the evening hours a station 
came on, and the operator commanded WB4ICJ to 
relinquish the channel because, in his words 
“ ... it is used daily by ICHC, IFHC and ISWL- 
CHC.” Is this combination of initials intriguing? 
Well, they were intriguing to me, so I looked them 
up. They stand for (1) International Certificate 
Hunters Club, (2) International Flying Hams Club, 
and (3) International Short Wave Listeners Certifi¬ 
cate Hunters Club, respectively. Now, don’t get me 
wrong. I’m not trying to imply that the SCARS 
operation was of first-magnitude importance. But 
you’ll have to admit that these certificate hunter 
groups were certainly not engaged in high priority 
matters either. 

I am reminded of an incident which occurred 
while I was on jury duty some years ago. I had 
been chosen, along with eleven other people, to sit 
on a case. The lawyers were asking us various 
questions to determine our qualifications as jurors. 
One of us was an insignificant looking mouse of a 
guy but pompous as a rooster, and who had a 
constant sneer on his face as if he were smelling 
something unpleasant All during the preliminary 
stages, before we had even been selected for the 
panel, this weasel had been asserting the obvious 
guilt of the defendant, even though not one single 
fact had been presented in evidence. 

“And what is your line of work,” he was asked. 

He answered the attorney imperiously, with 


exaggerated hauteur: “I am the president of the 
American Cigar Band Institute.” Everyone looked 
at him with new-kindled respect. 

“You manufacture cigar bands, do you?” 

“No,” he answered, somewhat chastened, as his 
bubble burst. “We collect them!” 

The entire courtroom, including His Honor, 
rocked the building with a peal of spontaneous 
laughter, and the little peacock slumped down in 
his chair, deflated. 

Well, anyway, to get back to the story, the 
interloper stated that this group of his was about 
to start its net, which had been using this fre¬ 
quency for years, and that the NASA group had 
certainly known of this from the beginning, hence 
was guilty of stealing the frequency, Ugly Amer¬ 
icanism, poor sportsmanship, etc., etc. ... ad 
nauseum. 

He stated further that if they did not vacate the 
frequency he would use his influence as an editor 
and publisher to make sure they were penalized for 
their “ . . . obnoxious, ungentlemanly conduct.” 
He accused them, among other things of “ . .. de¬ 
liberate interference,” notwithstanding the fact 
that his certificate hunters were nowhere in evi¬ 
dence during the period when the Apollo 10 
activity had commenced operations. In other 
words, these certificate hunters clubs were na¬ 
tionally famous, and every ham was aware of their 
existence and of their net activity. Well, I must 
confess that I had heard of certificate hunters. But 
I had no idea that they operated a net on 20 
meters. This man conveyed a distinct impression 
that his group had a lock on this particular 
frequency, and that no one had better use it, 
because it belongs to CHC and the others - lock, 
stock and barrel, now and forever, world without 
end, in perpetuity, case closed, period! 

The operator of SCARS, who hadn’t heard of 
CHC either, obviously not wishing to engage in a 
time-consuming dialogue, particularly since the 
complaining part was becoming more and more 
abusive, suggested that he send a copy of his 
promised editorial to the radio club. Then he 
proceeded with the space shot contacts. 

In due course a letter was received by the 
Public Relations Director of National Aeronautics 
and Space Agency at Houston, and a copy at Cape 
Kennedy. The “letter” is lengthy, verbose, lugu¬ 
brious, vehement, fractious, rude, egocentric, 
supercilious, obnoxious, nauseating, rambling, irra¬ 
tional, and has neither validity nor merit. It is of 
no consequence whatever. It is like the proverbial 
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burst of afflatus in a gale of wind. 

If that were all it meant, I wouldn’t have 
mentioned the incident at all. But, unimportant 
though it is, there is one thing about it which is 
very important indeed. The letter contains a series 
of threats, both direct and implied. And this merits 
not only attention, but strong condemnation. It 
reflects a most intemperate attitude all too pre¬ 
valent nowadays. This man’s use of the term, 
blacklist, in the context of today’s world is an 
abomination; a stench in the nostrils. The blacklist 
is an undemocratic, totalitarian disease, which can 
infect society like a plague, destroying the very 
fabric of our democratic institutions. 

He also writes, instructing NASA, - “You 
would do well to insure that this could never 
happen again.” 

The unutterable cheek of the man! He knows, 
as you and I know, no one has a priori rights to a 
frequency. I knew that we had some peculiar 
people in our midst But I did not suspect that we 
harbored out and out lunatics. With two letter 
calls, yet! 

* * * 

During the Swampscott convention, I found 
another piece of literary garbage, also deserving of 
attention because of its complete lack of awareness 
of the outside world. It’s sad to hear the ravings of 
a poor, deluded soul, totally out of touch with 
reality. 

This misbegotten piece of drivel was issued by a 
group called - are you ready? - the National Asso¬ 
ciation for the Advancement of Amplitude Modu¬ 
lation. Can you believe it? 

Please understand this: I am not opposed to the 
use of AM at all. In fact, I rather enjoy listening to 
it There is much to be said for the nice audio 
quality with the soothing low frequencies a la 
broadcast stations. What I find objectionable is the 
constant proselytizing, either for or against one 
mode or another. I don’t find it any more palatable 
in ham radio than in religion. I feel that it’s my 
own affair, and nobody else’s damned business. 

According to this leaflet, anyone who operates 
single sideband, using a rig not designed and built 
by himself, is some sort of microbe. He is called a 
variety of naihes, any of which would buy him a 
punch in the nose if uttered face to face. Here are a 
few quotes: 

“ .. . a more glorified form of Citizens’ Band.” 

“After all, any idiot can buy an appli¬ 
ance ... plug it into a wall outlet, and make 
noises.” 

“ .. . plugging in an appliance and creating 
meaningless chatter on the ham bands.” 

“Amplitude modulation isn’t a dirty word.” 
(This is funny, for obviously, single sideband is a 
dirty word.) 

“There is great potential in AM. Why not look 
into it someday?” 

Somehow this tawdry little scrawling graffiti 
gives me a feeling of melancholy. To think there 
are such benighted little guys, running around 
unrestrained, hopefully trying to start ground 
swells of opinion which will inundate the collective 
intellect like a mighty tidal wave of reformation, 


and turn back the clock. Like the song laments, 
Ah, for the dear dead days beyond recall. 

These people remind me of the homely little 
shop girls and tired drudges, hoping to find 
romance, who queue up at the five and dime, 
buying cheap perfume and loud, tasteless jewelry; 
answering the pulp magazine ads that shriek, “Win 
your man and hold him forever by using our 
miracle product to increase the size of your bust!” 

What a waste of time and energy! And how 
cruel! 

* =*= * 

Those of you who have read some of my 
meanderings and ruminations are aware that a 
follower of precedent or convention I’m not. I 
believe that traditions are made to be broken. 
Indeed, were it not for this, hardly any progress 
would have been made since we emerged, dripping, 
from the primordial ooze. Somebody has always 
had the guts to say, “enough already.” And this 
tendency will ultimately result in the conquest of 
humankind’s oldest enemies; famine, war, igno¬ 
rance and pestilence. 

Nonetheless, there is much to be said for 
traditionalism, with its time tested values and 
verities. It is pointless to turn over the applecart 
unless there is a more efficient conveyance to take 
its place. I think there are far too many who 
scream for change merely for its own sake. There is 
no percentage in change without progress. When 
change means chaos, it is folly not to sit tight Yet, 
over-cautiousness pays a poor dividend. 

Most of us deplore the violence taking place on 
the campuses. It is too bad that the meaningful 
aspects of the student movement are being ignored 
because of the ugliness and anger of the confronta¬ 
tion itself. We are apt to disregard legitimate gripes 
and grievances because of the utter stupidity and 
over-zealousness of the militant extremists on both 
sides of the controversy. 

Kids today are not placid, me-too-ers. They are 
not Pollyannas, nor do they hold with Voltaire’s 
Doctor Pangloss that this is the best of all possible 
worlds. We elders display unbelievable naivete if we 
fail to perceive that the world is in pretty sad 
shape. 

I believe, actually, that this is the best crop of 
youngsters we’ve ever had. They are not satisfied 
with the things that motivated prior generations. 
They are not willing to barter their integrity for 
automobiles or their concern for truth and justice 
for membership in the Country Club. They are far 
more interested in doing away with injustice than 
in acquiring material wealth or social position. And 
they mean to make the Constitution more than 
just a collection of flowery words and phrases. 

What has this to do with Amateur Radio, you 
ask? Only this: On the air, there has been a lot of 
talk about what should be done about this group 
and that. Among others, our youth have been 
singled out and attacked viciously. I am appalled at 
some of the proposals I’ve heard on the bands. I 
cannot imagine any rational person saying this, but 
someone was heard to advocate “standing them up 
against the wall and shooting them.” Another 
proposed that they be “strung up.” I was under the 
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impression that this type of philosophy died in a 
bunker at the Berlin Chancellory with its chief 
protagonist, back in 1945. 

This younger generation of ours, splendid in its 
energy and vitality, more mature in its goals, 
earnest in its desire to implement the very best 
American ideals and the basic tenets of the 
Judeo-Christian ethic, is being shamefully and 
slanderously villified. All are being blamed for the 
sins of a negligible few. IIow dare we fasten 
collective guilt on an entire group, after living 
under the blessings of a form of government whose 
very basic premise is exactly the opposite? How 
can anyone who loves America take a position 
which does her so much harm? 

And who does all this talking on the air? Who 
are those, without sin, who are so ready to cast the 
first stone? Who are these sanctimonious ones who 
criticize our youth, our poor, our minorities, our 
political leaders, our clergy; in short, anyone and 
everyone? 

They need not be pointed out. They know who 
they are. There is no point in disclosing their 
identity. If I could speak to them, I would say this: 


Listen, all you self-appointed super-patriots. Who 
do you think is doing all the dying in Viet Nam? 
Who did all the dying in Korea, and in your war 
and mine, back in the 40’s? The kids; that’s who! 
And among them, don’t ever forget, there are black 
and white, rich and poor, educated and unlettered. 
They’re out there, laying it on the line, while you 
and 1 are sitting in the ham shack, leisurely 
enjoying the comforts of home, making pro¬ 
nouncements and judgments. Maybe wc ought to 
take a breather and just listen to what they have to 
say once in a while. How about it? 

Well, there it is, and, like the old bromide says, 
let the chips fall where they may. My father used 
to say, “Maybe the truth will hurt, but sooner or 
later it’s going to be said. So why not get it over 
with?” 

* * # 

Don’t forget. ECARS on 7255, MWARS on 
7258 and WCARS on 7255. These are exciting, 
stimulating and they are of great help to all of 
hamdom. Give a listen and join in on the fun. 

Till next time, 

... K2AGZ 


a dollar a copy? RIDICULOUS! 


It may be ridiculous, but it is also not far 
in the future. The dollar won't make us 
rich, either. We hope that it will bring us 
back into the black, and that's about it. 

What happened to bring on this substan¬ 
tial increase? Two things. First and fore¬ 
most was the July increase in postal rates. 
This was the biggest rate increase yet for 
us . . . and we are paying over 50% more 
in postage now than we were a year ago. 
The 5% profit we made last year just broke 
us even with inflation, so we found our¬ 
selves working like the devil to break even. 
Now, with the new postal rates we will work 
ourselves silly fora handsome net loss. Some¬ 
thing has to give . . . and that means you, the 
reader. 

It is not all give and no take, by any means, 


NAME 


however. Just look at the size of this issue 
of 73. 160 pages. We've been running 144 
pages a month or better since May and in¬ 
tend to keep it up. When you figure that we 
are, month after month, bringing you more 
feature articles than all three other magazines 
combined, then the quarter extra isn't all 
that bad a deal. 

Of course there is still time to hedge 
against the increase by buying a subscription 
right now, before the subscription rates go 
up, too. We'll accept a three year extension 
of your present»subscription at the current 
rates . . . but don't expect to be able to take 
advantage of this for much longer. By next 
month we may have to roll out the new 
subscription rates for you. 


CALL 


ADDRESS 


CITY 


STATE_ZIP_ 

□ I Want THE $12 BARGAIN RATE FOR THREE YEARS 

□ I’LL TAKE ONE YEAR AT THE $6 RATE 

□ THIS IS A RENEWAL 

□ ENCLOSED IS CHECK, CASH OR MONEY ORDER 

73 MAGAZINE PETERBOROUGH, NEW HAMPSHIRE 03458 
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A Unique RF Plate Choke 

Bill Deane, W6RET 
8831 Sovereign Rd. 

San Diego, California 92123 



A unique rf choke. 

At times it is difficult to obtain the exact 
rf plate choke that one may desire for a new 
final amplifer. In looking for a material to 
make a 2 ampere 5000 volt dc rf plate choke 
for non-ham use, I came across a material 
made by DuPont called Delrin. Delrin has 
high strength but can easily be cut and 
drilled. It has excellent electrical properties 
as an insulator with a high heat distortion 
temperature. These features make it an 
excellent form for rf plate chokes and other 
coils. Delrin is available in rods of 1/4 inch 
to 1 1/2 inch diameter and can be purchased 
in 12 inch lengths. The 3/4 inch diameter 
was selected for the choke and is available 
from Allied radio for SI.42 per foot (Allied 
part 60D9565CF). 

The choke shown in the photograph is 5 
1/4 inches long. The terminals of the coil are 
No. 8 brass cotter keys 5/8 inch long. The 
form is prepared by drilling the two terminal 
holes on a 4-inch spacing 5/8 inch deep, 
using a drill slightly smaller than the cotter 
key size. A 11/32 or 3/8 inch hole is drilled 
down the center of the rod to a depth of 3 
3/4 inches. A 1/2 inch deep hole is drilled in 
the opposite end of the rod with a 29 drill. 
This hole is tapped for a 8/32 mounting 
screw. A 3-inch piece of .33 inch diameter 
ferrite rod (Lafayette 32C6102) is inserted 
into the hole and held in place with a few 
drops of epoxy. Next force the cotter keys 


into the form holes using a vise or by 
tapping lightly with a hammer. Sixty turns 
of No. 20 formvar wire is space wound (15 
turns per inch) on the form with the coil 
ends soldered to the cotter key terminals. 
The space winding can be accomplished by a 
dual winding of No. 20 wire and then 
removing one winding. A light coating of 
coil dope will hold the turns in place. 

The completed choke has an inductance 
of 90 uh, loafs along at 2 amps, has a Q of 
225 at 3.6 mhz and has a series resonance 
well above the ham bands at 43 mhz. 



Fig. 1. Diagram of completed 2 amp 5000 
volt rf choke using DuPont "Delrin." 


If you do not wish to build a choke with 
the ferrite rod and will be limiting your plate 
requirements to 800 ma at 2500 vdc, a choke 
can be wound on a 3/4 X 4 3/4 inch rod 
with No. 24 formvar wire closewound to 
occupy 3 1/2 inches. This choke has an 
inductance of 90 mh, a Q of 160 and a series 
resonance of 25 mhz. My thanks to Don 
Bid well for his photograph of the choke. 

.. . W6RET 
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A l Brogdon, K3KM0 
RD 1 Box 390A 
State College, PA 16801 


Modification 

of the ac Input 

on the SB-200 


The Heath SB-200 is a real gem, giving 
top performance per dollar in a linear 
amplifier. There are few ways it could be 
improved, but one feature which falls into 
the “needs improvement” category is the ac 
input arrangement. 

In the original amplifier, terminal strip 
“S” has the wires from the power trans¬ 
former’s two primary windings connected to 
it. To change between 120 Volt ac and 240 
Volt ac operation, it is necessary to change 
jumpers on this strip. This in itself isn’t bad, 
but the ac line plug arrangement is not too 
good. 

Ileath outlines the use of a single plug for 
both 120 Volt ac and 240 Volt ac operation. 
This is the standard three-contact 120 Volt 
ac safety plug (two wires plus ground). This 
could lead to the sad situation of having a 
240 Volt ac outlet in your shack which 
looks like a normal 120 Volt ac outlet, and 
plugging in a piece of 120 Volt ac equipment 
with pretty bad results. 

To avoid this problem at K3KMO, I 
installed a 240 Volt ac circuit with a normal 
240 Volt ac receptacle, and changed the line 
plug on the SB-200 to match the outlet. But 
then came the time I wanted to take the 
SB-200 to a friend’s shack where only 120 
Volt ac was available, and I was faced with 
the prospect of having to change line plugs, 
re-wire the jumpers on terminal strip “s” to 
make the change, and then do the same 
thing again when I brought the SB-200 
home. 

Rather than do this and be faced with the 
prospect of doing it other times, I decided to 
change the SB-200 to come up with an 
arrangement for simpler change-over. I 
placed an Amphenol 86PM8 male octal plug 


on the rear deck of the chassis, where the 
line cord had previously exited. Fortunately, 
there is just enough room on the chassis lip 
to accommodate this connector. I then 
wired the four leads from terminal strip “S” 
plus a ground wire to this plug as shown in 
Fig. 1. 


TERMINAL 
STRIP 'S' 



Fig. 1. Wiring changes in the SB-200, from 
terminal strip "S" to the new power con¬ 
nector (Amphenol 86PM8). 

Then two line cords were prepared for 
the linear, one for 120 Volt ac operation, 
and the other for 240 Volt ac. The 120 Volt 
ac cord is the original SB-200 power cord 
with the plug supplied by the manufacturer. 
The other end of the cable is terminated in 
an Amphenol 78PF8 female octal cable 
connector, wired as shown in Fig. 2a. A 
second power cable was prepared using the 
240 Volt ac plug on one end, and another 
octal connector on the other end, this time 



Fig. 2. Connections for the two line cables 
to mate with the new power connector. 
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sales to licensed Amateurs only 
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fc MOTOROLA 
I 60 WATT 
fe FOUR 
| CHANNEL 
I 150MC 
1 MOBILES 


Motorola X53-GJV, 6/12 volts-150mhz-60 
Watts. These units are exceptionally clean and 
in mint condition. They are complete with four 
freq. control head, cables, microphone, speaker. 
Less ovens & ant. Transmitter is narrow band, 
receiver is wide band. Special, only $175.00 ea. 

Motorola 150mc handi-talkies model H23-1. 
These are like brand new and complete, less 
batterys and ant. only $49.95 ea. 

Motorola transistorized paging receiver, 150mc- 
H03anc-excellent cond., less battery. $34.95ea. 


W °To R C 


' - 

SW&simmMSm 

r-: ^ 


MOTOROLA 

Handi-Talkie 

150mc, 5w, 2 freq. 
complete with 
nicads 
and antenna 
Model 

P33-AM 1131AM 
excellent cond. 

$98.00 ea. 


All equipment is guaranteed to be exactly as 
advertised. We have a very large stock of 
equipment, however, no catalogs or list are 
available. Tell us what you are looking for, 
we may have it. WE WILLNOT BE 

WE WILL NOT BE UNDERSOLD. 

25% deposit required on all c.o.d. orders. 

Prices subject to change without notice. 


iVEWSOME 1 ELECTRONICS 


19675 ALLEN ROAD 


hours: by appointment only 
PHONE: 313-282-6464 


TRENTON, MICHIGAN 48183 


wired as shown in Fig. 2b. Notice that with 
both power cables, the ac input is connected 
to the proper transformer leads, and the 
appropriate jumper connections are also 
made in the octal connector. 

Therefore, the change from one input 
voltage to the other requires only that the 
appropriate ac input cable be connected. 
Caution: Be sure all jumpers are removed 
from terminal strip “S” when this modifica¬ 
tion is made. 

If you are building an SB-200 from the 
kit, this change can be incorporated as the 
amplifier is being built, eliminating terminal 
strip “S” completely. The transformer pri¬ 
mary leads and capacitors Cl and C2 can be 
wired directly to the octal plug. Be careful 
not to cut the transformer primary leads off 
too short by following the instructions for 
normal wiring. Just wait and cut them to 
length when you’re ready to connect them. 

This same approach can be used with any 
piece of equipment which has provisions for 
either 120 Volt ac or 240 Volt ac line input. 
And other types of connectors can be used 
according to your personal preference. 

... K3KMO 


NEED CRYSTALS? 



? 48/w. 

DELIVERY 


SPECIALS 

Color TV crystal (3578, 545KHz) wire leads S1.60 4forS5.00 

lOOKHz frequency standard crystal (HC13/U) 4.50 

lOOOKHz frequency standard (HC6/U) 3.50 

Any CB crystal transmit or receive 2.25 

Any amateur band crystal (except 80 meters) 1.50 4forS5.00 

Any marine frequency (HC6/U) 2.85 

80 meter cyrstals in FT243 holders 2.50 

We have in stock over six million crystals 
which include types CR1A/AR, FT243, 
FT241, MC7, FT249, HC6/U, HC13/U, 
etc. Send 10</ for our 1970 catalog with 
oscillator circuits, listing thousands of fre¬ 
quencies in stock for immediate delivery. 
(Add 10</ per crystal to above prices for 
shipment 1st class mail; 1 54 each for air 
mail.) 

ORDER DIRECT 

I / \ I « with check or money order to 

J / A \l I’ Special Quantity Prices 

l VI * \i \ to Jobbers and Dealers 

CRYSIILS 2400B Crystal Dr.. Ft. Myers, Fla. S390I 


SEPTEMBER 1969 


149 









LETTERS 


Dear Wayne, 

There were several omissions in the schematics 
of the “Six Meter KW Linear” in the July issue. 
The most important are as follows: 

Page 21. 1. Coil data not given-should be 

3 or 4 turns of 1/8” copper tubing, 1” diameter, 
spaced to resonate with the chosen capacitor. 

2. There should be a connector in series with 
one lead of K1 -this goes to the N. O. contacts of 
the exciter PTT relay. 

3. R2 is 100K, '/iwatt. 

4. Cathode pins 2 and 4 should be grounded 
in addition to pins 6 and 8. 

Page 23. 1. Note 4 should read transient rather 
than equalizing. 

Many thanks for the new tower and antennas, 
the cassette tape recorder, the trip through the 
Heath factory, and the other things 73 has bought 
for me in the year I have been sending in fillers. 
They are very much appreciated. I hope I will be 
able to supply similar material for “73 Junior.” 

Would 73 be interested in a short article on the 
subject of how semiconductor grade silicon is pro¬ 
duced? 

Bill Turner 
Five Chestnut Court 
Saint Peters, Missouri 63376 

No . . .ed. 

Dear Sir: 

We thought it may be of interest that there is a 
new net on the air for emergencies and DX con¬ 
tacts. The world DX Round Table operating on 
14270 KC Wednesday and Saturday from 0500- 
0800 GMT. 

All QSL’s for net contacts may be forwarded 
to (W'A5UHR) net QSL manager. 

Scott Freile 
1510 Lynnview 
Houston, Texas 77055 

Dear OM Wayne, 

I was given “DX-Handbook” first-edition from 
my good friend WA9NKG, “Paul” & find it a very 
nice book, especially I enjoyed the article about 
80 meters DX. Here in JA, there are not so many 
DX’s on 80 meters, only JA6AK is active. Hi. 
By the way I found some misunderstanding on 
page 90, “Call Areas.” Please correct as follows: 


JAPAN 

Wrong 


Right 

JA1 

Kanto, Shinetsu 

JA1 

Kanto 

JA2 

Tokai. Hokuriku 

JA2 

Tokai 

JA9 

Fukui, Toyama, 
Kanazawa. Ishikaw a JA9 

Hokuriku 

JA0 

Nagano. Suwa, 
Niigata 

JA0 

Shinetsu 


JA9 includes three prefectures: Fukui. Toyama, 
& Ishikawa, and Kanazawa is capital city of Ish- 
ikawa. like Phoenix in Arizl JA0 has two prefect¬ 
ures: Nagano & Niigata, and Suwa is the name of 
one city in Nagano! 

About 7 or 9 years ago in JA, there were only 


8 areas from JA1 to JA8, and then JA1 & JA2 were 
divided into two till then JA1 had Kanto & Shinet- 
su, JA2 had Tokai & Hokuriku, but since then 
Shinetsu changed to JA0 & Hokuriku got JA9 
calls, so you might use the old date! Hi! Any¬ 
way now you are all right! 

Another info here, you wrote “for DX Watch 
for gigantic do-it-yourself coloring map,” on 22 
page. We can buy do-it-yourself map for DX from 
our JARL. About 55x80 cm ¥ 200 (about 60 i) 
with great circle map. This map is very nice for 
DX hound! You may get the map if you send 
about $1 to JARL, P. O. Box 377. Tokyo. 

Oh, one more info, JA1 area got too many 
hams and they needed another call so they used 
JH1. It was two or three years ago. And now 
JH1 also going away the newest call right now 
(29 June ’69) is JH1VZZ and JH1Y . JH1Z 
... is used for club stations so the rest is JH1WAA 
to JH1XZZ, when all of these calls used, they use 
JR1. First JR1 will go on the air in ’69! 

Narumi Kawai, JA9APS 
1-10 Suwanokawara 
Toyama-City 183, Japan 


Dear Wayne, 

I read with interest the article on facsimile and 
the radio amateur by Ralph Steinburg K6GKX in 
June, 1969. (I also had an article starting on page 
130.) 

You should know that facsimile and slow scan 
TV are exactly the same thing electrically if you 
add a horizontal sync pulse to the facsimile sig¬ 
nal. 

I have been running slow scan TV for the past 
'L'h years (one and a half years under the special 
slow scan TV license), using facsimile equipment. 
As far as I know, this is completely legal since I 
am conforming in every way to the various tele¬ 
vision kinds of signals that are being sent Those 
who are receiving the slow scan TV signal using 
facsimile equipment can use the horizontal sync 
pulse if they wish. Those receiving the slow scan 
TV signals on a CRT presentation, generally require 
the sync pulse. Those that are receiving them on 
facsimile machines, do not need it. 

Mr. Steinburg’s statement, “with slow scan tele¬ 
vision legal on the low bands, facsimile may be the 
next mode of communications to follow 7 in the 
near future. All it needs at the present time is 
enough interest by the radio amateurs to show the 
Federal Communications Commission, by petition, 
that facsimile will contribute to the state-of-the- 
art,” really impedes matters by continuing the fic¬ 
tion that there is a difference between facsimile 
and slow scan TV. 

J. R. Popkin-Clurman, W2BK 
1623 Straight Path 
Wyandanch, New York 11798 
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Dear Wayne, 

Up until the past few months, very little effort 
had been made to attract youngsters into our ranks 
and it is indeed regretful that we have been so tar¬ 
dy in promoting amateur radio to this particular age 
group. Editorials in some of the amateur magazines 
have at last recognized the severe lack of youth- 
intake in amateur radio and soberly suggest that we 
make strong efforts to try and introduce these 
young people to ham radio. 

Some may ask, “Why is youth so important to 
amateur radio?” 

There are a multitude of good reasons why ama¬ 
teur radio needs new blood and certainly each rea¬ 
son has its own merits. To mention but two, we 
might start with what amateur radio as a hobby can 
provide for a youngster just getting started in ham 
radio. It offers a youngster the chance to convert 
his spare time from roaming the streets, lying idle 
on the couch, etc., to something constructive, edu¬ 
cating, challenging and rewarding. For some, ama¬ 
teur radio can lead to a very successful career in 
electronics later in life. Amateur radio in the years 
to come, will need new amateurs to improve the 
state of the art and in general to man the helm. To¬ 
days youthful prospective amateurs will be the peo¬ 
ple to assume this task. This is why it is of cardinal 
importance that all amateurs do their utmost to 
familiarize the youth of today with ham radio. 

Today’s youth are basically a good group of 
people and they have a tremendous amount of po¬ 
tential and energy which if could be directed to the 
area of amateur radio, would lead to an eventual 
license and a genuine feeling of accomplishment 
and satisfaction. 

Boy Scout Explorer posts, high school radio 
clubs, camps and other outlets have time after time 
graduated the prospective young amateur from 
training in code and theory, to an amateur license. 
However, these organizations lack the ability to 
make the initial contact with a youngster and this is 
where the individual amateur must help out. 

One may ask at this point, “Well, what can I 
do?” 

Get in touch with the youngster down the street 
and invite him or her over to the shack. Fire up the 
rig and explain how it works. Show them your col¬ 
lection of qsl’s-let them have a try at the mike- 
show them what an amateur license looks like-be 
patient and encourage them, and most of all, let 
them know that you sincerely want to help them. 
You might then direct them to a local radio club or 
some other group that teaches code and theory 
classes for future hams. If there isn’t any such 
group in the area, then you, yourself, could certain¬ 
ly help these young people. Five wpm and elemen¬ 
tary theory and regulatory material certainly isn’t 
difficult to teach to eager students, is it? They will 
always admire you for your guidance and assistance, 
believe me. 

While amateur equipment becomes more and 
more sophisticated, and with DXpeditions and con¬ 
tests taking up a substantial amount of our hamming 
time amongst other facets of amateur radio, let us 
not neglect the youth around us for they certainly 
hold a share in ham radio’s future. 

The initiative is up to you. Ham radio is a very 
fascinating and rewarding hobby and has so very 
much to offer. Why hot get in touch with the 
youngster down the road and lend the helping hand 
they need and at the same time, strike a blow for 
amateur radio. 

Ralph J. Irace, Jr., WA1GEK 


Dear Wayne, 

Thanks for the articles by K1YSD. Many moons 
have passed since I laughed so hard. As a result 
of your fine articles on the Advanced Class License 
I passed my test. 

Tom Shirley, K4HVV 
410 Patton Road 
Hinesville, GA 31313 

Dear Editor, 

Would any members of the American Cryp¬ 
togram Association who are readers of “73” drop 
a line to the writer? The intent is to form a net 
to discuss crypto systems and solutions. 

Thank you. 

Herbert S. Dunkerley, WA3JIX 
RFD 2 

Jeannette, PA 15644 


TtEGUL. PWR SPLY FOR COMMAND. LM. ETC. 

PP-106/U: Metered. K nob-adjustable 90 270 v up 
to 80 ma dc. also select an AC of 6.3 v 5A, or 12.6 
v 2Vi A or 28 v 254 A. With mating output plug & 

all tech data. Shpg wt 50#. 19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM-(*) Freq. Meter: .125 20 mhz, .01%. CW or 
AM, with serial matched calib. book, tech, data, 

mating plug. Checked & grtd.57.50 

TS-323 Freq. Meter: Similar to above but 20-480 

mhz, .001%, With data.169.50 

TS-175 Freq. Meter: 85-1000 mhz.75.00 

A.R.C. R11 A: Modern Q-5'er 190 550 khz...12.95 
A.R.C. R22: 540 1600 khz w/tuning graph...17.95 
A.R.C. R13B: 108 132 mhz w/tuning graph..27.50 

HI SENSITIVITY UHF RECEIVER 

375-1000 mhz. Stoddart RFI Meter NM-50A 
with pwr. sply, cords, dipole holder, 3 pair di¬ 
poles. Input 50 ohms. IF 60 mhz. Band¬ 
width I mhz at 370 and 1.8 at I ghz RF. Image 
& spurious-response reject, better than 40 db. 
Sensit. as a 2-terminal tuned voltmeter is 10 uv; 
will be less with l-pair dipole, but you can make 
an array to bring it up. If the voltage-attenua¬ 
tion calib. charts didn't get lost it would be 
worth $1,250 in surplus, $2,852 from the 

factory . so we will sell it as a simple re- 

ceiver in grtd-excel. condition for only ... $275 

ULTRA WIDE BAND RECEIVER: 

AN/ALR-5: Late postwar AM/FM Countermeasures 

rcvr. Has S-Meter: variable IF Atten. & passband (0.2 or 
2 mhz from 30 mhz center); AF. Video & Pan. outputs. 
New, modified for 120 v 60 hz, includes new (Method II 
pack) 4-band plug-in converter .038-1 ghz. 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched. Sensit. at -6 db setting: 6'A uv thru 132 mhz, 13 
thru 780 mhz & 45 '/j at 1 ghz. BRAND NEW, with book 
& mating pwr-input plug, only.275.00 

' VERSATI LE PLATE & FI LAM. TRANSFORMER 
Depot Spares for SP-600-JX: Pri. 95/105/117/130/ 
190/210/234/260 v 50/60 hz. Sec. 1: 305-0-305 

v, 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec. 4: l'A v, 3/4 A. Sec. 5: l'A v, 1 'A A. Legend 
for pins is plainly marked. Herm. sealed. 2.95 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 

Freed 12691: DAS Loran Spares, supplied 5" CR, 
plates & htrs. Pri. 105-130v 50/60 hz. Sec's, insul. 
5 kv: 1490 & 1 1 00 v, 5 ma; 390-0-390 v 100 ma; 
electrostatically-shielded 6.3 v, 0.8 A; two 2 'A v, 2 
A. Sec's, insul 1 'A kv: two 6.3 v, 6 A; 5 v, 3 A; 2 'A 
v, 5 A. Case 5'4x5x7%. With diagram. Shipped 
only by collect REA Express. 2.95 

FAIRCHILD SOLID-STATE SCOPES all w/dual 
trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug-ins, w/books, overhauled & grtd. As low 
as.825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220-GC, Beverly Hills, Calif. 90213 
Phones: Area 213 Off ice—272-5707 
, . Messages 275 5342 
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Dear Wayne, 

I have finally rounded up a bunch of informa¬ 
tion on the recent beginners course in ham radio 
and a photograph of some of the instructors and 
graduates. Only 17 of the 28 who received a no¬ 
vice ticket are on the picture, but that was the best 
that I could do. 

As for the course, here are the bare facts: En¬ 
rolled- 109, Attended 6 or more lessons-48, At¬ 
tended less than 6 lessons-61, Quit after attending 
6 or more lessons-15, Earned Novice ticket-28, 
Attended whole course but not passing exam-5, 
Oldest earning ticket-69 years, Youngest earning 
ticket- 13 years. 

The course ran for 16 weeks. There was one 
hour of lecture on theory and one hour of code 


instruction each week. The first eight or nine 
lectures were on basic radio theory and regulations, 
and the last seven or eight were on specific topics: 
antennas, transmitters, power supply s, etc. Most 
of the basic theory was taught by Charlie DePoe, 
WA5VQR, a professor at the local college, who 
also kept the vita 1 statistics throughout the course. 
The specific topics were taught by various mem¬ 
bers of The Twin City Hams radio club, some of 
whom are in the enclosed photo. 

.1 taught the code portion of the course. It was 
designed for the beginner and started at zero wpm. 
At the end of the course, the average speed of those 
finishing was about l x h wpm, with a couple of the 
fast learners copying around 15. The code prac¬ 
tice was recorded on magnetic tape prior to each 
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FAIRCHILD/DUMONT TC- 

Best Grade Solid State TV Cameras—700 line Resolution—10 ft. Candle Sensitivity. Excellent, 
like new condition. Complete with Vidicon & schematic. Both Video & rf output. Regular 
$1200.00 Net-our SPECIAL $449.95 less lens. 

Ask for our new free listings 969M1 & 969J2-full of incredible bargains. Flyer 969S1 out 

~ r ,0,h THE DENSON ELECTRONICS CORR 

Post Office Box 85 (203) 875-5198 Rockville, Connecticut 06066 


Recent FCC News 

RM-886. The ARRL has requested that the 
CW-only band on two meters be moved from 
the high end of the band to the low end, 
144.0 — 144.1 mhz. It has been the custom 
to use only CW in this lower 100 khz of the 
band, however, it may be worthwhile to 
make this into law if there are too many 
operators that refuse to honor the conven¬ 
tion. It seems a shame that we have to make 
federal laws just to force a few inconsiderate 
operators to conform to custom. 

RM-950. The ARRL has requested the open¬ 
ing of 28.0 — 28.5 mhz for FI emission. 
This is RTTY which is now restricted to the 
CW portions of 80-40-20-15 meters. It 
should have been allocated that way in the 
first place. It is nice to see the ARRL behind 
this request. . . they were the principle 
opposers to the original requests for FI on 
the low bands and managed to delay the 
FCC ruling on this for several years. 

RM-981. A petition has been filed with the 
FCC to open all bands from two through 80 
meters to maritime mobile while in Region 2 
and to open 3.5 — 3.8 and 7.0 — 7.1 mhz for 
maritime outside of Region 2. At present 
maritime ops are permitted to use 40 thru 2 
meters in Region 2 and 20-15-10 meters 
outside Region 2. Seems reasonable enough. 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 



FREE Catalog 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 
BETTER Than Ever! 


'MAIL THIS COUPON NOW" 


NAME: 


ADDRESS: 


| CITY: . STATE: 


ZIP: 


For your FREE copy, fill out coupon and mbll. Dept. 73 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA7 OHIO • 45802 


BRIGAR 

ELECTRONICS 

10 ALICE ST. BIIMGHAMPTON, N.Y. 
13904, AC 607 723 -3111 

* COPPER CLAD PC BOARDS, 6” X 36” 

CC both sides $2.16, 6” X 9 3/4” CC 
both sides 604, 7” X 11 3/4” C one 
side 84 4. 5” X Th" CC both sides 404, 

* STUD MT SILICON RECTIFIERS 12 
amp, 50 PRV. pkg of 5 $1.00 

* ELECTROLYTICCAPACITOR 1250mfd 

180 vdc. 2" X 414" 50ef ea. 

* JUST BOUGHT OUT ORIGINAL CASE 

FOR CB RADIO. Includes mtg bracket 
for mobile use & slide-in chassis. Holes 
pre-punched for power transistor & pow¬ 
er cord. May be used for mobile power 
supplies, P.A. system or speaker box or 
many other uses. Size - 3%” H X 7” W 
X 8V2" D. Weight 3 lbs. Original cost 
$9.95. Our price $1.95 

MIN ORDER $5.00 
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GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 
314-726-6116 

Meters—Wide-Vue Illuminated (new) 4"x3" types 
available: VU Meter. 1 ma meter, 50-0-50 Micro¬ 
amp meter. 

Shipping wt. 1 lb._.$ 6.95 ea. 

NIXIE TUBES Type NL-8037/5031 one inch 
diameter tube 0.6 inch numeral numbers 0 
thru 9. 

Shipping wt. ’41b. $ 6.50 ea. 

5CP1 OSCILLOSCOPE TUBE 

Shipping wt. 1 lb.S 5.00 

ELECTRICAL KEY SWITCH DPDT for burglar 
alarms or equipment protection complete with 
key. 

Shipping wt. 1 lb.S 1-25 

HP-212 Pulse Generator excellent cond. 

Shipping wt. 50 lbs. $195.00 

AUTOMATIC ICE CUBE MAKER Fits most re¬ 
frigerators and freezers new with diagram and 
instructions for installation. 

Shipping wt. 12 lbs. $ 9.50 

12 VOLT CENTER TAPPED TRANSFORMER Pri. 
115 volts 60 cycles-Sec. 12 volt center tapped @ 

70 amps. 

Shipping wt. 35 lbs. $ 9.95 

12 VOLT D. C. TO 115 VOLT A. C. TRANSIS¬ 
TORIZED INVERTER KIT-200 watt output com¬ 
plete with all parts, case and diagram. 

Shipping wt. 25 lbs. $ 18.95 

6 VOLT D. C. RELAY 5 amp contacts DPDT; 

Shipping wt. %\b . $ 1.50 

Minimum order S5.00. Sorry, no catalog at this 
time Write for specific items. Watch for our 
ads in 73. Stop in and see us when you're in St. 
Louis. 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPEREX-ETC. 

811 A—4.75, 4-125A—27.50, 4-65A-12.00, 

5R4GY-1.75, 807-1.75, WE350(807)-1.25, 

4-400A—38.50, 813-20.95, 4X150A-19.95, 

4-250A—36.50, 4PR60B-55.00, 4CX250B-21.00, 
8236-12.95, 2E26-2.75, 1625(807-12v fil)—1.10, 
417A-2.25, 404A-2.25, 6146-2.75, 6360- 

3.00, 2X2—.50, OD3-OC3—.75, 5879-1.75, 

5881-3.25, WE-CV677 1000WATT TETRODE- 
5.9.5, EIMAC-MACHLETT VT-158 1200-3000 
WATT BOTTLE-READ MARCH 1969 ISSUE 73 
HOW GREAT THIS IS-9.95! 12V 20AMP DIODE 
POWER SUPPLY (LESS X FOR ME R)—4.95, RCA- 
6-12 VDC CONVERTER DEL. 20AMP-12.95 
IDEAL FOR VOLKSWAGEN. SEND FOR OUR 
LIST OF OVER 3000 TYPES OF AMERICAN, 
BRITISH AND EUROPEAN IMPORTED TUBES. 
LARGEST STOCK OF XMITTING TUBES IN 
THE WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST IN 
THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 


session to keep sending errors and resulting con¬ 
fusion to a minimum. 

Everyone in the club agrees that the course was 
an unqualified success and that we all learned a 
great deal from it. It is still hard to believe that 
so many people are interested in amateur radio and 
are just looking for a chance to get into it Any 
club can do itself a lot of good by encouraging 
people with a genuine interest. 

Now, can anyone tell me how to keep 28 brand 
new Novices on the air? 

Bill G ulled ge, K5UAR 
700A Plum Street 
Monroe, LA 71201 


Dear Wayne, 

Since working as Chief Engineer of KALX (FM), 
my perspective on the Amateur license technical 
examination has changed. Many people will agree 
that it is a simple and uncomplicated task to pass 
the technical section. But in comparison with the 
First Phone exam, it is hardly a test at all. 

You might note that the Amateur license is just 
that: for amateurs. But what has this done to the 
quality of the average ham? One can simply listen 
to the low bands any evening to provide the answer. 

The degradation in quality has been brought 
about through the lack of respect in the ham li¬ 
cense. Years ago it took real perseverance and 
intelligence to be a ham operator. There were no 
readily available stations, as today. Kits, if any, 
were almost the same as building from scratch. 
And when the ham was finished with a piece of 
gear, a receiver perhaps, he had a sense of pride, 
a sense of accomplishment. Today, the closest 
thing to that most hams experience is the sense of 
relief one feels when the last payment is made on 
a complete transceiver. Too, there was a feeling 
of fraternity. There was belonging, brought about 
because there was a great hurdle that everyonr had 
to pass to become a ham: the building of a trans¬ 
mitter and receiver, and the exam. 

Today the exam is not difficult. And today 
the only comradeship most hams feel is in their 
mutual animosity towards CB’ers. Little wonder 
that the hands should be in such poor shape. When 
one loses respect in something, one is not apt to 
take good care of it. 

One good way to make an Amateur license 
more valued is to require a stiff technical exam, 
one that would require actual studying, not mem¬ 
orization sessions with the License Manual. But 
the more difficult technical skills it engenders 
would prove greatly beneficial to the ham, and the 
country. It might even save the Amateur Radio 
Service. 

I’d like to hear your comments on my letter. 

Stephen L. Diamond, Radio KALX 
500 Eshleman Hall 
Berkeley, California 94720 


73 BINDERS 

Are your magazines falling down ail the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 
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ir Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

★ Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

ir We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

★ For $1 extra we can maintain a reply box for you. 

jc We cannot check into each advertiser, so Caveat 
Emptor . . . 


SPECIAL CLOSE-OUT SALE. Rectifiers, Transis¬ 
tors, and many other Electronic Parts. Lowest pri¬ 
ces. Send 1 bi for Catalog. Electronic Components 
Company, P.O.Box 2902 S., Baton Rouge, La. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1—or 10 holders $3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

WANTED ANTIQUE RADIO and wireless equip¬ 
ment. Also radio magazines of teens and twenties. 
Also buying supply catalogs, Duck, Manhattan! 
etc. Farrell, 2252 Dixie Pontiac, Mich. 48055. 

THE ANNUAL HAMFEST for the Washington DC 
metropolitan area, sponsored by the Foundation 
For Amateur Radio, will be held at the Gaithers¬ 
burg Fairgrounds in nearby Gaithersburg, Maryland 
on Sunday September 21st, from 1000 until 1700. 

RTTY GEAR FOR SALE. List issued monthiy, 88 
or 44 mhy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland. California 94610. 


"TOWER HEADQUARTERS!" 11 Brands! Heights 
aluminum 35% off! Strato Crank-ups-low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-20<S postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 

TECH MANUALS, and service data for Surplus 
Electronics. Thousands of publications on hand, 
covering communication and test equipment. Sor¬ 
ry—no catalogs, but will rush price and availa¬ 
bility quotes for specific literature that you may 
need. Propagation Products Co., Box 242, Monroe 
Street Post Office, Jacksonville 1, Florida. 


DUAL GATE MOSFET 

PRE-AMPS 


ANGUAR 






% 


to 175 MHi. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned input and tuned output. Each Dual 
Gate MOSFET is actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and U)_ times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate. MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed. 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect input transistor. 

• Operates on 4 to 14 volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


SURPLUS WANTED 

Equipment with Prefixes: 

ARA, ARC, ARM, ARN, APA, ASN, ASA. 
APN, APR, ARR, ASQ, GRR, GRC, GRM, 
GPM, VRC, UPX, URA, URR, URM, USM, 
UPM, SG, MD, PRM, PSM, PRC, TMQ, TRM, 
TED, SPA, SRT, CV. 

Commercial Equipment by: 

ARC, BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H P, NARDA, GR, SPER- 

R WpfeASH DOLLAR PAID or TRADE 

WE STOCK NEW HAM GEAR 

WRITE-WIRE-PHONE 

BILL SLEP,W4FHY 
SLEP ELECTRONICS CO. 

2412 Highway 301 N., Ellenton. Fla. 33.532 
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SURPLUS PARTS 

Latching Relay - Potter & Brumfield KB. 3PDT. 
115 v. 60 start, 6 v 60 stop. The 2 relays can be 
separated, making a DPDT relay with 115 v. 
coil, & a SPDT with 6 v. coil. 5 amp contacts. 
$1.25 each, 6 for $6.00. 

POWER TRANSFORMER. 275 v. no ct, 150 
ma., 12 v. @ 2 amps. 115 v. 60 pri. 2 3/4" x 4" 
x 3Vi" h. Shpg. wt. 7 lbs. $1.75 each, 4 for 
$6.00. 

POWER TRANS., 350-0-350 v. @ 130 ma„ 6.3 
v. @ 3.6 A., 5 v. @ 3 A. 115/230 v. pri. Open 
frame with leads, Shpg. wt. 7 lbs. $2.00. 

.5 mf 400 v. oil-filled capacitors, rectangular 
case, mil. spec. $1.00 per dozen. 

Loading capacitor, 5-sections, 400 pf. per sec¬ 
tion, 3/8" shaft. Will load full power into 50 
ohms. $2.00 each. Adapter to !4" shaft. 25^. 
Shpg. wt. 4 lbs. 

1-inch PM speakers. 5.4 ohms. Also make 
good mike. American made. 75 i each. 
Transistors: 2N1187, 2N1311, 2N586. 15</ 

each, 25 for $2.50. 

Command XMTR SPECIAL: BC-457, 4-5.3 
Me., good for vfo or for parts. Fair cond. Less 
tubes. Shpg. wt. 13 lbs. $3.00 each, 6 for 
$15.00. 

GUARANTEED USED HAM GEAR 

National NC-303 with calibrator. Mint. $200.00 
Mosley CM-1 receiver $ 80.00 

Surplus BC-348 with AC power. $ 70.00 

Galaxy V with AC supply. $300.00 

Heath DX-100 Xmtr. $75.00 

Globe Hybander VHF-62 Xmtr. $ 49.00 

Hammarlund HQ-140X receiver. $100.00 

Hammarlund HQ-145X receiver w/spkr $160.00 

JEFF-TRONICS 

4252 Pearl Rd. ClvInd.O. 44109 749-4237 


1700 transistor types at 39^ each. 

40 watt germanium power transistor, same as Delco 
501, 2N278 (etc.), Cat: 349, 59«i each. 

Color TV cartridge focus rectifier 6.5 kv. Used in 
every color TV. Cat: CFR-20, 79rf each. 

Motorola 2500 ma. at 1000 piv, high voltage/cur¬ 
rent epoxy silicon rectifier, axial leads. Cat: 
HEP-170, 49<f each. 

2 Printed circuit I.F. transformers, 4 lug, 455 kc in¬ 
put and output, Cat: 1909P4, 99t! each. 

RCA UHF transistor type TV tuners, KRK-120 
(long-shaft). Cat: UHF-20, KRK-120 (short- 
shaft). Cat: UHF-21, each $4.98. 

RCA VHF transistor type TV tuners, KRK-146, 
Cat: VHF-74, $9.99 each. 

Transistorized UHF tuners used in 1965 to 1967 
TV sets made by Admiral, RCA, Motorola, etc. 
Removable gearing may vary from one make to 
another. Need only 12 volts DC to function. 
No filament voltage needed. Easy replacement 
units. Cat: UHF-567, $4.95. 

UHF Tuner original Units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 thru 
82, as part no 94D173-7. Complete with tube. 
Drive gearing is removable. Can be used in most 
sets. Cat: jHF-3, $4.95. 

Color yokes. 70 degrees for all around color CRT's. 
Cat: XRC 70, $12.95. 90 degrees for all rec 
tangular 19 to 25" color CRT's, Cat: XRC-90, 
$12.95. 

Kit of 30 tested germanium diodes. Cat: 100.99^. 

Silicon rectifier, octal based replacement for 5AS4- 
5AW4-5U4-5Y3-5T4-5V4-5Z4. With diagram. 
Cat: Rect-1,99^ each. 

7", 90 degrees Tv bench test picture tube with ad¬ 
apter. No ion trap needed. Cat: 78P7, 
$7 99 

Tube cartons 6AU6 etc., size. $2.15 per 100. 
6SN7 etc., size $2.bb per 100. bU4GB size 
$2.95 per 100, 5U4G size 4^ each. 

Send for complete free catalog. Include 4% of dol¬ 
lar value of order for postage. $5 MINIMUM 

ORDER. Canadian check, S% dollar differential. 

ARCTURUS ELECTRONICS CORP 

502>22nd St., Union City, N.J. 070«7 Dopt.M73 
Phono: 201-UN 4-5560 


OHIO VALLEY 6 meter phone net 50.350 every 
Sunday. 2000 EOT, WA8WIW, NCS Sciotoville, 
Ohio. Traffic and Rag Chewers Welcome. 

FIND OUT about the New Greene Baiun. Read 
all the details on page 59 of this issue. Greene 
Baiun, Warfield, R.l. o2880 

WANTED: TECHNICAL material. Corp model 
XFK freq. shift exciter for Tmc model GPT 750— 
also TMC single sideband exciter, model SBE for 
GPT 750 & manuals—plus 18 to 30 foot para¬ 
bolic dish. What will you take for it in place of 
money—will swap brand new towers or test equip¬ 
ment. Write, wire or call: Eugene Leger, Hollis 
St., East Pepperell, Mass. 01437. 

SELL: COLLINS KWS-1, Ser. 896, $640; 75A4, 
Ser. 5763, $420—or both for $1025. I will ship. 
Lew Hindert, Rt. 4, Box 290, New Braunfels, 
Texas 78130. 

WANTED: CR tube for Tektronix 561 or 561A 
oscilloscope. Sell: Collins CC-2 Carrying Case, 
$50.00; TMC Commercial TTG-1 two-tone oscilla¬ 
tor, $95.00; Kepco SC-18-4M transistorized power 
supply, 0-18 VDC, 0-4 amps, 0.1% regulation, 
metered, $110.00; Bird 6254 R-F watt meter, 0-2 
watts, 30-500 me, 50 ohms, $50.00; Bird 67 R-F 
watt meter, 0-25/100/500 watts, 30-500 me, 50 
ohms, $125.00. FOB, H. T. Cervantes, 34 Johnson 
Rd., Binghamton, N. Y. 13905 (607-724-5785). 

CHRISTIAN Ham Fellowship now organized for 
Christian fellowship and gospel tract efforts among 
Christian licensed amateurs. Christian Ham Call- 
book, $1.00 donation. For details and sample 
copy of ham gospel tract, write to Christian Ham 
Fellowship, P. 0. Box 218, Holland, Michigan 
49423. 

WANTED TEST EQUIPMENT: Bird watt meter, 
measurements of G. R. sig. gen. up to 450 me; 
Tektronix scope. State price. W2EDN, 93 Gil¬ 
more Ave., Binghamton, N. Y. 13901. 

WRL'S USED gear has trial-terms-guarantee! KWM1 
-$249.95; HW32-$89.95; Swan 250-$249.95; TR3- 
$369.95; NCX3-$169.95;.SB34-$299.95; Galaxy V- 
$229.95; Galaxy Vmk2-$279.95; Ranger-$99.95; 
HT32A-$259.95; 100V-$259.95; Galaxy 2000 lin- 
ear-$329.95. Many more. Free "blue-book" list. 
WRL, Box 919, Council Bluffs, Iowa 51501. 

WANTED: Turret Turner with coils or old chassis 
with Turner for Hammarlund SP400X receiver. 
Later model with 13 plate stator & 14 plate rotor. 
Ralph M. Williams, Box 372, Dixfield, ME 04224. 

SELL HALLICRAFTERS HT-32 Transmitter, ex¬ 
cellent condition inside & out, $210. Will deliver 
within 50 miles. Want Collins 32S1 or 32S3. 
Robert Kujawski, WA2VDX, 30 Rose St., Florida, 
N. Y. 914-651-7212. 

GREENE . . center dipole insulator with . . or 
. . without balun .. see September 73 issue. 

HAMS WHO LIKE audio, too, try new quarterly: 
Amplifiers by Williamson and Bailey, speaker by 
Baxandall. Details, Audion 307 Dickinson Ave., 
Swarthmore, PA 19081. 
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UNIVERSAL LOGIC 
CIRCUIT CARDS 


Instant logic!!! for 10 pin TO—5 or 14 

lead dual in-line INTEGRATED CIRCUITS 
These boards are the most useful items we have 
ever offered for breadboarding with low cost in¬ 
tegrated circuits. The cards are made from 1/16" 
G—10 Glass Epoxy, with pads for 14 lead dual 
in line mounting pads on one side and 10 lead 
TO—5 pads on the other. 8 lead TO—5 cans 
will mount in the 10 lead TO—5 pads also. Dis¬ 
crete Transistors and components can be moun¬ 
ted in the locations between the I.C.'s, power 
supply leads are already routed around the board. 
Our competitors charge $9.50 each for circuit 
card and mating connector. 

We give you a surplus, unused p.c. board with 
components on it (that you can keep for your 
junk box), a connector and its mate, and our 
great circuit card. You drill out the desired hole 
pattern, unsolder the connector from the sur¬ 
plus card and install it on the new card, wire 
in the I.C.'s and compute. A few minutes of 
your time, and you save over 80% of the cost 
of comparable p.c. cards. Get enough for your 
breadboarding needs now because these are 
going to go fast. 

2 Cards & matg-conn'tors 2 ICCC $ 2.50 ppd. 

10 Cards & matg.conn'tors 10 ICCC $10.00 ppd. 
100 Cards & matg.conn'tois 100 ICCC $88.00 ppd. 
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MAGNETIC MEMORY DRUM 


This memory drum originally cost the govern¬ 
ment over $6,400.00, and is a truly fantastic 
piece of equipment. It was made by Hughes 
Aircraft Co. as part of an aircraft computer. 
The unit is completely sealed and therefore 
the drum surface is in excellent condition. 
It has 146 heads mounted in 11 columns, 12 are 
phase adjustable timing heads, the drive motor 
requires 115 VAC 400 cycle (Hz) 150 VA, and 
has a speed of 800 RPM. SH. WT. 50 #. 
MMD-59. $100.00 


Send 25e! for our new, bigger, better than ever 
bargain catalogue—FREE WITH AN 



ORDER. 

Enterprises 


PO. BOX 44, HATHORNE MASS. 

01937 


CINCY STAG HAMFEST: The 32nd Annual Stag 
Harnfest will be held September 28,1909 at Striek¬ 
er's Grove, Compton Road, Mt. Healthy, Cincin¬ 
nati, Ohio. Door prizes each hour, raffle, lots of 
food, flea market, model aircraft flying, and con¬ 
tests. Identify Mr. Harnfest and win prize. $5.00 
cost covers everything. For further info., contact 
John Bruning, W8DSR, 6307 Fairhurst Ave., Cin¬ 
cinnati, Ohio 45213. 

INTEGRATED CIRCUITS: new Fairchild Micro¬ 
logic; epoxy TO-5 package. 900 buffer, 914 gates, 
60«i each; 923 J-K flip flop, 9CW each. Guaranteed. 
Add 15 i postage. HAL Devices, Box 365W, Ur- 
bana, Illinois 61801. 


Increase Your Grid Dipper Range 

There is general agreement that a grid dip 
meter is an invaluable piece of amateur test 
equipment. Why then confine its use to the 
usual frequency range of 2 or 3 mhz to per¬ 
haps 250 mhz when it is some easy to make 
additional coils to cover the lower ranges? 

Browsing through the catalogs will quick¬ 
ly convince you that hardly anyone sees fit 
to supply low frequency coils and when they 
do it is at additional cost. Why not make 
your own? All that is necessary is a base 
which will fit the coil socket of your dipper, 
a coil form or two, and a little patience. My 
current dipper is a Heath GD-1 (which I find 
superior to several others I have had around 
the shack) which requires a two-pin coil 
base. In my case I had only to bend two 
lengths of copper tubing to the proper spac¬ 
ing for the coil terminals at one end and the 
socket spacing at the other. After the pro¬ 
per frequency range was established, the en¬ 
tire coil and about a half inch of the leads 
were potted in casting plastic, making a very 
sturdy assembly. 

The low cost coils I used (5 cents each at 
a local harnfest) came equipped with a fer¬ 
rite slug. I left the slug in for the lowest 
range — 250 khz to 1 mhz and took it out of 
the higher range - 1 mhz to 2 mhz. No ex¬ 
act data can be given due to the variation in 
dipper circuitry. This will be a case of pure 
“cut and try.” The range of the new coils 
must be plotted on a graph against the origi¬ 
nal dial markings. 

A general coverage receiver will allow cali¬ 
bration down to 550 khz and by feeding the 
signal into its if strip, an additional point at 
approximately 450 khz is obtained. Below 
that frequency things get a little tougher. If 
you happen to have a low frequency receiv¬ 
er, fine, if not, use harmonics in the BC 
band. 

William P. Turner, WA0ABI 
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Wayne Green 


Gravity Waves 

My thanks to old friend Neil W20LU for 
sending in a dipping from the New York 
Times announcing that Professor Weber of 
the University of Maryland has detected 
gravitation waves. The existence of gravita¬ 
tional radiation is predicted by Einstein’s 
General Theory of Relativity and Professor 
Weber believes that he has experimentally 
verified Einstein’s prediction. 

A century ago Maxwell predicted from 
mathematical calculations that there were 
other types of electro-magnetic radiation 
than light rays. In 1888 Hertz confirmed 
Maxwell’s predictions and opened the radio 
spectrum. 

As I mentioned a few months ago, here is 
a field that is wide open for the amateur. 
There are no professionals in the field yet. 
What, all of us want to know, is the velocity 
of propagation of a gravity wave? Speed of 
light? Instantaneous? If it is faster then it 
would make a wonderful communication 
medium for interstellar contacts . . . and 
might explain how those pesky UFO’s are 
able to get here from planetary systems so 
far away that reputable scientists say that 
they cannot exist just because there is no 
possible way for them to come that distance. 

If you have any info to pass along on 
gravity generators or detectors, let’s pass it 
along through 73. 

Vietnam Solution? 

The educated opinion seems to be that 
President Nixon has been hoping that he 
could use the same route for settling the war 
that Eisenhower used for closing out the 
Korean conflict. That meant working 
through Moscow, who, because of the Chi¬ 
nese difficulties, were supposed to be 
anxious to accomodate the U.S. 

This approach doesn’t seem to have 
worked out in practice at all, a situation 


which leaves us still boiling in our own kettle 
of soup. Unilateral disengagement means, 
essentially, the slaughter of most of South 
Vietnam, the historic consequence of losing 
a war in Asia. This, in turn, can hardly help 
the non-communist forces in Laos, Thailand, 
Cambodia, Malaysia, Burma and India. Any 
promises we have made in the past of help 
will hardly be honored after the disaster in 
Vietnam, and they know this. 

Obviously, getting out of Vietnam unilat¬ 
erally is a very bad solution to our problems. 
Should we then turn around and escalate 
again? We have seen that the communists are 
able to match every escalation. They have no 
intention whatever of losing the war. They 
have been at it for many years there and are 
not about to drop it now. 

This is a subject that can better be argued 
in a book-length form than a brief editorial 
comment such as this, however I would like 
to make an abbreviated suggestion for a new 
course of action that might possibly prove 
more rewarding. I wrote about this a couple 
years ago upon my return from Asia, but not 
much came of it. The ideas still seem quite 
valid . . . perhaps even more valid than ever, 
since more options have been tried in the 
meanwhile without noticeable success. 

Basically, I propose that the Pentagon 
and the State Departments do not have a 
corner on the U.S. brain market. Experience 
has rather indicated negatively in this re¬ 
spect. Possibly then, we could do better than 
depend upon them for our total effort in 
Vietnam, directing the fighting and peace 
talks, which about sums up our activities 
there. 

Just suppose that we decided to fight a 
much more basic fight, using our biggest 
weapon? The bomb? No, not at all. The 
battle between communism and capitalism is 
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most fundamental. Why not use capitalism 
as a weapon? This is one weapon that has 
been almost irrestible so far and yet we have 
made little effort to use it. 

For a fraction of the $100 million a day 
we are spending in Vietnam we could ship 
production machinery from the U.S. to set 
up factories around Vietnam. I envision a 
change from the present agricultural system 
to a half agricultural, half industrial system, 
with factories spread out so that workers can 
continue to farm part time. I wonder if this 
isn’t a happier way of living than our 
all-of-nothing arrangement? 

Factories in undeveloped countries are 
rather basic affairs and far less expensive 
than those in our country. With a relatively 
small investment we could spread factories 
all over Vietnam, providing jobs part time in 
hundreds of villages. Would the people make 
the change? If the incentive is there, they 
will. The incentive that I have seen change 
one country after another into industrial 
countries has been the availability of inex¬ 
pensive cars and television sets. People will 
work incredibly hard for these pleasures. 

Suppose we set up a few dozen factories 
making prefab huts and basic furniture and 
gave these products to the Vietnamese, along 
with a small plot of land for a garden? Not 
only would we be able to clean up the 
miserable camps now housing thousands of 
refugees, but we would also have something 
very interesting to offer defectors from the 
North. Cars, TV, and other luxuries would 
have to be earned. 

The whole bill for a give-away program 
like that might come to $1000 per defector, 
but that is a small fraction of what we are 
paying right now to try and kill them as they 
come down to fight. It is costing us some 
500 times that much! 

Once we convert Vietnam to a capitalistic 
system, they will be forever broken away 
from the old patterns and can soon take 
their place among those Asian countries who 
have made the change ... Singapore ... 
Thailand ., . Japan. There are plenty of 
markets in Asia for products manufactured 
in Vietnam since few of the neighboring 
countries are developed. 

Does that sound better than the alterna¬ 


tives of fight harder or quit? 

Danger 

As those of you who know me personally 
know, I love to eat and as a result I am 
generally a bit on the heavy side. Every 
couple of years or so I go on a diet and take 
off the accumulated layer. This summer, 
egged on by the wonders of the Doctor’s 
Diet, a lovely invention wherein you eat 
meat and drink water. . .and not much else, I 
decided to make the plunge. The book said 
that I could also drink all of the diet soda I 
wanted along with the diet, so I loaded up 
on my favorite flavors of “tonic,” as they 
call it up here in New Hampshire, all sugar 
free. 

Fat free beef and fat free chicken left me 
with plenty of hunger pangs, but the diet 
soda filled 15 ) the empty spaces and I found 
that I was drinking more and more each day, 
getting up to some four bottles a day. No 
harm done, so why not? 

Along about the third day I began to find 
it difficult to focus my eyes and I started 
having periods of vertigo. This got progress¬ 
ively worse and by the seventh day I 
couldn’t even see to type, much less read 
manuscripts and proof-read articles. My eyes 
just couldn’t focus any more at all. I realized 
that meat certainly wouldn’t do this to me, 
and since the only other thing I was eating 
was diet soda, it obviously had to be that. I 
stopped. 

Within a couple of days the headaches 
stopped, the vertigo stopped and my eye¬ 
sight began to improve. After a week I could 
read medium-sized print again and type. 

The secret was right there on each bottle, 
if I had taken the time to read the fine print 
while my eyes were still working. That stuff 
is supposed to be only for people who have 
been requested by a doctor to restrict their 
intake of sugar . . . diabetics. In moderation 
I suppose it would not cause noticeable 
difficulty. Who would notice his eyes slowly 
deteriorating over a period of weeks or 
months and tie it in with diet soda? Even 
occasional headaches and vertigo might not 
be suspected. And who knows what other 
damage these beverages may be doing? They 
certainly must be able to have a profound 
effect on the human body to be able to do 
me in so quickly on such a small dose. 
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Extra Income 

When people explain to me that they are 
too short of money to buy a subscription to 
73 I look at them in wonder. Short of 
money! That is truly remarkable in this day 
when there are so many simple ways of 
making money in spare time. The money is 
there for those that are willing to go after it. 

There are so many things to sell and so 
many services to offer that there should be 
something for everybody. If you live in an 
area where you can make unlimited local 
phone calls at no extra charge, you have a 
goldmine. You can sell products or services 
over the phone. 

Take for instance selling magazine sub¬ 
scriptions. Most families buy at least one 
magazine subscription and some buy as 
many as a hundred a year. Why should all 
these people buy their subscriptions directly 
from the magazines when they could just as 
well buy them through you and save money 
for themselves? 

How do you get started in something like 
this? Well, first I would write letters to the 
circulation managers of the larger circulation 
magazines on some quickly made letterhead. 
If letterhead costs too much, make your 
own with a rubber stamp on blank paper. 
You can be in business for about $2 as the 
Amalgamated Subscription Agency. You can 
find the magazine office addresses on the 
magazine masthead at your local newsstand. 

Once you have some of those juicy 
subscription agent prices in hand you can 
start calling people right out of the phone 
book and quote them a price on buying a 
new subscription or extending their current 
subscription to Life, McCalls, Reader’s 
Digest, etc. Once you get them for a 
customer you naturally keep track of their 
subscriptions and give them a call when 
renewal time comes along. Ask them for a 
list of the magazines they read and write to 


the other publishers too. Before long you 
will be an agent for hundreds of publishers. 

You can find out about special interests 
locally too. Just as you can get a list of 
customers from a radio parts store which 
will help you sell radio magazines, also you 
can get names from a sporting goods store 
for selling sporting magazines, from a camera 
store to sell photography magazines, and 
from the sports car garage to sell car 
magazines. You can build up lists of dozens 
of special interests for magazine sales. 

Do I have any other money-making ideas? 
Sure, plenty. You’re interested in electron¬ 
ics, so how about selling some electronic 
equipment? Have you ever thought about 
selling closed circuit television installations 
in your area? Many businesses and even 
homes are excellent sales prospects for them. 
Or how about selling one of those radar 
alarm systems to the store owners locally? 

There are thousands of things to sell. You 
can sell direct from your home, over the 
phone, or even act as a manufacturer’s 
representative to sell items to local retail 
stores. The magazine Salesmen’s Opportun¬ 
ity lists more products looking for salesmen 
than you can imagine. The Macfadden .50 
book on How To Make A Fast Buck will give 
you hundreds of more ideas. Most of the 
companies that do public surveys are in need 
of help from the hinterlands and the pay is 
sometimes surprising. 

One of the biggest skin diving stores in 
the country sprang from a small bedroom in 
the wilds of Brooklyn. The enterprising high 
school student rubber stamped up some 
letterhead and became a dealer for several 
manufacturers. Low overhead meant bar¬ 
gains for the customers and before long his 
parents were being crowded out of the 
house. Stop in and say hello to Harvey for 
me the next time you visit Sheepshead Bay. 

One of the biggest ham radio distributors 
in the country started out not many years 
ago in a little corner of his father’s furniture 
store. Does that give you any ideas? 

Wealth? 

A few months back there was a very snide 
reference in one of the other ham magazines 
to a little booklet I wrote a couple years or 
so back on How To Make a $1,000,000. I’ve 
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mentioned this briefly in my editorials be¬ 
fore, I realize, explaining that my interest in 
the matter is more academic than real. 

This academic interest does lead me to 
read most of the books that come out on the 
subject of making money or keeping it, once 
you’ve made it. And that can be a problem 
too. In addition to the book by Lloyd 
Colvin W6KG on making a million in the 
home construction business, I might also 
recommend the pocket books on The Rich 
and The Super Rich, and Atlas Shrugged. 
The first of these was particularly interesting 
to me because it backed up my own deduct¬ 
ion that college education not only does not 
help you to make big money, it in fact is a 
severe hindrance. 

Fortunately for our school system very 
few people seem to be even slightly interest¬ 
ed in going for the big money. By big money 
I mean enough to permit you to retire and 
live comfortably from the invested capital, 
not millions of dollars. 

Fortunes are not being made any more, 
just inherited. However, thanks to inflation, 
it is not at all difficult to gather together one 
little bitty million. This is being done quite 
frequently by those either shrewd enough to 
figure out the system or those lucky enough 
to fall into it. I suppose I should add a third 
group that ignore the system and get there 
by stealing. 

Even considering Parkinson’s Second Law 
(expenses will always rise to meet income), 
$1 million dollars invested at a mere 5% 
should last you rather well. You won’t be a 
big yacht customer or buy a Rolls, but at 
$50,000 per year the wife shouldn’t have to 
buy cloth coats for winter. 

Naturally I recognize that the preponder¬ 
ance of 73’s readers are inescapably com¬ 
mitted to their present life and that any 
discussion of a career is, for them, quite 
academic. On the other hand, few of us are 
not occasionally put in the position of being 
able to influence a younger person, so 
perhaps a bit of thinking about careers and 
the future is not entirely out of line. 

It is all too easy to try to pass along the 
values that we have been taught. I accepted 
without hesitation the idea that everyone 
that could should go through college. It 
never even occurred to me to question this. I 


think I have the matter in better perspective 
now. 

A college education, complete with 
Master’s degree, is worth every dollar and 
day to the fellow who wants to work for a 
large company for the rest of his life. The 
pay is good and the life is American Stand¬ 
ard. Of course it means buying most of the 
big things on time payments for many, many 
years. The house will never be paid for, since 
advancement in business means moving into 
a bigger house every few years with attend¬ 
ant refinancing. Add car payments, boat 
payments, vacation payments, etc.. 

That little postcard from Cleveland Insti¬ 
tute that we bind into 73 every now and 
then got me to thinking. I detest those 
darned things, but as a publisher I have to 
recognize the economics of my business and 
run them now and then. At any rate, I sent 
in one to Cleveland and in a few days one of 
their nice four color brochures arrived. The 
cover letter asked me, “Where do you want 
to be in life in one year ... in two years . .. 
in three years from now? 

My own plans are formulated, but I 
wonder how many of the younger amateurs 
have done much thinking about their future? 

There are, obviously, many fortunes to be 
made in electronics. It is one of the fastest 
growing fields in the world today. This 
means opportunity. The big corporations 
will get bigger, naturally, but thousands of 
little companies will blossom out and make 
small fortunes for their entrepreneurs. The 
little booklet that I wrote on making a 
million dollars explains a very simple 
method of taking advantage of this growth, 
starting out with nothing and getting over 
the hump in a very few years. 

One does not become a successful busi¬ 
nessman by starting his own business any 
more than a concert pianist succeeds by 
going on stage with no experience whatever. 
Success requires a lot of hard work and luck. 
And the harder you work the luckier you 
get. 

Something else has changed with the 
generations too, I suspect. It may be my 
own special background, but in my youth it 
was not looked down on as a goal to work 
for wealth. Now, when talking with teen- 
continued on page 126 
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A Super - Gain 


Ed Dusina, W4NVK 
571 Orange Avenue West 
Melbourne, Florida 32901 


Antenna for 40 Meters 


This article gives briefly the results of a 
study to develop an antenna for the 40 
meter band which would allow the hams to 
compete somewhat better with the foreign 
broadcast stations which practically take 
over the band in the evening and nighttime. 
In this respect the study was a partial success 
in that an antenna was developed based on 
the theory of super gain arrays, which rejects 
QRM from low angles. After some experi¬ 
mental work, a super gain antenna 1 was 
designed for the 40 meter band which is 
extremely simple, uncritical and offers large 
gain and QRM rejection factors. 

The propagation studies and design work 
for this antenna were done at Dusina Enter¬ 
prises in Melbourne, Florida. 

Briefly, the antenna to be described has a 
forward gain of approximately 9 DB based 
upon engineering design data developed in 
the literature 2 and in addition to the for¬ 
ward gain has an average of 15 DB rejection 
against low angle QRM. Therefore, two hams 
both using this type of antenna array can 
gain an advantage of about 14 DB 3 improve¬ 
ment in signal strength and about 15 DB less 
QRM when communicating via high angle 
paths over short skip distances for an overall 
S/N improvement of about 29 DB. Short 
skip distances on the 40 meter band mean 
up to about 200 miles radial distance from 
the transmitter in the daytime and up to 
about 1,000 miles in the nighttime. These 
distances are selected from actual perform¬ 
ance measurements on the array to be 
described. 

The antenna is of the super gain class and 
consists of a single dipole antenna placed 
very close to and above a reflecting screen 
such as to limit the radiation to 90 degrees 
plus or minus 35 degrees approximately. The 
antenna is made in a very simple manner as 
follows. A 300 ohm TV type twin lead 
folded dipole is cut to the length 63 feet 2 


inches plus or minus 1 inch and is fed in the 
center with RG 58 U coax or some other 50 
ohm coaxial cable. This folded dipole an¬ 
tenna is suspended tautly seven feet above 
flat ground using three wooden poles or 
some other suitable support. If metallic 
poles are used, it is suggested that nylon 
cord be used for approximately three or four 
feet between the ends of the antenna and 
the metal pole so as to reduce the effect of 
capacitance on the ends of the antenna. On 
the ground directly below this antenna are 
laid three reflecting wires of a noncritical 
length sixty-five to eighty feet long. One 
wire is stretched along the ground directly 
below the antenna element. One of the 
remaining wires is laid along the ground 
parallel to the antenna but approximately 
six feet from the wire directly beneath the 
antenna. The third reflecting wire is placed 
on the other side of the antenna such that 
when the reflecting screen is completed 
there are three wires six feet apart, one 
under the antenna and one on each side 
forming a reflecting screen about eighty feet 
long by twelve feet wide. These reflecting 
wires are laid on top of the ground but they 
may be in the ground if desired. A slightly 
higher efficiency will result if they are 
placed on top of the ground, and the 
method used here over a lawn was to cut the 
lawn very low and lay the wires on top of 
the grass. When the grass grows back out, the 
wires will stay under the turf and not be 



Fig. 1. Super-gain 40 meter skywire. 
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bothersome. The ends may be wrapped 
around large nails and the nails driven into 
the ground to assure that the reflectors do 
not curl up on the ends. Any reflector wire 
size larger than about No. 26 will be 
adequate, and larger than No. 14 is being 
wasteful. 

As can be seem from the foregoing 
description, this antenna is sufficiently 
simple that every radio amateur can con¬ 
struct one. Although this antenna is in¬ 
tended to be used mostly for short-range 
communications up to about 200 miles, due 
to the nature of the 40 meter band, short 
skip conditions prevail much of the time at 
night and the antenna is then effective for 
distances of 1,000 miles and sometimes 
more with full gain. 

An antenna constructed in accordance 
with the directions given above yields the 
following VSWR when fed with a 50 ohm 
coaxial cable. The antenna measured was fed 
by 100 feet RG-58 cable, used No. 26 wire 
reflectors and was tested at 2,000 W PEP: 

FREQ 7.0 7.1 7.2 7.25 7.3 7.4 

VSWR 3.6 2.6 1.3 1.05 1.5 3.0 

Propagation Effects 

Tests conducted in Florida on the effec¬ 
tiveness of this antenna in improving com¬ 
munications capabilities on the 40 meter 
band revealed significant improvement of an 
amount unexpected before the tests were 
made. These tests revealed the following 
characteristics: 

Daytime Use 

Typical daytime results comparing the 
super gain antenna to a two element col- 
linear array with 2 DB 4 gain and elevated 
sixty feet above the ground (maximum 
radiation at 35° elevation) gave the fol¬ 
lowing comparisons. 

Stations from Alabama received at Mel¬ 
bourne, Florida, were typically 10 DB 
stronger on the 60 foot antenna than they 
were on the super gain array. This communi¬ 
cation was at a distance of about 500 miles, 
which js long skip (about 35° arrival angle) 
for daytime 40 meter conditions. At approx¬ 
imately the same time, stations in North 
Carolina, a distance of about 700 miles, were 
6 DB stronger on the high antenna than on 
the super gain array, while stations in Ten¬ 
nessee, approximately 700 miles distance, 
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Fig. 2. Super gain array end view. 


were 6 DB stronger on the high antenna than 
on the super gain array. The rejection drop 
to 6 DB from 700 mile distant stations was 
due to the loss of gain in the collinear at the 
25° arrival angle and not due to improved 
pickup on the super gain array at the lower 
angles. These data show that the super gain 
array does in fact discriminate against signals 
arriving at the lower elevation angles. Com¬ 
parison checks, made at the same time, on 
stations transmitting from sites in Florida 
revealed that signals originating within 80 
miles of the super gain array were approxi¬ 
mately 15 DB stronger and stations within 
200 miles were 10 to 12 DB stronger on the 
super gain array than on the collinear array 
at 60 feet altitude. In general, in the daytime 
a very marked increase in received signal 
level is apparent on any station within 
approximately 200 miles of the super gain 
array, and the most noticeable aspect is that 
signals that are received on the super gain 
array are much more free from QRM, 
whereas on the other antenna noticeable 
QRM, or even difficult copy, may be 
present. This is a result of the combination 
effect of the super gain antenna 9 DB gain 
plus its 10 to 15 DB rejection capability for 
low angle QRM. The 15 to 25 DB improve¬ 
ment in signal to QRM is very obvious. 
Nighttime performance 

In general, the super gain array gives 
approximately 10 DB rejection against the 
foreign broadcast stations much of the time 
but some of the time, due to the nature of 
the 40 meter band, these long distance 
signals arrive over many, many hops and 
come down within the vertical acceptance 
angle of the super gain array. At these times, 
there is little significant difference between 
broadcast interference received on the high 
collinear or the super gain array, but the 


OCTOBER 1969 


9 


super gain still boosts the transmitted signal 
greatly. At other times, when short skip is 
not predominating, there is a marked reduc¬ 
tion in QRM as well as increase in signal 
strength by the use of the super gain array 
for communications out to a distance of 
approximately 1,000 miles at night. Under 
these conditions, the strength for signals 
originating within 1,000 miles is boosted 
similar to that experienced over 200 mile 
daytime paths. 

Most persons who have worked with 
array antennas on the high frequencies are 
aware of the fact that it is difficult to get a 
sizeable change in S-meter level between a 
reference antenna and even moderate sized 
array. However, the results obtained with 
the super gain array are striking in that the 
S-meter moves appreciably, usually at least 
one and sometimes two S-units in actual 
signal level, and if the QRM level will be 
noticed in the quiet periods of the trans¬ 
mitting station, it will be found to drop 
from 3 to 5 S-units when using the super 
gain array. If the QRM is of low angle origin, 
our experience has been that this antenna 
frequently changes a QSO from barely read¬ 
able to armchair quality. 

Due to the extreme simplicity of this 
antenna and to its significant improvement 
in communications on this particular band, 
plus its small size, I believe that if amateurs 
erect such an antenna and test it for them¬ 
selves, they will be quick to see the value of 
it and by this means more use can be 
obtained from the 40 meter band. Partic¬ 
ularly, this antenna would be an ideal 
antenna for local nets or statewide nets 
operating in the 40 meter band in the 
daytime, since it not only greatly increases 
the signal strength of the stations communi¬ 
cating, but significantly reduces the QRM 
leaving the state and rejects any QRM 
coming in from outside the state. 

For those amateurs wishing to study 
further on the subject of super gain antennas 
and the types of gain that may be obtained, 
perhaps the most understandable and 
clearly-written dissertation is to be found in 
“Electronic and Radio Engineering” by 
Terman, fourth edition. Discussions on pages 
903 through 908 cover the subject briefly 
and references are given there no more 


theoretical work should one desire to dig 
deeper. 

Many amateurs have from time to time 
used very low dipole antennas on the 40 and 
80 meter bands and some have remarked 
that these antennas do not perform as 
poorly as they would expect based on the 
low height. These results, however, have 
been erratic because the effect achieved is 
greatly dependent upon the conductivity of 
the ground under the antenna, and no 
compensation was made for the drastic 
change in radiation resistance or the change 
in effective length for such low antennas. 
The directivity gain of the very low antenna, 
which can be up to eight times in signal 
power, is frequently attained, in part, in 
these low installations over moderately con¬ 
ducting ground. However, the counteracting 
loss in antenna efficiency suffered, unless a 
reflecting screen is placed under the antenna 
to control the enormous losses in the 
ground, the variable reflection distance and 
low radiation resistance make the overall 
results highly variable from one installation 
to another. 

The use of the reflecting screen is very 
important for three reasons. First, the an¬ 
tenna impedance will be 50 ohms only when 
the elements are cut as described above with 
reflecting elements installed. Without the 
reflecting elements this impedance can vary 
significantly. Secondly, the efficiency of 
drop well below 5 0 percent in most installa¬ 
tions without this reflecting screen. This 
means that the overall gain of the antenna 
may be anywhere from zero gain, or perhaps 
even a loss, to a full 9 DB gain, depending 
upon the peculiarities of the soil under the 
antenna. Thirdly, without the screen the 
spacing between antenna and image is un¬ 
known and unstable, varying with ground 
conditions. Due to the utter simplicity of 
the reflecting screen, it is not worth the risk 
to omit it. Also, the effective length of the 
antenna varies with ground conductivity 
without the screen, so design becomes a cut 
and try affair. 

It is hoped that other amateurs will erect 
similar antennas and run comparative tests 
on 40 meters as well as 80 meters and T 60 
meters. The 80 meter band performance of 
the super gain array has not been explored 
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yet so that the relative percentage of the 
time during which short skip conditions 
prevail, and therefore the magnitude of 
improvement possible, is unknown to me at 
this time, but will be published as soon as 
my tests are completed. However, those 
wishing to try such an antenna on 80 meters 
or 160 meters may scale the dimensions 
given, which is centered on 7250 khz, to 
obtain the design numbers. For those with 
lots of room, a group of these units oper¬ 
ating broadside could generate a formidable 
signal indeed, but more than about four 
units would begin to restrict coverage 
noticeably. ... W4NVK 

1 Patent disclosure filed. 

2 a. “Maximum Directivity of an Antenna,” 

H. J. Riblet, Proc. IRE, 36 p 620, May, 1948. 

b. T. T. Taylor, Proc. IRE, 26 p 1135, Septem¬ 
ber, 1948. 

c. “Physical Limitations of Directive Systems,” 
L. J. Chu, J. Apl. Phys., 19 p 1163, Decem¬ 
ber, 1948 

d. “Directional Antennas,” G. H. Brown, Proc. 
IRE, 25 p 122, January, 1937. 

3 This figure is referenced to a dipole, all others 
in this article are referenced to isotropic. 

4 Reference to dipole. 


Printed Circuit Soldering Aid 

Fixing printed circuits is really quite 
simple. Just clip out the defective com¬ 
ponent, leaving as much lead on the board as 
possible, and solder the new component to 
the old leads. This method works, and is 
recommended by many authorities. It does 
look like a butcher job though, doesn’t it? A 
much better way which doesn’t take much 
more time, considering the time spent locat¬ 
ing the defective component, is to take it 
out completely. Usually the holes, whether 
printed through or eyelets, are plugged up 
with the old solder. Let it cool off; then 
quickly reheat and clean the holes with a 
piece of piano wire or stainless steel wire 
about .050 inch diameter. Solder will not 
stick to it, yet it can be formed and filed to 
a sharp edge at one end to aid in cleaning 
out the fringes of solder. A bit of masking 
tape makes a convenient handle if wrapped 
around the center portion of the tool. 

Roy A. McCarthy, K 6 EAW 


Incentive Licensing 



Brush up - Tone up - Shape up 
with AMECO Technical Books 
and code practice records . 

EASY TO UNDERSTAND BOOKS 


# 16 01 Advanced class license guide.50 

# 17 01 Extra class license guide.75 

Radio amateur theory course. Latest edition 

is ideal-for brushing up. 

# 102-01 (over 300 pages).3.95 


THE FASTEST AMD SIMPLEST WAY 
TO INCREASE CODE SPEED ... 
AMECO CODE PRACTICE RECORDS 


(33 y 3 RPM) 

#104-33 Contains material to increase 

code speed from 13 wpm to 22 wpm.3.95 

# 106-33 19 to 24 wpm supplement 

to above .3.95 


AND FOR THOSE OF YOU 
WHO ARE A BIT RUSTY 

#103-33 Contains material for 8 to 18 wpm ...3.95 
#105-33 supplement to above.3.95 

AT LEADING 
HAM DISTRIBUTORS 



DIVISION OF AEROTRON. INC. 

P. O. BOX 6527 • RALEIGH N. C. 27608 
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Dave Mann, K2AGZ 
One Daniel Lane 
Kinnelon, New Jersey 07405 


DX Corner 


A number of letters have come in from 
WTW Certificate holders asking me to cor¬ 
rect errors in the standings list published in 
March. While there isn’t a lot that we can do 
about the list already published, every effort 
will be made to see that future boo-boos are 
kept to a minimum. Bear with me and 1 am 
sure that it will all be straightened out. 

The cards that have been coming in show 
that 20 meters is still the favorite DX band. 
But there are signs of increased activity on 
the other bands. In the last few weeks I’ve 
been pleased to see that cards have been 
submitted for awards on two and even three 
bands. I realize that many of you are chasing 
that elusive 300 mark on 20, but you should 
do a bit of listening on others. The results 
may prove gratifying. You will find that a 
great many DX stations will be eager to 
make schedules for the other bands as well, 
for they are also interested in contacts on 
more than one band. 

We have gotten used to thinking of DX in 
terms of 15-20 meters, principally. A com¬ 
mon complaint goes something like this, “I 
listened for a couple of hours on 10 meters 
the other night and the band was completely 
dead. There’s nothing doing there.” 

I’d like to suggest that you aim your 
antenna over the pole, about 345 degrees 
here in the East, and call CQ DX Pacific a 
few times. I don’t want to make any rash 
predictions, but don’t be surprised if you get 
answers from VR, JA, DU, XW8, VS6 and 
the like. It seems that a lot of people are 
listening at the same time without calling. So 
nobody answers! 

I’d also like to encourage you to spend 
more time on 75-80 meters. There have been 
some very good openings lately, and would¬ 
n’t it be nice to hang a certificate on the wall 
for this band? How about it? In line with 
this I’d like to suggest that if you have not 


gotten your copy of the 73 DX Handbook, 
you do so at your earliest convenience. 
Concerning my mention of 80 meters, there 
is a tremendous article in the Handbook on 
just this subject by John Devoldere ON4UN. 
It is complete in every detail. John really 
went all out on this one. I am confident that 
anyone who reads and absorbs it will acquire 
valuable information that will assist in gar¬ 
nering many DX contacts on this band. 

So I hope you will order this very 
important book soon. If you are interested 
in DX, I can assure you that it is the 
smartest three bucks you could spend, and 
worth many times the price. 

I’ve been thinking—there are quite a few 
persons on the air who express anti-DX 
sentiments which often go unchallenged. 
There seems to be an idea going around that 
DX fever is an indication that somehow a 
ham is not a gentleman. It is a bit reminis¬ 
cent of the attitude of some of my dry fly, 
purist angler friends toward bait fishermen. 

This, of course, is arrant nonsense. My 
only reason for bringing it up at all is that 
I’d like some of these DX haters to try it for 
themselves, just once. Let them get into the 
competition for a piece of rare DX, over¬ 
coming their prejudice for just that brief 
recess, for just a taste of it. I’ll warrant that 
a majority of them will be forced to concede 
that they’ve had the time of their lives. 

It’s hard to admit one basic truth. All 
types of operation may flourish and flower 
without adversely affecting the organic well¬ 
being of ham radio as a whole. There are 
some who express fear for the hobby’s 
future unless everyone throws out his com¬ 
mercially built gear and builds his own. Silly, 
isn’t it? Traffic men despise ragchewers. CW 
operators have contempt for phone men and 
vice versa. QRP enthusiasts loathe high 
powered boys. AM’ers call SSB’ers names. 
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and low band ops wouldn’t spit on VHF’ers. 
And so it goes. The fact is, we all need each 
other, for the very life blood of ham radio is 
its broad diversification. We need all types of 
operations on all our frequencies. 

Since DX occupies the hearts and minds 
of a large segment of our ham population, I 
believe it’s wrong for non-enthusiasts to 
express violent opprobrium on the air, as 
though they were talking about lepers. 

Many of our critics became sour on DX 
because they were not successful at it. They 
probably discovered that it was not as easy 
as they thought. Successful DX’ing is one of 
the most demanding facets of the game, 
calling for skill and patience, coupled with 
experience and maturity. It is not unusual to 
chase a specific country for years, and even 
then, there is no guarantee of getting it. I 
have been after a few of them for a long 
time, and I scrutinize the bands for them 
almost every time I sit down to operate. This 
is the only way I know; there is no royal 
road to success. 

Many stations not engaged in DX chasing 
are operated in a fashion that would make 
the average DX’er cringe. They use mediocre 
antenna systems which simply could not cut 
the mustard. Their procedures would not 
begin to serve in DX’ing, for they still do not 
comprehend the importance of listening, 
listening, and listening some more. They are 
far too busy saying their “By Golly” and 
“Fine Business” for that. 

But this is only one man’s opinion. Don’t 
take my word for it. If you want to get a 
taste of real excitement, put your signal and 
skill on the line, and get into one of the 
pile-ups sometime. You may become frus¬ 
trated, that’s for sure. But you will also find 
yourself developing a healthy respect for the 
skill and ability of the successful ones. 

We all recall the story of the completely 
outfitted fisherman, with all the fancy 
tackle, encountering the kid with the buggy 
whip, dime store hook and can of worms. 
The urchin has no fancy flies, no two 
hundred buck rod, no waders, no nothing. 
But he has a stringer full of fish, and the 
fancy dude with the high class equipment 
hasn’t a single trout. All the kid has is plain 
old talent, that’s all! There’s a lesson there 
for the would-be DX’ers. 


Well, that’s all I intend to say on the 
subject. If you are against DX’dom, and you 
have a feeling of superiority over the fools 
who participate in it, why, you go right 
ahead and do your rag-chewing or whatever. 

It will be your loss, I know. 

* * * * * 

I worked an odd one the other evening on 
14 mhz CW. There was a huge pile-up on the 
low end calling LG5LG. He claimed to be 
operating from the Independent Territory of 
Morokulien, on the Norwegian-Swedish fron¬ 
tier. He gave his QSL address as LA4YF, and 
asked for three IRC’s. Well, though I have a 
very suspicious nature, I have a standard 
procedure for cases that seem phoney. I 
work ’em first and ask questions afterward. 
So, I got the contact, hurdling the first 
obstacle. 

I must admit to curiosity, so I began to 
investigate Morokulien. I consulted four of 
the best atlases ever printed, and there 
wasn’t a trace of the place in any of them. 
By this time I was pretty certain it had been 
a counterfeit call, used by some joker, trying 
to have some fun and excitement for him¬ 
self. 

Later that night, however, I hooked up 
with a Swedish ham who told me that there 
really is such a place, and that LG5LG is a 
legitimate operation. He further informed 
me that the IRC’s are redeemed, and the 
funds are turned over to a crippled children’s 
hospital and therapy center. Needless to say, 
I sent my QSL out the next morning. 

Both the SM and I agreed that it would 
be extremely unlikely that this LG5 would 
count for a new country, but today, when 
national boundaries and political status is in 
a constant state of flux, you can never tell. 
Incidentally, he also said that operations 
from Morokulien are very, very rare, so there 
is not likely to be another operation there in 
a long while. So, if you hear him, don’t turn 
up your nose. Get the contact, just in case. 
What have you got to lose? 

Gus has been making all sorts of stops in 
the Indian Ocean area, but so far there’s 
been nothing that would add to anybody’s 
totals, either for WTW or DXCC. It’s 
pleasant to work Gus anyway, of course, but 
it would sure be nice to hear him from some 
rare one, Sikkim, Bhutan, Tibet or maybe 
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BY land. Speaking of rare ones, I’m pre¬ 
paring a questionaire for publication in the 
near future, which will aid in determining 
the priority ratings of wanted countries. We 
will then be in a position to assist DXpedi- 
tioners to plan their itineraries. It’s not that 
we spurn a country simply because we 
already have it in our logs, but all of us are 
itching to get a shot at some of the more 
elusive ones, I’m sure. Is there anyone who 
wouldn’t jump at the chance to work a ZA, 
YI, F08 Clipperton, etc.? The questionaire 
will appear in a few months, and when you 
get your 73, don’t forget to fill the thing out 
and send it in, so we can tabulate some 
meaningful country priorities. 

The 1N2A that showed up on 20 Meters a 
short time ago has to be a phoney. The 
prefix is not assigned by ITU, and the Marco 
Island he purported to operate from is not 
listed in any of the four major atlases which 
I consulted. I cannot find any island in the 
area of coastal Peru which might be the one, 
for all those shown have well established 
names. Oddly enough, the signals peaked at 
approximately the right beam heading. My 
best guess is that someone was operating 
someplace in Ecuador, Peru or Chile. 

I heard another lulu the other morning, 
claiming to be in Basra, Iraq. He was using 
G3NOF/YI and called himself Mike. The 
only catch is, G3NOF is Don McLean, a very 
good friend of mine in Yeovill, who’s more 
interested in jazz recordings than in traveling 
for an oil company, which this joker claimed 
to be doing. 

I simply can’t understand the type of 
mentality which goes to the trouble of 
engineering a DX hoax. It’s a lot of hard 
work; almost drudgery. And . . . for what? I 
think that most of these guys must suffer 
from vacant apartments in the upper storys. 

Here’s something that’s bothered me for a 
long time. You hook up with a German, 
Czech or Russian. He speaks the English 
language with an accent, that’s for sure. But, 
have you ever noticed, as I have, that his 
grammar is perfect in most instances. Syn¬ 
tax, number, gender and case are used 
properly. He never says who when he means 
whom. He doesn’t mix up imply and infer. 
He doesn’t split infinitives either. Yet, Amer¬ 
ican amateurs, born and reared in this 


country, sometimes speak the most horren¬ 
dously poor English to be heard anywhere. 
It is do.wnright humiliating to hear some of 
the lingo that passes for English. As my 
friend W2NDK, Arthur Harris, says, “He 
don’t speak so very many, but he doing the 
best what he are!” 

I heard a couple of lads on 20 the other 
night who were having a time for themselves. 
They kept reducing power to see how long 
the copy would hold up. The fellow in 
Australia was audible here in New Jersey 
when he was reporting a dc input of 500 
miliwatts. I lost the Ohio station at about 75 
watts, but the VK continued to read him. It 
was most interesting. I understood why the 
VK came through so well when he described 
his antenna. He was using a wire quad; 
eleven elements on a 150 foot boom. I can’t 
even visualize an antenna like that. Brother, 
that’s what you call an aerial and a half! 

During the course of the last year or so I 
have been QSL manager for Danny Willis, 
CT2AS. It is really surprising to see so many 
hams who are still unaware of the impor¬ 
tance of getting the date correct, and making 
sure that the contact is logged in G.M.T. 
There simply isn’t enough time in which to 
go hunting through hundreds of log entries 
in order to find one. It’s the proverbial 
needle in the haystack. Please, everybody, 
get into the habit of using Zulu time. 

We have finally gotten the new countries 
lists for WTW from the printer, and they are 
ready to be sent out to anyone who requests 
them. Remember, you will need one for 
each of the bands you intend to submit for, 
but they need not be sent in with your 
cards. You may transcribe the list on ordin¬ 
ary paper, typewritten, if possible, showing 
the contact and date. So long as this list is 
legible it will suffice. 

Here are the currently claimed WTW 
scores. Some of you have been inquiring 
about countries lists. They are in preparation 
and should be available, soon. All who have 
requests in for them will receive them as 
soon as they come off the press. 

It looks like we are close to our first 
WTW-300 certificate. I’d feel a lot better if 
there were some hot competition for this 
award. Many of you have evidently been 
lying “doggo” recently, for I have not been 
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getting too many revised claimed scores 
lately. How about pumping up those scores? 
Frankly, WTW is hurting from a drought of 
activity. There does not appear to be suf¬ 
ficient interest in the award at present, and 
the reasons for this may be many and varied. 
Not the least, I’m sure, is the removal of 
some of the frequencies formerly enjoyed by 
all of us. Rather than probe into those 
reasons, though, let’s just say that we hope 
the inactivity is merely temporary, and that 
we can look forward to better conditions 
ahead. I’m pretty sure that if a rare one were 
to show up there would be a revival of 
interest. All we need is a Clipper ton opera¬ 
tion; Tokelaus, Chagos, Agalega, Kuria 
Muria, or the like, and watch those grounded 
grid amplifiers start heating up. The Malpelo 
action recently showed that there’s still lots 
of life among the DX hounds. 

The Coast Guard has now revised its 
former opposition to operations on Navassa. 
They will now permit ham operations there 
during the two times a year that a Coast 
Guard vessel in in the vicinity. This is 
excellent news, for there are many who have 
expressed a strong desire to go there. So I 
think that we can all look forward to 
another shot at this goodie in the near 
future. 


WTW HONOR ROLL (claimed scores) 
7 mhz-CW: 

W4BYB 

151 

W3WJD 

100 

W8ZCK 

100 

VE3BLU 

105 (new certificate) 

14 mhz CW: 

WB6NWW 

113 

K4CEB 

102 

W8EVZ 

102 

W4CRW 

101 

WA2D1G 

100 

K8IKB 

100 

WB6SHL 

100 

W9HFB 

100 

W50DJ 

100 

WB2TKO 

100 

WA9KQS 

100 

W1ETV 

100 

K5BXG 

100 

K4ASU 

100 

WA6GLD 

100 

W2UGM 

100 

14 mhz-Phone: 

W6YMV 

150 

K2QOU 

125 

WB2NSG 

122 

K4GXO 

120 


K1SHN 

111 

W1SEB 

110 

W4TRG 

106 

WA40PW 

105 

SV0WL 

105 

W0SFU 

104 

W3SEJ 

103 

CN8FC 

103 

VE3ELA 

102 

VE6AKV 

102 

K4VKW 

102 

W60HU 

101 

W8WAH 

101 

WA0OAI 

101 

21 mhz-CW: 


W40PM 

200 

W0DAK 

107 

WA9NSR 

103 

WB2UDF 

100 

VE6TP 

100 

WA6GLD 

100 

W0RRS 

100 

WA90TH 

100 

21 mhz-Phone: 


W40PM 

220 

WA5LOB 

162 

W6MEM 

161 

WA2FQG 

155 

WA1EUV 

138 

WA5DAJ 

130 

W9NNC 

125 

WB2RLK 

110 

W8WRP 

106 

W4SYL 

106 

W2PV 

104 

W1EED 

103 

K5HYB 

101 

W2VBJ 

101 

K4VKW 

101 

WB20BO 

101 

K9PPX 

100 

W6YMV 

100 

WA4WTG 

100 

WA0OAI 

100 

WA8VFK 

100 

28 mhz-Phone: 


WA5LOB 

150 

W6MEM 

129 

WA5DAJ 

117 

WB2RLK 

115 

W2PV 

106 

W2VBJ 

104 

WA7BPS 

102 

W4GJO 

100 

W5YPX 

100 


We are in need for check points in the 
1st, 4th and the 10th districts. Also any 
clubs on the continent of Europe, South 
America and Africa wanting to take on this 
job, please get in touch with me through the 
magazine or direct, if you would like to 
help. 

Here is a list of all current check points. 
We still need three more to fill out the roster 
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and I wish some clubs and groups would 
volunteer to complete our list. Meanwhile if 
your area is not covered, send cards directly 
here, at: 1 Daniel Lane, Kinnelon, NJ 
07405, along with $1.00 to cover handling 
and cost of certificate, etc. If you wish your 
cards to be returned via registered mail, etc., 
be sure to enclose enough money to cover 
same, otherwise they will be returned at the 
cheapest rate; hardly the safest method. 

1st District None (send cards here) 

2nd District Peninsula Amateur Radio Club 
Foot of 25th St., Veterans Park 
Bayonne, NJ 07002 

3rd District Western Pennsylvania DX Society 
John F. Wojtkiewicz W3GJY 
1400 Chaplin St. 

Conway, PA 15027 

4th District None (send cards here) 

5th District Garland Amateur Radio Club 
2905 Sheridan Drive 
Garland, TX 75040 

6 th District Orange County DX Club 
James N. Chavarria 
3311 Stearns Drive 
Orange, CA 92666 

7th District Western Washington DX Club 
William H. Bennett W7PHO 
18549 Normandy Terrace S.W. 

Seattle, WA 98166 

8 th District Straits Area Amateur Radio Club 
William Moss WA8AXF 
307 Grove Street 
Petoskey, MI 49770 

9th District Montgomery County Amateur Radio 
Club 

Scott Millick K9PPX 
Litchfield, IL 62056 

10th District None (send cards here) 

Canada (all) Edmonton DX Club 
VE6GX, 12907 136 th Ave. 

Edmonton, Alberta, Canada 

Oceania New Zealand Assn, of Radio Transmitters 

Jock White ZL2GX 
152 Lytton Road 
Gisborne, New Zealand 

South America Venezuela Amateur Radio Club 
PO Box 2285, Attention YV5CHO 
Caracas, Venezuela 

Vs you can see, we are badly in need of 
idditions to this list in Europe, Africa, 
iouth America and Asia. We could also do 
vith one in Australia. Interested groups and 


clubs please contact me via 73 magazine or 
direct. 

I take particular pleasure in announcing a 
welcome addition to our award. The Com¬ 
mittee has agreed that we should establish 
two new categories. Here is the rundown. 

MWTW, Mobile Worked the World, is 
awarded to mobile stations exclusively. The 
one band-one mode rule is bypassed for this 
category. All bands—all modes will count 
toward the certificate. The only stipulation 
is that any contact must be made with a 
mobile antenna. We will not honor any QSO 
known to have been made where a mobile 
rig was piped into a fixed station aerial, as is 
sometimes done on vacation trips. 

WTWM, Worked the World Mobile, is 
awarded to fixed stations for contacts with 
mobiles, including maritime and aeronaut¬ 
ical. In this category we will retain the one 
band-one mode rule. All other WTW rules 
will continue to apply, with respect to date 
of contact, etc. 

After some thought, it has been decided 
that cards which may already have been 
submitted and counted toward an existing 
certificate, may be applied to the new 
MWTW award. If you decide to go for this 
certificate, you may re-submit any of them 
which might be eligible for inclusion. But, 
please make sure to note that they are 
re-submissions so that we have a record in 
your file. 

We don’t have the new certificates 
printed for these awards as yet, but you may 
submit the cards now. We will process them 
now and notify you at once, sending the 
certificates as soon as we get them. Please 
send your entries to me, direct, as the check 
points have not yet been notified of the new 
awards. Good luck to all participants. 

We will not issue new certificates for 
credits above 200. Instead, we have designed 
an endorsement sticker, which is to be 
affixed to the original award. Any applicant 
for WTW-100 or WTW-200 will receive the 
certificate, and when he applies for 300 he 
will be awarded the endorsement. 

This will save us a great deal of trouble 
and expense, and it will save you the cost of 
an additional display frame. Also, it will 
enable us to send you back your QSL cards 
plus the sticker in one mailing rather than 
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two. It will also do away with the problem 
of mailing tubes, which, I swear to you, is 
the biggest pain-in-the-posterior I have ever 
encountered. You cannot buy less than a 
gross of the bloody things, and when you do 
get them you have to find adequate space to 
put them. And, they collect more dust than 
you could imagine, but worse than that, 
they seem to be a natural habitat for 
honey-mooning field mice, wasps, spiders, 
carpenter ants and other unattractive var- 
mits of varying descriptions. 

There may be a few recently issued 
certificates whose holders are not listed this 
time. They will be included in the next 
publication of the list. 

Next time we hope to have a report from 
Gus. Also may have some interesting dis¬ 
closures from a well known former DXpedi- 
tioner who will tell all about some of his 
past corner cutting. This promises to open 
up a whole can of beans, and is guaranteed 
to turn a few faces red. 

Next issue will include updated claimed 
scores, new certificates issued and order of 
standings. Don’t forget about the new 
MWTW and WTWM. I’d like to see lots of 
applications in the mailbox. That’s it for 
now. See you next month. 

. ..K2AGZ 

Try This One 

Try this one on your friends and see how 
many will take the bait without giving it a 
second thought. The problem is: Your moni¬ 
tor scope has gone sour. The trace is very 
faint with the intensity control at maximum. 
You have checked the schematic and de¬ 
cided to measure the divider. According to 
the manual this point should be at -560 vdc 
in respect to the chassis. If you want to 
impose the least possible load on the circuit, 
do you use the 1000 volt range on your 
20,000 ohm per volt VOM or on your 
VTVM, with its 11 meg input? 

If you said the VTVM go directly to jail, 
do not pass go, do not collect $200. The cor¬ 
rect answer is the VOM. The VOM on the 
1000 volt rangex 20,0000=20 megohms, or 
nearly double the input resistance of the 
VTVM and for this reason would load the 
circuit only x h as much. 

.... Bill Turner WA0ABI 



BIGGEST SELLING BOOK FOR THE 
AMATEUR AND ENGINEER 

Completely revised and updated by William I. 
Orr, W6SAI. This is the comprehensive com¬ 
munications manual which is the industry 
standard for radio amateurs, electronic engi¬ 
neers and technicians. Explains in authorita¬ 
tive detail how to design, build, and operate all 
types of radio communications equipment. 

LATEST HOW-TO-BUILD DATA 

The new 18th Edition of the famous Editors & 
Engineers RADIO HANDBOOK presents complete 
design data on the latest transmitters, receivers, 
transceivers, amplifiers, and test equipment. Covers 
SSB design and equipment, RTTY circuits, and 
latest semiconductor circuits, as well as IC. Also in¬ 
cludes coverage of r-f amplifiers, special circuits, and 
computers. All equipment described is of modern 
design, free of TVI problems. 

COMPLETELY UPDATED-INVALUABLE 

Provides a complete understanding of the theory 
and construction of all modern circuitry, semicon¬ 
ductors, antennas, power supplies; full data on work¬ 
shop practice, test equipment, radio math and cal¬ 
culations. Includes aspects of the industrial and 
military electronics fields of special interest to the 
engineer and advanced amateur. The 18th Edition 
of the RADIO HANDBOOK provides the broadest 
coverage in the field- complete information on build¬ 
ing and operating a comprehensive variety of high- 
performance equipment. All data is clearly indexed. 
Over 800 pages; 634 x 934”; hardbound. 

CAIIC I Special Pre-Publication Price! 

l#flV La a ORDER NOW FOR SPECIAL SAVINGS 

No. 65168, New 18th Ed. RADIO HANDBOOK. 

Special price until Dec. 31, 1969, only. $11.95 

(After Jan. 1. 1970, regular price will be $13.50) 

Order from your electronic parts distributor 
or bookstore, or send coupon below: 

i—Howard W. Sams & Co., Inc.—-i 

| Howard W. Sams & Co., Inc., Dept. 73-10 , 

4300 W. 62nd St., Indianapolis, Ind. 46268 | 

□ Send me the new 18th Edition RADIO HANDBOOK I 
| at the special pre-publication price of $11.95. 1 
| $. enclosed. □ Check □ Money Order. | 


Name 


Address 


I City State Zip 
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Chuck Hines K6QKL 
8615 Idlewood Drive SW 
Tacoma, WA 98498 
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rhl Chirper 


The Chirper is an automatically keyed, 
crystal controlled, signal source which may 
be used to optimize the signal-to-noise ratio 
of a receiving converter. Homebrew or com¬ 
mercial, converters are a common thing 
around an amateur station. And, most of the 
VHF Tribe have read thru a jungle of 
esoterica dealing with low noise front ends, 
the velvet beauty of FET’s on Two, noise 
generators and eternal truth, and how to 
copy 20 db below the noise by the selective 
use of liquid helium. With a kind of re¬ 
lentless evolution converters have been 
getting better and better, noise figures be¬ 
come lower, and the prices of suitable front 
end devices are dropping by the hour. But 
when it comes to aligning these converters 
the scene is one of wretchedness. A black art 
at best, the job is taken up with an enduring 
combination of blunt instrument and myth. 
The latter have a certain charm. Are you 
convinced your converter is in top notch 
condition because you can “hear noise” 
when you attach the antenna — or better 
yet, when you place a 50 ohm resistor across 
the input? Try putting a complete short 
across that same input. Shorts aren’t much 
good as noise sources. You’ll find the short 
gives about the same change in noise level as 
the 50 ohm termination. What has changed 
is the impedance the front end “sees”. The 
same is partially true of the noise from the 
antenna. Neither is indicative of the 
performance of the converter. Peaking the 
system up for maximum on either a weak 
signal or on noise gets you nowhere. The 
diode noise generator which every VHF 
book of substance describes is a good and 
useful tool when used properly. The assump¬ 
tion is that everyone already knows full well 
how to use it and does so. Few in fact do. 

I’m sure you’ve read of it before in many 
places, but a little redundancy is in order. 
The noise with which you are concerned is 
the noise generated internally by the first 
tube, transistor, or other active device the 
signal encounters upon its arrival at your 
converter. By fiddling with the external 



reactances, adjusting the voltage and current 
and otherwise manipulating the things 
soldered to the device, one may minimize 
the internally generated noise. At the same 
time the reason the front end exists is to 
amplify the signal. One usually desires as 
much amplification possible, short of smoke 
and oscillation. Minimum noise and maxi¬ 
mum amplification is the game. Though the 
two are not quite mutually exclusive a 
certain amount of compromise takes place. 
Thus, the signal to noise ratio. When aligning 
a converter’s first stage every adjustment 
effects both signal and noise. Given a con¬ 
stant signal source coupled into the con¬ 
verter thru an appropriate impedance, the 
job is finished when the front end has been 
adjusted for the greatest difference between 
signal and noise of which it is capable. 

The Chirper is designed to help you do all 
this by letting you see what effect each 
adjustment has on both signal and noise. The 
TIS34 oscillates at a frequency controlled by 
the crystal. With the constants shown, that 
can be anywhere between 8.2 and 36 MHz. 
The variable capacitor must be adjusted for 
resonance. It isn’t particularity critical but 
its setting peaks the rf output at either the 
fundamental or some harmonic. For 6 
meters an 8.35 MHz crystal is used. A 9.0 
MHz rock will pin the meter when the 
Chirper is connected into a 2 meter con¬ 
verter. The Amidon 1 toroid is wound with 
No. 30 enameled, 40 turns for the primary 
and 5 turns for the secondary. After it is 
1. 12033 Otsego St., N. Hollywood, CA 91607 
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wound, spread the turns to fill the toroid 
and paint it with Q dope. The diode and 5 
pF coupling capacitor are connected with 
the shortest possible leads, the diode being 
grounded at the rf connector. The harmonic 
output is excellent and quite useable at 1200 
Mhz. * 

The oscillator is turned on and off by a 
multivibrator combination of unijunction 
and NPN transistor adapted from the G. E. 
Transistor Manual. The rate at which the 
multivibrator cycles is determined by the 
large value capacitor, in this case 33 mF. The 
polarity of the capacitor is critical. Observe 
it. To increase the cycling rate, decrease the 
capacitance; and, to decrease the rate, put in 
a larger value. Mine cycles a little under once 
per second. A value somewhere between 30 
and 40 mF should suit your needs. You are 
better off scrounging some odd value from a 
defunct computer board because of the 
tolerance problem. If it says 33.2 mF, its 
probably pretty close to that value. Other¬ 
wise you’re dealing with tolerances of plus 
100% and minus 50% or something equally 
grotesque. The 5OK pot determines the 
portion of the cycle during which the 
oscillator is On and is mislabeled rate on the 
Chirper shown. The HEP-310 is generally 
available and inexpensive. Other unjjunc- 
tions were not tried. On the other hand 
almost any NPN of reasonable quality will 
work in place of the 2N718. A number of 
2N388 and 2N3478’s were tried and be¬ 
haved well. It’s a good place to use thoge 
transistors you’ve replaced with FET’s. Use 
something with a Beta of 50 or better for 
best results. The 5100 ohm resistor in series 
with the pot is for current limiting. It’s 
deletion will increase battery drain with no 
increase in Chirper performance. Normal 


current from the 9 volt battery is around 5 
mA. 

Construction is non-critical and pretty 
much a matter of taste. Mine is built on a 
piece of vector-board and mounted in a 
Suzurando 2 box, model M-1N. It measures 
354 X 2 X 4” and there is still room inside 
for additions. It sells for 330 yen, about 92c. 
A slide switch is used to turn the power on 
and off. Paint one well of the slide switch 
with red paint - Testor’s Pla, a model plastic 
paint, is good — and the switch will indicate 
its position. Red for On and black for Off. 
It saves batteries. Check your work and the 
polarity of the large capacitor. Re-check the 
connections to all the semi-conductors. With 
four different kinds of devices things can 
become confused. Set the pot to the middle 
of its range. Insert a crystal in the socket. 
Connect the Chirper to your converter, turn 
the switch on and adjust the variable capaci¬ 
tor for the highest reading on your S-meter. 
The oscillator will turn on and off. Varying 
the pot will extend or diminish the amount 
of time the oscillator is on. Whatever you 
do, don’t connect the chirper to an external 
antenna. The harmonic content is high and 
even at this power level is sufficient to cause 
severe interference to television receivers 
within a two block radius. 



Fig. 2. Test set-up for converter alignment. 

For converter alignment, the test set-up is 
illustrated in Fig. 2. The Chirper is fed to the 
converter thru an attenuator for two 
reasons. First, the power output of the 
Chirper is too high on six and two. You 
don’t want to align with a forty over nine 
signal. Something around S-5 to S-7 is 
desired. Second, the attenuator maintains a 
50 ohm termination for the converter. A 
converter cannot be aligned with a floating 
input impedance. Fixed and variable attenu¬ 
ators of excellent quality are available thru 
surplus and homebrew data is available. See 
73, January 67, p. 40 for one that will do 
the job. Turn the receiver avc off. The 
read-out options are diverse. The best is 
probably a scope connected to the if. A 
vtvm can be used, connected to the audio 
output. And, the S-meter can be used with 
the avc on fast. This will vary with the 

2. Suzurando, 1-10-11 Sotokanda Chiyodaku, Tokyo 
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receiver and it’s particular time constants. 
What needs to be avoided is avc pumping 
that interferes with your readings. 

Turn the Chirper on, adjust the attenua¬ 
tor for a convenient signal level. When the 
oscillator is on, you’re reading signal. When 
the oscillator is off, you’re reading noise (on 
the scope, vtvm, S-meter, etc.). As you make 
adjustments on your converter, observe the 
effect on both signal and noise. Adjust for 
the greatest difference between the two. 
Turn the Chirper off and re-check the 
converter neutralization. If necessary, re¬ 
neutralize the converter and go thru the 
whole thing again. Talking about it makes it 
seem somewhat complex. It really isn’t and 
the whole business won’t take long once 
you’ve done it. It will become quickly 
apparent that highest signal level and lowest 
noise level do not coincide. You can vary the 
bias, voltage, etc., and observe the effects of 
each on the signal-to-noise relationship. You 
can, in short, optimize your converter’s 
performance. 

A number of things can be done with the 
Chirper. There is room in the box to build 
another oscillator section connected to the 
transistor collector, operating in parallel and 
simultaneous with the first oscillator. By 
appropriate choice of crystal and attenua¬ 
tion, both signals can be introduced into the 
converter in order to adjust the mixer for 
minimum cross modulation. 

Or, instead of using an oscillator at all, 
you can use the switching section of the 
Chirper to key a noise generator on and off. 
This has a certain attraction where an 
integrating network is used prior to a vtvm. 
In this case noise is used as a signal. 

In spite of it’s name, the Chirper is 
remarkably stable. Chirp becomes apparent 
from two meters or so, but is no problem. 
Build one and take the myths out of your 
converter. 

... K6QKL 


THE BEST 

6 METER 

CONVERTER 



or 52-54 MHz with a second crystal 

A full description of this fantastic converter 
would till this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it’s the best. The reason is simple—we use 
three RCA dual cate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced ? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait? Then send us a postal money order 
for S34.95 and we'll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 4S0 MHz (some at 
higher prices) as listed in our catalog. New York 
City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 



Listen for the hundreds of 
lK-2000 linear* now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1.00 for 
technical and instruction 
manual. 


• Dependable Operation 

• Rugged Eimac 3- I000Z 

• Instant Transmit * ALC 

• Fast Band Switching 

• Easy Load and Tune 

• Real Signal Impact 

BTI LK-2000 ... For 

maximum legal amateur 
input . . . SSB, CW, RTTY. 
Price .... $79500 

BTI LK-2000HD ... 

For heavy duty applica¬ 
tions such as MARS, high, 
power RTTY and SSB. 
Price .... $89500 


BTI AMATEUR DIVISION 

Hofstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 
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The Inside 


W. Edmund Hood W2FEZ 
223 Pullman Ave. 
Rochester NY 14615 
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Alexander Graham 


As long as there have been radio 
amateurs, hams have been interested in the 
telephone system and sought ways to 
integrate it into ham communications. The 
worth of this idea needs no explaining. With 
their great tradition of public service and 
emergency work, ham operators have time 
and again proven their skill and efficiency in 
time of need. Nonetheless, in order to be a 
truly effective service, ham radio should be 
ready, whenever necessary, to utilize any 
and all media for communications. In spite 
of the fact that the two services grew up 
together, comparatively little data of any 
value is available for our use. Therefore the 
ham is often inclined to experiment on his 
own. This clandestine activity can have 
tragic results in the form of angry telephone 
officials, and, in some cases, can produce 
real damage to the telephone system, to say 
nothing of the expensive ham equipment. 

In all fairness to the telephone people, it 
should be pointed out that a service so 
widespread as theirs can become night- 
marishly complex. Take the telephone found 
in the average home. It’s a lot more intricate 
than the cheap field phones they used to sell 
in the Radio Shack. 

The diagram is the result of the dissection 
of a surplus telephone, rather than any 
revelation by Mr. Bell. With the receiver 
hung up, S4 and S5 are held open. A strong 
ac signal can pass through C2 and ring the 
bell, but the rest of the instrument is 
disconnected. When you pick up the phone, 
S4 and S5 close. As you start to dial, SI 


opens disconnecting the earphone, and S2 
closes. As the dial returns, S3 opens and 
closes pulsing the line. You can follow the 
circuit from the red lead through S2, which 
remains closed until the dial reaches its rest 
position, then through the pulser, S3, 
through S5 (closed because the receiver is 
up) and out via the green lead. A dc voltage 
is present on the line, and the closing of S3 
shorts it out, producing pulses which are 
sensed by the stepping relays at the central 
office. 

After you have finished dialing, SI and 
S3 are closed, and S2 is open. The dc voltage 
now reaches the mike from the green lead, 
through S5 and S3, through the mike, then 
into the autotransformer, L, where it is 
stepped up and sent out over the line. The 

,1 



Fig. 1. Diagram of a run-of-the-mill Bell tele¬ 
phone. 
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capacitor. Cl blocks dc from the auto¬ 
transformer. 

The dc voltage on the line is in the order 
of 48 volts when it leaves the exchange, but 
can be considerably reduced by the time it 
reaches the subscriber. Sufficient tolerance is 
built into the system to allow a wide 
variation. The signal which rings the bell is a 
20 hz. The voltage of the ac is 48 volts, but 
since it is superimposed on the dc, it can 
sum up to a total of 96 v. The dial tone 
varies from exchange to exchange. Anything 
that will make a sound will do. 

A line from the exchange to the sub¬ 
scriber is called a loop. The overall im¬ 
pedance can range from 900 ohms to about 
1.5 k., although they like to shoot for a 
happy medium of 1.2 k. Since the sub¬ 
scriber’s telephone is midway around the 
loop, it looks into an impedance of around 
600 ohms, and this value is the standard 
value used by radio stations in a remote 
broadcast loop. The frequency bandpass for 
conversational subscribers is 300 to 3khz. 
This has proven most effective for trans¬ 
mission of speech with the highest intelligi¬ 
bility. Broadcast loops come in several 
classes. One has a passband essentially the 
same as a standard telephone loop. This class 
is used most often for sports and newscasts. 
The class of loop used for disc jocky type 
programs, where some transmission of music 
is required, passes up to 8 khz., and finally, 
FM stations occasionally use the most ex¬ 
pensive class with a full audio passband. 
(With very few exceptions, AM broadcast 
stations have an audio bandwidth limiting at 
6 khz.) 

Audio levels for the telephone system are 
centered around a reference (O db) of 1 
milliwatt across a 600 ohm load. Broadcast 
loops generally hold their audio levels at 0 to 
+6 db. Home subscribers have no engineer to 
watch a level meter, and so it is difficult to 
pin down the audio level. Bell system 
engineers have no way of knowing whether 
the user will be a love-sick bobby-soxer or an 
eight-year-old telling grandpa about the fish 
he just caught. These represent two extremes 
for audio level. For design purposes, they try 
to consider the average of all voltage levels 
over a three-second period at -12 db. Using 
this figure as a design center, they are at 
least able to minimize crosstalk between 
lines. 

When the receiver is lifted, and switches 
S4 and S5 close, a dc path is closed for the 
48 volts on the line. The resultant current 


closes a relay in the central exchange which 
connects you into an available line to dial, 
and isolates your phone from incoming calls. 
As you dial, the pulser, S3, produces a series 
of brief shorts, so far as your telephone is 
concerned. At the exchange, however, these 
“shorts” are seen as a series of current 
pulses. These pulses go into a device similar 
to a stepping relay, which counts the pulses 
and connects your phone to a set of contacts 
determined by the first digit you dialed. 
Each set of contacts is connected to a 
second stepping relay. The relay on the set 
of contacts corresponding to your first digit 
is pulsed when you dial the second digit. 
This connects you to a third stepping relay, 
and so on until you have dialed the full 
number. The final position of the last relay 
is connected to the telephone you are 
calling. The presence of your signal trying to 
reach this number closes another relay which 
sets the ringing mechanism into motion. 

The ringing mechanism sends a 48 volt ac 
pulse into the line you are calling. This pulse 
passes through the blocking capacitor and 
rings the bell. When that line is picked up, its 
current censor closes making the final 
connection. The ring pulse, by the way, is 
one of two possible signals, depending on 
the service you have. Both are based on a 
5-second cycle. A “long” ring is on for one 
third of the time and off two thirds. Some 
phones ring in a sequence of two short rings, 
each one sixth of the time with one. sixth 
interval between them, and then pause for 
one half of the time. 
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Fig. 2. Touch-tone switching matrix. 

The touch-tone system, now available in 
some localities, sends a combination of two 
audio tones down the line which trip a 
frequency sensitive relay. From there the 
sequence is similar to the dial system except 
that frequency sensitive relays are used 
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instead of the stepping relays. The combina¬ 
tions are given in the matrix shown here. 
The tones for any given digit are determined 
by the intersection of the tone-lines at which 
the button is located. For example, the digit, 
4, would send out a combination of 770 hz, 
and 1209 hz. The two figures in the bottom 
row, # and * are only available on certain 
military and industrial phones. The 941 hz 
signal only appears in a standard phone 
when the zero button is pressed. The fourth 
vertical row (1633 hz) is not used at present, 
except in certain data-transmission systems. 
For the most part, it is reserved for further 
expansion. 

The descriptions given so far are a very 
simplified version of what goes on when you 
make a phone call. Multiply this by a 
theoretical ten million possible number 
combinations and you can get a slight idea 
of the nightmarish complexity of the 
system. One small goof by some character 
who doesn’t quite know what he is doing, 
reflecting back through the central ex¬ 
change, can upset the whole applecart. The 
telephone system, being an emergency 
service, is therefore protected by federal and 
state laws against any tampering that might 
disrupt the service or invade anybody’s 
privacy. As one telephone engineer explained 
to me, “It’s not that we’re trying to 
monopolize the equipment, but unless we 
know what is hung on that line, we can’t do 
our job. Also, you’re paying for the service, 
not the lines. If you put on an extension 
phone of your own, you’re taking service 
that you’re not paying for.” 

Over the years, Amateur Radio has 
proven its worth time and again in emer¬ 
gencies. When disaster strikes, it is good that 
all services can work together and combine 
all available facilities for the public good. 
Now the telephone company cannot and 
does not object to the infinitesimal amount 
of competition offered by hams chatting 
long distance over the air. But when we use 
their own facilities to phone-patch a pleasure 
call in competition with them, you’ve got to 
admit that’s getting a bit dirty. While the 
telephone company won’t go broke from the 
loss of an occasional service charge, the 
reputation of Amateur Radio is far too 
valuable to allow it to be cheapened by so 
small a thing as that. What I have told about 
the telephone system so far, as well as what I 
am about to tell, is not by any means being 
revealed so that my brother hams can 
outsmart Mr. Bell, but rather, if the need 
should ever arise, that they might have.the 


know-how necessary to make use of every 
available facility for the good of their 
fellow-men. In such a case as that, even the 
strictest of the telephone people would very 
probably go along with you. And so I clear 
my conscience with the reminder that you 
receive with this knowledge a responsibility 
to use it only to the greater credit of the 
fraternity. One clown can ruin things for all 
of us. 

When it comes to coupling into a tele¬ 
phone line with equipment of other than 
Bell System design, we should look first at 
the broadcast stations. They do this sort of 
thing on a far larger scale than any other 
telephone company customer. In the broad¬ 
cast industry the most common method is 
transformer coupling. Broadcast loops are 
generally treated as if they were 600 ohm 
balanced lines. Therefore, any 600 ohm 
transformer winding should offer a decent 
match. It is worth noting that the telephone 
people sometimes clear their lines with a 
high-power surge at around 500 volts dc. A 
blocking capacitor of sufficient capacity 
with a good high voltage rating can save you 
a lot of grief. Remember also that the 600 
ohm winding only looks like 600 ohms if the 
other winding is properly matched. If the 
transformer has, for instance, a 10 K 
primary and a 600 ohm secondary, it must 
have a 10 K load across the primary. Also, 
some means should be provided to insure 
that the audio level does not exceed about 0 
db, even if it means buying a meter. For 
those who want to stay on the good side of 
Mr. Bell, the telephone company makes 
available in many places a coupling trans¬ 
former together with a telephone fitted to 
automatically remove it from the line when 
the receiver is down. After a $5 installation 
charge, it only adds 50c a month to your 
bill. 

If you intend to record off the phone, 
remember that the law requires that a 
“beep” be sounded on the line, or that the 
other party know right from the start that a 
record is being made. 

There are a number of low-priced 
induction pickups on the market which 
work by detecting the magnetic field of the 
autotransformer or of the earphone. These 
not only work, but they will also feed a 
signal into the line if the level is high 
enough. However, unless the other party is 
aware of it from the beginning, it may prove 
to be a violation of the federal wiretap 
laws.. 

The diagram shows all the necessary 
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LET DOWtKEY HELP SOL VE YOURANTENNA 
SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C, 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-leve! to 1 KW use. 
The unit illustrated is equipped with a special high isolation connector ("G” type) at the normally closed or re¬ 
ceive position. This ‘‘G" connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, N, TNC„ C or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 



ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sales representative, or write direct to the factory. 


2260 INDUSTRIAL LANE • BROOMFIELD. COLORADO 80020 
TELEPHONE AREA CODE 303/466-7303 • P.O.BOX 348 
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Fig. 3. Isolating circuit for coupling to 
phone line. 


elements for coupling into or out of a 
telephone line. The three resistors may be 
entirely unnecessary if the primary winding 
of the transformer matches exactly the 
circuit feeding it. Using realistic values, 
however, it’s perfectly possible to have a 20 
K transformer and a 1 meg recorder or 
modulator input. If such were the case, R2 
would have to equal the transformer im¬ 
pedance, (in this instance, 20K) R1 in series 
with R2 should equal the apparatus im¬ 
pedance (1 meg.) The values are different 
enough that R1 could be 1 meg, and the 
series combination of R1 and R2 would not 
make that much difference. With this 
arrangement, R3 could be left out. This 
could take audio off the line quite effective¬ 
ly, but it would have a 50:1 attenuation if 
you tried to feed voltage in. Much better to 
properly select your transformer in the first 


place. Taking another case, suppose you 
were using the same transformer as before, 
but feeding it from a 10 K source. R2 would 
still match the transformer, R3 would match 
the source (10 K), R1 would have to be 
about 10 times the larger of the other two 
(in the case, 200 K). If the apparatus had an 
impedance equal to the primary impedance 
of the transformer, you could then leave out 
all three resistors and there would be no 
attenuation. The meter, M1 is a standard VU 
or decibel meter to ensure that the lever 
going out onto the line were the same as that 
coming in (no more than 0 db). The 
capacitor serves to block against any high- 
power dc surge, and is picked so that the Xc 
is about 1/10 that of the line. I have given 
enough information for the ham who is 
reasonably proficient in the art to quickly 
calculate the proper values to meet his 
needs. In the interests of Amateur Radio, 
and also in the interests of the reader, if you 
cannot figure out the proper values with the 
information given here, I’d say don’t mess 
with the line. Unless you really know your 
stuff, it’s better for you to buy a pickup coil 
or pay the extra few bucks to the phone 
company for one of their couplers. . W2FEZ 
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Dave Mann, K2AGZ 

One Daniel Lane 

Kinnelon, New Jersey 07405 


Leaky Lines 


I’ve been lambasting the editorialist of QST for 
quite a while, on the basis of his ill-conceived piece 
last February concerning freedom of speech. After 
a couple of recent experiences, I have revised 
slightly my stated views on this matter, and would 
like to outline my current ideas on the subject. 

You will recall that I opposed the notion that 
freedom of expression should be censored in any 
way. I said then that mature and intelligent people 
are capable of discussing anything under the sun 
without becoming emotional or insulting. I still 
feel this to be valid. Unfortunately, I did not take 
into account the fact that there are some who are 
not all that intelligent. I neglected to remember 
that there are people who will go out of their way, 
and seek deliberately to hurt, out of intolerance, 
bigotry, envy, or some fancied grievance. 

There are many malcontents in this world, and 
we have our fair share of them in Amateur Radio. 
There are bullies, misfits, paranoids, and a whole 
range of peculiar types who are not prepared to 
maintain that degree of dispassionate detachment 
which would permit discussion minus any violent 
verbal abuse. The very existence of this group casts 
some skepticism into my mind now, about the 
wisdom of my words; I have misgivings. 

It isn’t proper, after all, to steer clear of foul 
language, if I’m going to turn right around and 
backbite some other ham. I may never utter a 
sacrilege, yet I may get away with slander, libel or 1 
may bear false witness. Though I may avoid highly 
charged questions and political controversy, I may 
indulge in hypocrisy of the vilest kind. 

There seems to be some idea that if a guy waves 
Old Glory and says he believes in the sanctity of 
motherhood and the home, he is then perfectly 
free to go on the air and express all kinds of 
poison, without fear of retribution. He can say 
anything, (so long as he doesn’t cuss,) about 
another race, creed or color. He has only to avoid 
foul language, treason and sedition, heresy or 
irreverence, and he is within bounds. 

I don’t mean to suggest that we should not 
express dislike or disapproval. But, if you feel that 
someone is an unmitigated scoundrel or a plain 
louse, don’t tell some third party about it on the 
air. It sounds horrible. Put it in a letter to him, or 
call him on the phone, and tell him. Or better yet, 
try to ignore the whole thing, and save yourself an 

ulcer. We’ll all be better off. 

* * 

Apropos this question of contempt for others, I 
wonder if you’ve seen some “letters to the editor” 


from some of the younger hams. I’m getting a bit 
fed up with characters who automatically classify 
everyone over thirty an old fogey. They tend to 
put their age alongside their signature, as if to 
proclaim, “Look what a bright and precocious 
child I am. ” 

They say we aren’t keeping up with electronics, 
and call us a flock of doddering morons. What a 
crock of sophomoric sassafras! There are all sorts 
of persuasions in ham radio. But I warrant that the 
very first thing that attracted almost all of them, 
like almost all of us, was the ability to communi¬ 
cate; that’s the name of the game. Theory, design, 
research, construction and other technical facets 
almost invariably are a later development. 

Why does a teen-age kid presume to tell his 
elders that they have no right to indulge their own 
particular desires and aspirations? Are only the 
young entitled to “do their own thing?” How do 
some people arrive at the startling conclusion that 
anyone who does not share their standards is 
somehow unworthy? Where is the justification for 
this canard? 

This hobby is all things to all hams, and if some 
of these child prodigies don’t like it, perhaps they 
should forsake ham radio and cultivate astro-phy¬ 
sics, brain surgery or some other field wherein they 
may breathe the highly rarified air of genius. 

I resent any implication that everybody who 
has achieved adulthood is a doddering, senile cretin 
who once passed a test, and has been stagnating 
and vegetating ever since. Perhaps we have lost 
some of our bounce, to be sure; that’s life. But 
there is one thing we like to think; we try to get 
along. We try not to be rude and discourteous to 
others, most of us. And, with few exceptions, we 
do not treat our ham colleagues with contempt and 
disdain. 

I’d love to be around to hear what some of 
these “young Turks” will say, some fifteen or 
twenty years hence, when some college punk, still 
wet behind the ears, calls them dead wood, and 
says they ought to “shape up or ship out.” 

% * 

First “beisbol.” Then motion pictures and TV. 
Then the motorcar and airplane. Then moveable 
type, penicillin, radio and the carburetor. Oh yes, 
pity poor Robert Fulton and John Fitch; The 
Russians also invented the steamboat; or didn’t 
you know that? What will they claim next? This 
reminds me of the old Gershwin song which went 
something like, but not precisely like this: 
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They all laughed at Ivan Tomashevski 
When he said the world was round, 

They all laughed when Popovich recorded sound, 
They all laughed at Vronski and Polonski 
When they said that man could fly, 

They told Kazullski wireless was the bull-ski 
That’s the same old cry.etc. 

I’d like to say a few kind words about SWL’s. 
Not so much extravagant praise, but merely some 
recognition for the impulse behind the cards we 
sometimes get via the bureaus. I’ve noticed that in 
addition to the information they convey, some¬ 
times surprisingly comprehansive with respect to 
conditions, propagation, and so forth, these people 
often display marked ability to copy code. Some¬ 
how it makes all the little carping complaints of 
the anti-CW proponents seem a bit unworthy. The 
hams who propose dispensing with the code as a 
Requisite for a license should devote some thought 
to this. The SWL wants to accumulate QSL cards 
from hams. He therefore sets about learning how 
to copy CW. There is no requirement that he do 
this. The achievement is its own reward. He has a 
goal, and this provides him with the necessary 
incentive. How then, can hams indulge themselves 
and abandon themselves to inertia and indolence, 
bemoaning their misfortune at having to meet code 
• standards, at the same time knowing that non-hams 
are beating them at their own game? 

I hope the time will never come when CW is 
done away with. Not only is it an efficient mode of 
communication, but a time-hallowed and tradit¬ 
ional part of our historical development. Many a 
golden chapter in the shining chronicle of Amateur 
Radio would never have been written but for this, 
our first and most venerable method of transmit¬ 
ting radio signals. 

* * 

Remember how Charlie Correll used to answer 
the phone? “Hello. Dis is de Fresh Air Taxicab 
Company. Andrew H. Brown, president, speakin’.” 
Then came the sultry voice of the temptress, 
Madame Queen. “Hello, Andy.” Andy’s tone of 
voice would change completely. “Heeeee-llloooo,” 
he would drool. 

I’m always reminded of this Amos ’n Andy bit, 
whenever I hear the following phenomenon. 

A flock of guys are on the air, yapping about 
this and that; everything in general, and nothing in 
particular. Lots of kidding; references to graying 
hair or baldness, false teeth, and bulging waistlines. 
There’s talk about grandchildren, mobile homes in 
Florida, and moaning over little aches and pains, 
bursitis and lumbago. In short, from all indications 
these gents are certainly well within the category 
of middle age, and perhaps just a teensy-weensy bit 
older. 

All of a sudden a female voice is heard, ’way off 
in the distance, just about a smidgeon above the 
noise level. Immediately these elderly parties are 
galvanized into a strange and wonderful meta¬ 
morphosis. In one fell swoop they not only 
develop super-acute hearing, but they seem to shed 
the accumulated years as a snake molts his skin. 
They revert to virile rooster-hood in an instant, and 


they become a gaggle of contending tomcats, 
serenading and caterwauling to some feline para¬ 
mour from the backyard fence. They fall all over 
themselves in a spirited competition for the lady’s 
attention. From the sound of the response to this 
tomatoe, you would think she was Raquel Welch, 
Brigitte Bardot and Sophia Loren, all rolled into 
one. 

Next time you hear a YL breaker, pay particu¬ 
lar attention to the atavism of all the old gaffers, 
and see if you don’t get a great kick out of it. It’s 
more fun than monkey gland extract, or a hor¬ 
mone injection, and who knows? It might just be 
the answer to the growing problem of geriatrics. 
There’s nothing like a little old fashioned S - X to 
stimulate some life in the old bones, right? 

* * 

FAMILIAR SOUNDS DEPARTMENT 

“Hello, CQ, CQ, CQ, from K2AGZ. Kilo two 
Alpha Golf Zulu calling CQ and standing by.” 

“K2AGZ. K2. Z. This'is K .Baker, 

wheeeeeeeeeeeeeeeeee.”“QRZ, QRZ, QRZ. The 
station calling K2AGZ, please try again. QRM took 
you out. This is K2AGZ standing by for you.” 

“K2AG.this is KR7 .Whhheeeeeeeeee. 

Hello test, one two three four.four three two 

one. Whhhhheeeeeeee squawk, splatter, squeak, 
crunch, bang, clang, crash, @f $%!&*() testing, 
testing, heeeeelllllllllloooooooooo test.” 

“KR7 question mark. KR7 question mark, this 
is Kilo two America Germany Zanzibar. I’m not 
quite getting your call, old man. There’s heavy 
QRM, would you try it one more time please? 
Over.” 

“Heeeeeeelllllllllloooooooooo, test. 
BBBBbbbbbZZZzzz. RRRRrrrrRRRRRrrrrr. Burp, 
wah-wah-wah, tweet tweet tweet tweet. Whistle, 
tweedle-dee-dee. HaUUooooo, test, is anybody 
using this frequency?” 

“Nobody is using it. Go ahead, old man. You’re 

a real nice fellow. K2AGZ clear and QRT.” * * * 
* * 

In keeping with my generally iconoclastic 
attitudes, I’d like to give the “back o’ me hand” to 
all these self-appointed watchdogs who seem to 
have proliferated recently on the bands. These 
screwballs, of course, did not just appear out of 
nowhere. They were spawned, in my view, by a 
recent editorial in a certain magazine which saw fit 
to open a whole can of beans about self-policing 
• ourselves. 

Now, there’s nothing new about this. Indeed, 
we have been discussing it for years. In fact, it is 
the number one subject of the speech made by the 
Director of any given section, at the annual roast 
beef dinner of the Radio Club. But this time it was 
a bit different. For the very first time, someone 
came out in print, favoring the vitiation of one of 
our basic Constitutional privileges. Freedom of 
Speech. But Freedom of Speech is like pregnancy 
or death. There’s no such thing as a little bit of it. 
You either have it or you haven’t! 

A typewriter is like a gun. It will shoot 
anything you point it at. The man behind it must 
exercise good judgment at all times. In this 
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particular case the man behind the typewriter, 
obsessed with his own brilliance and wit, having to 
come up with a column about something or other, 
allowed himself to make an error of judgment . He 
exhumed this moldy fig from his mildewing trunk 
of ideas, never reckoning that it might raise a 
stench. And he underestimated the common sense 
of the readership! 

For years and years hardly anyone ever took 
issue with the pronunciamentos which came down 
from New Mount Sinai, Connecticut 06111. Sacred 
cows, like other ruminants, become so absorbed in 
the chewing of their cuds that they develop total 
obliviousness to their surroundings; a sort of 
self-mesmerism. But in today’s world things are 
different. There are no longer any sacred cows. Or, 
if there are, they simply are not venerated any 
more. Poor old Hirohito celebrated his birthday 
the other day, and it rated three lines on page 27 
of the Paterson Evening News. 'When Mr. H. H. 
Humphrey crossed the street in St. Paul, a cab 
driver honked his horn and snarled at him, and two 
elderly Republican ladies made a rude gesture. Sic 
transit gloria mundi! 

The Editor never considered that this piece 
would provoke a deluge of protest. Who woulda 
thunk it? Wonder of wonders? from the Sanctum 
Sanctorum an encyclical had been pronounced, yet 
it was not accepted unquestioningly as dogma. This 
was decidedly not the reaction he had anticipated. 

So.in the next issue but one, along with 

some of the letters of objection, the Editor wrote 
some minor retractions and statements of clarifica¬ 
tion, which sounded, for all the world, like 
backtracking. He had to, for clearly, the natives 
were restless. To the everlasting credit of amateur 
radio, people who rarely expressed any opinions at 
all, wrote articulate, intelligent, and even brilliant 
denunciations of this attempt to stifle free speech 
on the bands. 

Of course, there were some who agreed with 
the editorial. I have heard a few of them, anony¬ 
mously playing “vigilante” on the air, taking issue 
with those with whom they disagree. Mostly they 
concern themselves with an occasional hell or 
damn. One of these persons is a confirmed addict 
to the use of “By Golly” and “Jimmy Cricket”. 

Consulting my Partridge’s Dictionary of Slang, I 
came up with the following. By Gosh, By Golly 
and By Gum are expletive substitutes for the Name 
of the Deity. Strange to say, the mild expressions, 
Goodness Gracious and Doggone It are similarly 
derived. Since one of the Ten Commandments 
expressly forbids taking the Name of the Lord in 
vain, somebody devised this method of cussing 
without actually being profane. Semantically 
speaking, however, the changed words do not 
change the substance or context; it’s still swearing. 

Jiminy Cricket, Jumpin’ Catfish, Gee Whiz, 
Criminy and Cripes, are all derived from the Name 
of the Saviour, and their use is every bit as 
objectionable as would be the use of His Name, as 
innocently as they sound! 

Shucks, Pshaw, Shoot and others beginning 
with the consonantal diphthong “sh” are all meant 


to take the place of that nasty pejorative which 
refers to a certain biological function, the less said 
about which, the better. In this group is included 
the non sequitur, horsefeathers. 

Fudge and Phooey I leave to your imagination; 
this is a family type publication! 

I hesitate to speculate upon the derivation of 
things like I’ll be homswoggled, or I’ll be jiggered. 
But drat it, darn it, what the heck, and son of a 
gun are perfectly obvious to anyone with half an 
ear for sounds. I did not investigate either, into 
nifty, to get one’s wind up, or the often used 
bodacious. 

If you are interested in just how hairy this 
question of linguistics can get, just try using the 
terms, slowpoke or bugger, while talking to a 
Britisher. You’re likely to get your head handed to 
you. 

Well, what I’ve been driving at is this. I would 
far rather hear someone say an occasional hell or 
damn than some of those overdone cliches which 
are accepted as innocent. There is no valid reason 
for a Cripes man to look down his nose at a Hell’s 
Fire man. If the latter were to say Brimstone and 
Ashes, or Perdition, it would not even get a raised 
eyebrow in polite society. Yet, the meaning is 
exactly the same. 

Let’s face it; language belongs to those who use 
it, not to those who would like to regulate and 
limit it. And if you really want to get down to 
cases, it’s not really the words these people are 
gunning for. They are trying to shoot down the 
ideas that are expressed by words. And ultimately 
to take away your right and mine to express them. 

* * * 

Would someone please explain. 

Why the hardest thing in the world to get is an 
honest audio report. 

Why the next hardest thing to get is a rotator 
that doesn’t quit during the worst blizzard of the 
winter. 

Where to find a ham who is satisfied with your 
S-Meter. 

Why the guy with the most atrocious banana- 
boat swing is the most zealous opponent of 
electronic keyers, on the grounds that they rob 
fists of individuality. 

Why your XYL insists upon using the vacuum 
when the signals are marginal. 

Why certain hams send CQ at a swifter rate 
than their ability to copy, and when you match 
their sending speed exactly, they request you to 
QRS. 

Why some ignoramus breaks, uninvited, into 
your discussion without identifying, and demands, 
“Why don’t youse guys stop talkin’ about all that 
political crap? Dontcha know that controversial 
stuff is outa bounds? What are ya anyway, a bunch 
o’ commies?” 

Why the lid who starts calling CQ on your 
frequency always says to the guy he hooks up 
with, “We’re getting QRM’d. Boy, I dunno what’s 
happening nowadays on the ham bands. There’s 
just no courtesy anymore.” But don’t get me 
wrong.I love Amateur Radio! K2AGZ 
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VHP FM MONITOR RECEIVER 




Only 
$69.95 
Postpaid 
in the U.S.A. 


100% MADE 
IN U.S.A. 

The new VANGUARD FMR-150 is not just another frequency converter but a complete FM re¬ 
ceiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating those closely 
spaced stations you hear together on other sets* Double conversion to eliminate interference from 
image frequencies* Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity, and minimum 
cross modulation* Automatic squelch for eliminating noise* Self-contained speaker* Operates on 
12v. D.C. negative ground* Heavy gauge anodized aluminum case 6" x 7" x 1-3/8"* Provision for 
4 crystal controlled channels at the push of a button* One channel of your choice supplied with 
receiver. Additional channels available just by plugging in another crystal at $4.95 ea. No need to 
buy another RF unit as in some other sets* Factory tuned to cover any 6MHz segment from 135 
to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our factory. Include 
remittance in full plus sales tax if you reside in N. V. Be sure to state the 6MHz segment you will 
want to cover and the exact push button frequencies to be included. 

_VANGUARD LABS M.V 96 , 2 ,^^ Av8 - 


Autobandwidth 

The accompanying diagram is an auto¬ 
matic bandwidth control circuit for the if 
strip ot ham receivers. It will give a mini¬ 
mum bandwidth of 1800 hz, with a signal 
input at the antenna of 1 uv and the 
maximum if response for signals greater than 
1000 uv. Since the choice of photo cell PR 
governs the actual extremes I shall not quote 
any figures. 



VI emits light and is controlled by the 
A VC. 

Photo cell PR is in series with the Q 
multiplier set in its minimum bandwidth 
condition and therefore continually adjusts 
to the signal tuned. It is quite effective for 
weak signals, giving a better signal/noise 
ratio. It is operated by a simple switch. 

The patent for this device was granted Jan¬ 
uary 4, 1966, number 3,227,961. 



In the actual unit many cells seeing 
different parts of the visible spectrum were 
tested. 

Since the idea is simple, I will say no 
more. 

Roderick A. Johnson, K1PIZ 
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George Wilson WIOLP 
318 Fisher Street 
Walpole, MA 02081 


Scope Calibrator 


Introduction 

Instrumentation for the amateur who 
does his own design, construction and repair 
work has improved remarkably over the past 
twenty years! It is hard to imagine how we 
tuned antenna systems without VSWR 
meters and forward/reverse power meters. 
Most of us were lucky if we had a simple 
volt-ohm-milliameter. Those of us who knew 
what an oscilloscope was considered it far- 
out for application to our amateur problems. 
Today we have a wide range of instruments 
available, varying in sophistication from the 
spectrum analyzer (“Panadaptors” and 
similar instruments) to gadgets like the 
calibrator to be described in this article. 



Functional Description 

Perhaps the most frustrating aspect of 
using an inexpensive oscilloscope is its lack 
of voltage calibration. This frustration can 
be easily eliminated by the addition of an 
external calibrator which allows the signal 
under test and the calibrating signal to be 
switched without disconnecting and recon¬ 
necting the oscilloscope leads. The calibrator 
produces square waves of known voltage 
amplitudes. With one of these square waves 
applied to the oscilloscope’s input terminals, 
the gain of the oscilloscope is adjusted until 
the signal height on the tube face is a 


convenient number of divisions when 
measured by the reticle in front of the tube 
face. Typically, a ten-volt square wave may 
by applied and the gain adjusted such that 
the square wave is ten divisions high on the 
reticle. Each division on the reticle is then 
equivalent to 1 volt. Similarly, if a one volt 
square wave were applied and the gain set 
for ten divisions, each division would re¬ 
present 0.1 volts. 

OSCILLOSCOPE CALIBRATOR 



Circuit Description 

The calibrator circuit (see circuit dia¬ 
gram) consists of an isolation transformer, a 
rectifier, a Zener diode clipping circuit, a 
step attenuator, and a selector switch. The 
isolation transformer minimizes the electric 
shock hazard. Note that an electrostatic 
shield between the primary and secondary is 
suggested to minimize the coupling of 60 
hertz hum into the oscilloscope’s input 
circuit. The rectifier reduces the sinusoidal 
voltage across the transformer’s secondary to 
a “half sinewave,” i. e., to a half-wave- 
rectified waveform. The clipping circuit 
further reduces the waveform to a form very 
close to a squarewave with peak-to-peak 
amplitude of 10 volts. The step attenuator 
provides outputs of 1.0 and 0.1 volts; these, 
and the basic 10 volt square wave, may be 
selected by the switch. 
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OUR MOST COPIED PRODUCT 

''THOUSANDS SOLD" 


MAY BE LEFT IN 
LINE, UP 
TO 2,000 WATTS 


$15 


95 



The best value we 
hove ever offered! 


S. W. R. B R I D G E 

MODEL,SWB-2 
READS FORWARD AND 
REFLECTED POWER 
SIMULTANEOUSLY 
“EASY READ** METERS 
USE FOR REFERENCE 
POWER METER 
DUAL 100-MICROAMP 
METER MOVEMENTS 
LOW INSERTION LOSS 
SIZE-5'*X2**X2 , * 

ADD $1 FOR POSTAGEl 


S.W.R. BRIDGE and 
FIELD^STRENGTH METER 

9 95 

THE BEST VALUE WE 
HAVE EVER OFFERED} 

GOOD THROUGH 2 METERS 


OUR MODEL S W B-4 
ADDS1POSTAGE 



Professionally Approved Deluxe 20,000 Ohm/Volt 
COMPLETE WITH LEATHER CASE 


20,000 OHMS/VOLT DC-10,000 OHMS/VOLT AC 
Quick range selection DC Voltage; 5-25-100-500-1000 
Two-color expanded scale AC Voltage: 5-25-100-500-1000 
Piecislon resistors DC Current: 50u'-5-50-500MA 

Low circuit loading Resistance: GK-60K-600K-6MEG-60meg. 

Jeweled meter movement Decibels: -20 to +62 DB 


Thousonds of these fine meters sold to 
horns, experimenters, government ond 
industrial plonts. 


SHIPPED PREPAID USA 
QUEMENT MODEL MT-2 


Complete outfit 


,3E. TEST LEADS,IN- 


$ 13.95 



Our Own High Quality 
Inter-com System 


MODEL 

QIC-2 



$9.95 FOR 2 UNITS. ADDS! FOR SHIPPINGl 
4 TRANSISTORS 250 MW AUDIO PWR 


OUk OWN 
PROFESSIONAL 

stereo-monoral phones 



“$25 QPH-1 8 0HMS ~ 
VALUE” QPH-2 600 OHMS - 


ADDS! FOR SHIPPING 


$ 12.95 

S15.95 



SINCE 1933 


PHONE AREA 408-294-0464 


FAST SERVICE 


QUEMENT 


1000 SOUTH BASCOM AVE. 


SAN JOSE, CALIF. 95128 


NOTICE: CALIFORNIA RESIDENTS INCLUDE 5 PERCENT SALES TAX 


Physical Description 

The calibrator is built in a 
2-1/4 x 2-1/4 x 4 inch minibox. The layout 
of parts is simple and not critical and, 
therefore, no drawings have been included in 
this article. Care should be taken to shield 
and separate the test signal leads from the 60 
hertz calibration signal circuits. 

A pair of banana plugs are mounted on 
3/4 inch centers at one end of the minibox. 
These plug directly into the oscilloscope’s 
input terminals. A pair of terminals similar 



to the oscilloscope’s input terminals are 
mounted on the other end of the minibox 
and are used to connect the test signal. 

The switch has four positions: test signal, 
ten volts, one volt and 0.1 volts. This choice 
of calibration voltages will allow full-scale 
calibration of the oscilloscope in the range 
from 0.1 volts to 100 volts. 

Conclusion 

The convenience afforded by this cali¬ 
brator makes it well worth its cost and the 
time necessary to build it. Its accuracy is 
governed by the accuracy of the Zener 
diode. The diode specified in the parts list 
will give 5% accuracy which is similar to the 
accuracy provided by common panel meters. 
Additional accuracy is probably limited by 
the oscilloscope’s deflection linearity and 
the width of the oscilloscope’s trace. 

This device will greatly simplify work on 
both transistor and tube circuits. It makes an 
oscilloscope double as a vacuum tube volt¬ 
meter at minimum cost with the con¬ 
venience of not having to connect a separate 
instrument to make voltage measurements. 

.. . WIOLP 
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Vidiots That Have Known Me 

Robert Manning K1YSD 
Box 66 

West Rye, NH 03891 



“Hey, you, you jerk! Yeah you, the 
ham-operator dum dum!” A voice boomed 
out into the morning stillness and assaulted 
my eardrums as I was leaving for the 
unemployment office (I’m having trouble 
getting work in my chosen profession. 
There’s not much call for a human cannon¬ 
ball anymore—especially since the last time 
out I overshot the net, carromed off the 
cotton candy machine, which ran amuck 
turning most of the audience into a cluster 
of Bo Jangles looking for a Shirley Temple, 
landed smack on top of the tatooed lady, 
turning her black and blue and obliterating 
most of her artwork, startled the fire-eater 
who hiccoughed and set fire to the bearded 
lady which scared hell out of the sword 
swallower, causing him to inadvertantly re¬ 
lease the spring catch on a Malayan machette 
thus performing not only an auto-appen- 
dectomy, but much more serious damage. 
To this day, whenever he sees me, he kicks 
off his high heels, lifts his skirt and tears 
after me shouting all sorts of threats in a 
shrill voice! I don’t know what his complaint 
is—they named a sandwich after him—sliced 
chicken). 


The roar had emanated from one of my 
female neighbors—you know the type—so 
misshapen and ugly that if she’d been seen 
by Moses, there’d have been eleven com¬ 
mandments. She is the possessor of a cavern¬ 
ous mouth'so large that, by comparison, a 7 
ply 6:00x16 Goodyear white wall looks like 
a licorice-and-peppermint lifesaver. “Do you 
know,” she thundered, “that every time you 
play with that radio junk of yours, my toast 
turns black and I start hearing things?” 

Remembering item No. 32 from the 
pamphlet, “How To Handle TVI Complaints 
With Tact and Diplomacy,” I deported 
myself like any other mature, gentlemanly, 
self-respecting ham would have done under 
similar circumstances. I jingled the change in 
my pocket, brushed back my Alan Ladd 
forelock, straightened my tie, wound my 
wrist watch, picked my nose, checked my 
zipper and, with a yell of “Blow it out your 
smokestack you beady-eyed daughter of an 
illegitimate pickpocket!”, I hurled the 
largest rock I could find at the big-mouthed 
old bat! 

Unfortunately, I missed the old bag—my 
knuckleball just isn’t what it used to be—and 
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hit her pet, “Heinrick,” New England’s 
largest living carnivore-a German shep¬ 
herd—an animal with the mentality of a. 
citizen bander, the disposition of a newly 
appointed “OO” and singularly devoid of 
any form of mirth who’d obviously read 
Mein Kampf and bore a grudge for losing 
WW II. 

Taking refuge in my car, I watched the 
beast eat my fender, headlight, rear-view 
mirror and top it off with my two-meter 
halo. 

Finally, fully gorged, fully sated and 
having vented his spleen, he started back 
towards his owner. I couldn’t resist one 
parting reparte as I drove off in my now 
fender-light-antennaless car, and I said, 
speaking to the dog but in a voice loud 
enough for the neighbor to hear, “See ya, 
Heinrick, and tell your ‘mother’ (with all 
which that implied) that if she keeps hearing 
things, the men in the Good Humor uni¬ 
forms with the snow-white, crepe-soled 
sneakers are going to certify her as a class 
“A” goober and wheel her off in a wire mesh 
basket wrapped in a wet bed sheet!” 

As I rounded the corner on two wheels— 
chortling and wondering where I was going 
to get a fender for a ’36 Hudson Terraplane, 
I heard a loud crash from the rear of the car. 
Later investigation showed that I had solved 
one of the old broad’s problems. If she 
wanted any more toast—black or other¬ 
wise—she’d have to run an extension cord all 
the way to my license plate and trailer hitch. 

This is but one of the 800 I.T.V.I. cases 
that I had been involved in during a five-year 
tour at a trailer park (ofttimes referred to as 
a “horizontal high rise” or “an instant 
slum”). [Now, if the type-setter has kept out 
of the Haig&Haig, isn’t hung over and hasn’t 
been distracted by a passing micro-mini 
skirt, as I suspect must have happened in 
three of my last four articles, since, in each 
case, a key word was changed, turning an 
otherwise humorous paragraph into a mean¬ 
ingless jumble of unconnectable words, you 
will notice that I said I.T.V.I.] 

ITVI is a little complicated to define. The 
initials, of course, stand for Imaginary Tele¬ 
vision Interference, but it goes much deeper 
and is more profound than simple imagina¬ 
tion on the part of an arbitrary or isolated 


television viewer. 

ITVI is the product of the bigotted and 
stagnated mind of “The VIDIOT." The 
Vidiot (Video Idiot) has become an ever 
growing ethnic group within our society— 
moving into “1984” and “Big Brother” 
twenty years premature. He is totally mes¬ 
merized by that flickering rectangular eye. 
His entire thought processes, eating habits 
and even his sex life are controlled by 
CYCLOPS! . . . CYCLOPS all hail the one- 
eyed God! . . . “Johnny has to be in bed by 
half past the Flying Nun” ... “I want you 
home before The FBI” . . . “The roast will 
be done about quarter to ADAM-12 . . . 

(One Vidiot I know of became so des¬ 
pondent when his set was removed for 
repairs that his wife was forced to light up 
the aquarium, sit him down in front of it 
and keep reassuring him that it was a Jacques 
Cousteau Special. When that wore off, she 
mixed him a “Missing TV set cocktail”-six 
parts prune juice to one part gin—the Vidiot 
knew the TV was missing, but he was too 
damned busy to really care.) 

The Vidiot comes in two forms. The type 
that has jumped from infancy to senility 
completely omitting maturity, and the type 
that exists in a limbo state of arrested 
pubescence! 

If you felt the urge for creative analogies, 
you could call them Vidicon Buddhists— 
differing from the “navel contemplating” 
Buddhists only so far as the location of the 
navel to be contemplated is concerned. The 
Vidiot searches for Nirvana through a trans¬ 
planted electronic and transistorized navel 
installed in a cabinet, but is nonetheless 
connected to it by an ivisible optical/audi¬ 
tory umbilical cord. 

Imaginary interference can be conjured 
up in the mind of a vidiot at the slightest 
provocation (especially during one of his 
favorite programs-like BOZO or Dark 
Shadows or the Late Night Movie showing, 
“The Oyster that swallowed Mt. McKin¬ 
ley”), and at the first flicker he can be 
expected to leap into the air with a rousing, 
“HUZZAH!”, whip his bumbershoot out of 
the elephant foot, slam his purple pith 
helmet on his head, yank open the door, 
and, like some modern Don Quixote, 
wearing only the CD pith helmet, jockey 
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shorts and mucklucks and waving the bum- 
bershoot in one hand and a TV Guide in the 
other, race into the night screaming, ”1 
know you’re out here—my TV is flickering!” 

Where do vidiots come from and why do 
they hang to this outmoded belief? This 
fallacy—like burying a hank of hair and a 
fingernail at the full of the moon to rid 
yourself of warts, eating raw eggs to improve 
virility, or buying Playboy “just for the 
articles” has been passed on from vidiot to 
vidiot—stupidity is not contagious, but to 
not believe would mean that Cyclops is not 
infallible. 

TV repairmen live in constant terror of a 
call from a vidiot where the set will have to 
be removed. The “sophisticated” repairman 
comes armed with COPE, NERVINE and 
MILLTOWNS; the “average” repairman 
simply brings along a leather strap or a bullet 
for the vidiot to bite on while the repairman 
pries his fingers off the fine tuning knob; but 
the uncouth repairman simply walks in and 
bludgeons the vidiot with the stubby end of 
an Indian club. 

An ITVI or Vidiot call can almost always 
be distinguished within the first few words 
of the conversation. The vidiot has a ten¬ 
dency to “gild the lily,” the voices he 
hears always “sound” like a ham, the lines 
he sees always “look” like the lines of a ham, 
and more often than not he’ll claim that he’s 
hearing Morse code. 

You know this “frogmouth” wouldn’t 
know Morse code if Marconi, Samuel B. 
Morse and Hiram Percy Maxim were all 
simultaneously hammering out “CQ DX” on 
the frontal lobe of his cerebrum with an axe 
handle, a No. 9 iron, and a croquet mallet 
respectively. 

It was a common, rather than uncom¬ 
mon, thing to be interrupted during snoozes, 
showers and other nefarious activities by the 
ringing of Alexander Graham Bell’s dubious 
contribution to moderna. (Incidently, I have 
definitely established that the first phone 
conversation was not “Mr. Watson, come 
here I want you!” but rather a call from the 
downstairs neighbor complaining that Mr. 
Bell’s infernal machine was interfering with 
the operation of the neighbors’ VICTROLA, 
making Enrico Caruso sound like a bari¬ 
tone!) 


When the phone rings for a TVI call, as 
some of you are undoubtedly aware, it 
seems to possess a special tonal quality—sort 
of a cross between a death knell and the 
noise your car makes 30 minutes after 
you’ve mailed off the last payment. 

Picking up the phone on these occasions 
I’d say in my most cordial manner, “Hello 
there! Whom have I the pleasure of addres¬ 
sing over this veritable miracle of electrical 
science?” After a slight pause, a voice would 
rumble back, “Listen you wacky nut—you’re 
on my TV and if you don’t stop it, I’m 
coming up there and whomp you on the top 
of the head with a 2x4 until you’re bowleg¬ 
ged from the neck down!” 

“Ah, forsooth,” said I, remembering—be 
nice, be calm. “If you will tell me where you 
reside and abide, I’ll come down and take a 
look at your TV, for, verily, I haven’t had 
my rig on in almost a fortnight!” 

“Whazzat? Whazzat? What the hell are 
you talking about? Huh? Huh?” 

“I said, where do you live, stupid?” 

Living as I did in a trailer court where 
your furthest neighbor was as close as 100 
yards and where there were over 80 TV’s 
within the area, I thought it a good practice 
to visit anyone with a complaint—just to 
keep good will up and rumors down. In all 
800 cases, I never had a bona fide case of 
TVI attributable to me. This gave me a 
first-hand look at a continuing flow of 
vidiots which defies description. At one time 
I thought that I must possess some inner 
personal magnetism that attracted the luna¬ 
tic fringe like ZSA ZSA attracts and accumu¬ 
lates jewelry. 

With each call, I would dutifully don my 
“technical-type” coat—actually a sanitation 
engineer’s coat which I’d appropriated at a 
Trailways bus depot—and picked up my 
Interference Portmanteau, which contained 
on one side TVI brochures, high pass filters, 
wave traps and some test equipment (all 
about as useful in ITVI cases as the “pill” is 
to an octogenarian). On the other side, I 
carried my Vidiot Analytical Conglometer. 

In order to understand the V.A.C., you 
must first understand the mental workings 
of the Vidiot. He will not install a high-pass 
filter or a wave trap, even though they’re 
free. He wants someone or something he can 
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blame, hate and rant about. The V.A.C. is 
my own design and is flexible enough to 
handle most vidiots. 

The Vidiot Analytical Conglometer is 
housed in a 5x6 mini box. There are only 
three basic parts to it: (1) A small variac 
coupled to an ac meter and ac plug. The 
meter is labeled in five stages. Depending 
upon the vidiot you are dealing with, you 
can adjust your conglometer to read the 
cause of his problems as being A, the 
weather; B, the bomb; C, the Russians; D, 
rockets; and E, UFO’s. (2) The second part 
is a 3” speaker with alligator clips to parallel 
to the output of the TV—if you can cause a 
feed back squeal, you can make him believe 
anything. (3) Appearance—the conglometer 
has got to look impressive. I have a rotatable 
tea strainer plumb on top and a two-section 
auto antenna on the side, plus a number of 
lights, knobs and other assorted junk. 

I cannot possibly recount all 800 ITVI 
cases, but I can give you a typical incident. 

Clad in my technician-type coat, 1 jour¬ 
neyed to the home of the complainer. My 
eyes had become accustomed to the dark by 
the time I arrived. (Vidiots always call at 
night.) So as I entered the dark, murky 
interior, I could easily make out the semi- 
prostrate form of the vidiot with his hair 
hanging down into his can of Black Label 
which he clutched as if it would take a skin 
graft to remove it. 

I was immediately accosted by two ani¬ 
mal forms. The first, a future vidiot-a sticky 
jam, tar- and glue-fingered, curtain-climbing, 
crumb-grabbing, rug rat that attached itself 
to my leg like Sinbad’s “old man of the sea,” 
shrieking and screaming something totally 
unintelligible (all vidiots have one or two of 
these around the house; and the second was 
the smallest, nastiest, noisiest, most pop- 
eyed Chihuahua that I’d ever seen. 

“Clem,” came a voice from the kitchen, 
“tell the man he won’t bite!” 

“The dog or kid, lady?” I asked. “I don’t 
mind that bug-eyed canine chomping on my 
shin bone, but if that kid so much as breaks 
the skin, I want a tetanus shot right away!” 

About this time, Clem, the vidiot, de¬ 
meaned himself to notice me, and brushing 
the ashes and crumbs from his gravy and 
beer stained “T” shirt, he looked up but 


didn’t get up, and in the vernacular of all 
vidiots, he said, “Dahh, so you’re the ham 
bum that’s been screwing up my TV, huh?” 

“You tell him, Clem!” came the voice 
from the kitchen. 

“Look neighbor,” I said, trying desper¬ 
ately to drop the portmanteau on top of the 
dog while trying to get a death grip on the 
40 pounds of animated garbage who was 
now not only trying to get his gooey hand 
into my pocket, but also doing his level best 
to break every bone in my instep. “I came 
down to see if I could give you a helping 
hand. I haven’t had my rig on in several 
days—now where’s the TV set?” 

“Don’t gimme that crud!” he said. 

“Tell him off, Clem,” came from the 
kitchen. 

“I know all about you hams ... yeah, we 
had one of you guys back in Oklabraska— 
soon as the old man left, the old lady’d get 
on there and start making dates all over 
town. Then the kids would get on there and 
talk to each other,” he grumbled officiously. 

“Tell him, Clem!” came the voice from 
the kitchen. 

“And another thing,” he said, turning to 
get another beer (I seized this opportunity 
to Norden Bombsight the goddamn dog and 
surreptitiously twist the kid’s ear a full 180 
degrees—both went screaming—louder, if 
that’s possible-into the kitchen), “That big 
antenna of yours is sucking all the power out 
of my set.” 

“Tell him off, Clem!” came the voice 
from the kitchen (unbelievably over the 
wailing din of a scrunched dog and a 
twisted-eared kid). 

“You suppose you could show me the TV 
set and keep the commentary for later,” I 
said. 

“Smart Bustard, huh? That’s it over in 
the corner. Maw had it for 15 years and 
we’ve had it for 5. Never had any trouble 
except for you hams,” he said, indicating a 
large, brown crate about the size of a 
restaurant freezer with what appeared to be 
a broken coat hanger with tinsel hanging off 
it. 

“Where’s the screen?” 

“Right there, that six inch hole, see the 
flickering? You’re doing that. See what 
you’re doing? Huh? Huh? 
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“Tell him off, Clem,” came from the 
kitchen. 

“I’m standing right here, so what can I be 
doing? You ever think about having ’er 
stuffed?” 

“The TV?” 

“No, that voice from the kitchen!” 
Ducking a beer can, I continued, “Buddy, 
this set is 20 years old and the only way 
you’re gonna get a picture on it is with the 
help of Timothy Leary!” 

“Who’s he? Another screwy ham?” 


“Tell him, Clem,” came from the kitchen. 
“Ya know, friend,” I said, “I could solve 
all your problems just by inserting a small 
piece of lead in your left ear!” 

“That would fix everything up, huh?” 

“As far as I’m concerned, it would!” 
“How would you insert the lead?” 

“With a .38 Smith and Wesson . . . 

... K1YSD 

(Type-setter's note: I am not distracted by micro- 
mini skirts. However, the editor's Bermuda shorts 
occasionally catch my eye ... ) 


Mobile Transmitter Heater Switching 

In amateur FM communications opera¬ 
tion long periods are spent monitoring a 
sometimes vacent channel with relatively 
few transmissions. When I converted an old 
rig to put in my car, it soon became appar¬ 
ent that keeping the transmitter filaments 
hot would result in a considerable power 
waste from the already overtaxed car bat¬ 
tery. The receiver uses many filament type 
low current tubes, but the transmitter heat¬ 
ers waste power. The rig is remotely con¬ 
trolled in the trunk by a control head and 
connecting cable. No means was provided to 
allow separate switching for the transmitter 
heaters. 

To solve this problem I devised a switch¬ 
ing method that allowed the desired control, 
but with no extra switches or cables on the 
control head. The scheme is shown in Fig. 
1. When the receiver is turned on, the trans¬ 
mitter filaments will not be turned on until 
the microphone push-to-talk button is push¬ 
ed. When the button is pushed, the T—R re¬ 
lay and K1 will be activated. As KI pulls in, 
it in turn turns on K2. One set of contacts 
on K2 activates the transmitter heaters, and 
the other set of contacts holds K2 in contin¬ 
uously. When you wish to turn the transmit¬ 
ter heaters off, simply momentarily turn the 
receiver power off and the voltage to K2 
will be gone. The receiver can then be turn¬ 
ed on without activating K2, unless the push 
to talk switch is activated. 

In my case, Kl was not necessary because 
the T-R switch had an extra pair of contacts. 
Be sure that the contacts of K2 can handle 
the current that your transmitter requires. 
Six volt relays can be used with series 
resistors calculated from Ohm’s Law, al¬ 
though this will add to current drain. 

This system can increase power waste 


♦ 1ZVDC FROM RECEIVER 



during transmission because of the relay cur¬ 
rent, and some people may not like to wait 
for the transmitter to warm up. However, 
this was a good solution in my case because 
of my style of operating and limited activity 
on our local channel. If you don’t like to 
waste power, and you don’t like to run ca¬ 
bles and install switches where there is no 
room for switches, this system may solve 
your problems too. 

Clifford Klinert, WB6BIH 


MOVING? 

Every day we get a handful of wrappers 
back from the post office with either a change 
of address on them or a note that the sub¬ 
scriber has moved and left no address. The 
magazines are thrown out and just the wrap¬ 
per returned. Please don't expect us to send 
you another copy if you forget to let us know 
about your new address. And remember that 
in this day of the extra rapid computer it 
takes six weeks to make an address change 
instead of the few days it used to when we 
worked slowly and by hand. 
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Don McCoy WAQHKC 
4250 Hoyt Court 
Wheat Ridge CO 80033 


The Protector 


Here is a practical circuit to have around. 
It can be used for protecting your ham gear 
or perhaps your expensive new color TV. A 
fellow at work was telling me how his house 
power went on and off three times in rapid 
sucession during a storm. He and his family 
were watching their color TV at the time. 
After the power settled down, his TV didn’t 
work and it cost something like $130 to get 
it all straightened out. This got me to 
thinking about what such an occurence 
could do to my new solid state color TV. 

The Protector is what I came up with. 
Here’s how it works: 

When 115 volts ac is available at the 
plug, and the fuse is good, the Reset Ready 
light will come on through pins 2 and the 
normally closed pins 5 and 8. Then you 
press the momentary Reset pushbutton. This 
operates the relay by putting 115 volts 
across pins 7 and 2, which is the relay coil. 
When the relay operates, the Reset Ready 
light goes out due to pins 5 and 8 opening. 
Pin 8 closes to pin 6, which is wired to pin 7 
and the relay “locks up” through its own 
contacts and stays operated even when the 
momentary pushbutton is released. The 115 
volts for the output receptacle is taken from 
pins 6 and 2 which are in parallel with the 
coil. The “Thyrector” across the output is to 
limit any surges or transients in the house 
current. 

If the power should go off or dip to 
about 85-90 volts on my particular one, the 
relay will drop out, opening pins 6 and 8. 


Now even if the power comes right back on, 
there is no path to energize the coil or 
supply power to the output receptacle. The 
circuit will stay this way until the reset 
button is pushed. 



Fig. 1. Diagram of the protector using a 
G.E. thyrector. No. 6RS20SP606. 


I used a Potter & Brumfield KRP11AG 
because I had one around. Just about any 
single-pole double-throw relay which has the 
contact rating that you need will do. None 
of the parts are critical. The “Thyrector” 
and Reset Ready light are kind of an 
optional item. Depending on your junkbox 
and scrounging ability, the whole thing 
shouldn’t cost more than a couple of bucks. 

I have mine between the color TV and 
the outlet now, and it has been working fine. 

. . . WA011KC 
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L. B. Cebik W4RNL 
245 Morning View Drive 
Athens, GA 30601 


Slower Tuning Rates 

for Older Receivers 


After the oscillator has been stabilized, 
the front end sensitized, and the if crystal¬ 
lized, older receivers still lack a feature 
which makes the newer products attractive 
despite their cost. That feature is a slow, 
smooth tuning rate that allows one to tune 
across and with the signal rather than by it. 
Modern receivers have tuning rates varying 
from ten to 25 khz per revolution of the 
dial. In addition, they are free of backlash 
and have that smooth-as-velvet feel. Touch is 
part of what sells the browsing- ham on the 
display model in the radio shops. 

A couple of years ago, W7ZC/W5CA 
published an idea for slowing down the 
tuning rate of the Drake 2-B. Basically, he 
mounted a Jackson Bros, drive externally on 
the panel of the 2-B, using the holes already 
there for panel screws. Thus, he could 
replace the original dial whenever he sold the 
receiver without leaving any tell-tale signs of 
his modification. To add the drive, all he 
needed were a plate to mount it on and 
some L brackets to anchor the plate to the 
panel. The idea is adaptable to almost any of 
the older receivers around and will give a 
truly modern tuning rate plus the back¬ 
lash-free velvet feel that comes from ball 
bearing veftiiers. 

Since there are still plenty of older 
receivers around just waiting for modificat¬ 
ion, the original idea could stand some 
updating. It had a couple of drawbacks. With 
the 2-B, for example, moving from 40, 20. 
or 15 to 80 or 10 meters means shifting the 
dial from one end of the scale to the other. 
It takes a while at 7 khz per revolution to do 
this. In fact, one could miss a ten meter 


opening while getting to the left end of the 
scale. Secondly, the W7ZC mounting pre¬ 
cludes use of the tuning dial scale. Although 
calibration of the theorectically 40 khz scale 
was not accurate because the oscillator was 
not linear, the scale was useful for logging 
purposes when one needed to find a station 
again. 

By revising the mounting scheme and 
chosing an appropriate dial to replace the 
original, it is possible to overcome both 
flaws. In fact, one could even add a logging 
scale to receivers not already having one. 
With a little practice, interpolation of frequ¬ 
ency to te'nths of a khz is possible and 
practical. 

The first job is to find a dial that will 
permit the use of both the 6-to-l reduction 
and the straight-through features of the 
Jackson drive. That part is easy. The Galaxy- 
transceivers and the WRL Duobander use a 
dial which internally holds a Jackson vernier 
unit. If you order one or the other from 
WRL as replacement parts, make sure you 
order all the pieces and ask for the hardware. 
They didn’t send the little 2-56 screws to 
fasten the straight-through dial to the ver¬ 
nier, but perhaps this was an oversight. The 
difference between the Galaxy and the 
Duobander dials is that the former has a 
logging scale already scribed on the outer 
dial. If your receiver does not already have 
such a scale, this dial just might fill the bill. 
You might also want to get the little plastic 
piece that serves as a setting marker. Since I 
have a 2-B, I ordered the Duobander knobs. 

Before showing how to mount the new 
dial, I should warn that anyone used to a 
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large tuning knob will find the two-speed 
dial awkward at first. It takes two fingers to 
turn, and the straight-through takes effort, 
since it has to move the little knob at six 
times the speed. It is a case of mechanical 
disadvantage. No more one-finger spinning 
from one end of the band to the other. But 
the whole point of the two speed dial is to 
be able to get to the part of the band which 
interests us and then to have really fine 
tuning. 

A tip on tuning technique: don’t tune 
overhand. It will tire you out in a few 
minutes. If the dial is low enough, rest the 
back of your wrist and hand on the table 
and tune underhand. The technique gives 
you smooth tuning and a precise feel. Your 
hand and arm muscles work only at tuning 
(which takes little effort) instead of tuning 
plus supporting the arm and hand (which 
takes a lot of effort). Little things make the 
difference between pleasant operating and 
tiring battles. 

With the WRL dial, the whole assembly 
can be mounted closer to the panel than 
W7ZC described. The Jackson drive extends 
only about a 32nd beyond the dial. Using 
the sketches as a guide, mount the dial and 
drive on a plate the same diameter as the dial 
on one side, and as long as necessary on the 




other. The rounded side allows you to 
mount a calibration scale behind the dial, 
which is about the same diameter as the 
original 2-B dial. Since the plate is needed 
only to prevent rotational movement (the 
shaft does the main supporting job), it need 
not be heavy or large. Eighteen guage alumi¬ 
num or slightly thicker bakelite is fine. For 
the 2-B, I cut a second piece that crosses the 
extension as a T in order to fit the panel 
holes available. Cutting the original as a T 
would work just as well. 

The two-piece version has an advantage: 
it allows final alignment so that everything 
turns smoothly. It is a good idea to drill all 
screw holes in a slot shape and to let the 
screws and lockwashers do the job of hold¬ 
ing things in place. No matter how carefully 
I measure, I am always a bit off with the 
drill. After getting fed up with the modifi¬ 
cation because the drive would bind, I 
realized that it wasn’t lined up properly. The 
slots let me tighten the drive to the shaft 
first and then align the plates to it. Now the 
drive works as smoothly as without any 
load. 

By using 4-40 screws (which fit through 
the sheet metal screw holes without reaming 
them out) and a bunch of extra nuts I had 
lying around, I solved the spacer problem. I 



Fig. 1. Mounting of plates and two-speed 
dial/drive as applied to the Drake 2-B re¬ 
ceiver. Modify as required by the particular 
receiver being adapted for a slower tuning 
rate. 
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recommend 3/8 inch spacers, but 1/4 inch 
spacers with solid washers on top and fiber 
or felt washers against the panel to prevent 
marring will do as well. For other receivers, 
the size of the spacer will depend on how far 
out from the panel the dial shaft extends. 

The shaft of the drive requires a half to 
5/8 inch hole. I used the larger size because I 
wanted to keep the 2-B calibration plate. It 
is kept turning by a spring on the dial shaft 
pushing against the plate which in turn 
pushes against the dial. Since the Jackson 
drive does not push onto the shaft as far as 
the original dial, there is space to be filled 
up. Tubing with an inside diameter of 1/4 
inch of either metal or plastic, or even a gob 
of electrical tape wound around the shaft 
will do nicely. The aim is to keep the plate 
turning with dial rotation but to allow 
freedom enough to reset it at will. I had a 
large number of 1 /4 inch inner and 9/16 inch 
outer diameter washers which slid very 
nicely onto the shaft. Just choose the right 
number for the shaft length to be filled up. 
The advantage of the washers is that if 
something binds, the washers will turn 
against each other so that nothing is dam¬ 
aged. But under normal tuning, they turn as 
a unit because of their friction contact with 
the shaft and with each other. 

The same idea can be applied in adding a 
scale to a receiver without one. The 2-B 
backs up the spring by a wide margin on the 
shaft. A washer against the panel, a spring, 
another wide washer, and then a felt washer 
with a drop of oil on it against the back of 
the scale plate will allow the plate to turn 
freely if something heavier on the friction 
goes between the plate and the drive. The 
gob of tape or a metal spacer with dry felt 
washers on either end will do the trick here. 

For a professional look, paint the metal 
plate holding the dial black or to match or 
contrast with the receiver panel and knob. 
To impress your friends with your home 
brew ability and with the fact that you are 
one up on them with the same old gear, 
leave it a shiny aluminum or raw bakelite. 
The entire job is quite simple (about two 
hours work), but it gives the impression of 
immense complexity and ingenuity. And 
when you tune in your calibrator note and 
can hear it for a couple of revolutions of the 



speed dial/drive. Adjust dimensions to fit 
particular receiver being modified. 

Note: dimensions of slots not critical, but 
keep slots aligned as shown. Reversal of 
directions allows plate holding the dial to 
slip more easily as the dial is rotated. Lock- 
washers are essential in fastening the two 
plates together. 

dial, you will amaze everyone, including 
yourself. 

The real advance is in operating ease. 
With a slow tuning rate, you will hear 
stations that you previously passed over as 
part of the popping line noise and QRN. 
Now they have a tone that rises or falls 
depending on which sideband you are tun¬ 
ing. “You can’t work ’em if you can’t hear 
’em”, is an old saying, and we can add that 
being able to recognize a signal is half the 
job of hearing the hard ones. 

An ultra-slow tuning rate is useless with¬ 
out a stable receiver. Some receivers drift 
faster than one could turn the knob of the 
new drive to follow them. That is another 
place the straight-through knob comes in 
handy. But stability comes first on the 
receiver modification priorities. Once you 
have achieved that or have a receiver like the 
2-B, which remains stable even as it grows 
old, then you can concentrate on tuning rate 
and calibration. Here, the WRL knob and 
the Jackson Bros, drive really help. And this 
is the point where I came in. 

....W4RNL 

*David Middleton, W7ZC/W5CA, “Slowing Down 
the Tuning Rate on the Drake 2-B,” 73. Septem¬ 
ber, 1965, p. 44. 
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A. E. McGee, Jr. K5LLI 
2815 Materhorn Drive 
Dallas, TX 75228 


Positive Identification of 
Calibrator Harmonics 


The availability of low-cost high- 
frequency transistors and integrated circuits 
has made it possible to build inexpensively a 
100 khz crystal calibrator with useable 
harmonics extending into the region of 400 
to 500 mhz. 1 This means that you will have 
perhaps 4,000 or so crystal controlled signals 
available, all of which sound exactly alike 
when tuned in on a receiver. It is a real 
problem, therefore, to determine which 
harmonic of 100 khz is being received at any 
given time. 

The usual method of identification 

On the lower frequencies, when using a 
general coverage receiver, you can tune to 
WWV at some known frequency, and by 
carefully tuning away you can count the 
number of 100 khz harmonics tuned 
through until you reach the desired fre¬ 
quency. For example, if you wish to locate 
7.0 mhz, you can first tune to WWV at 5.0 
mhz, then tune higher in frequency until 
you come to the twentieth 100 khz 
harmonic above 5.0 mhz. This will be 
exactly 7.0 mhz. Of course, you must be 
sure of which WWV signal you are tuned to, 
but since the WWV transmissions are spaced 
at such wide intervals (2.5 mhz between the 
2.5 and 5.0 mhz signals, and 5 mhz between 
the 5.0 through 25.0 mhz signals) there is 
little likelihood of making a mistake, even 
with a poorly calibrated receiver. 

Possibility of error 

With a limited-coverage receiver, such as 
the ham-bands-only type, you can tune to 
7.0 mhz and perhaps you will hear a 100 khz 
harmonic at this dial setting. This is 
probably the 70th harmonic of 100 khz at 


7.0 mhz, but it could also be the 69th at 6.9 
mhz or the 71st at 7.1 mhz, and the 
indication would still be exactly the same. 

At higher frequencies even a receiver with 
a wide tuning range will have the same 
difficulty. For example, say you build a 
receiver covering the range of 100 mhz to 
120 mhz. A grid-dip meter will get you 
somewhere near the desired range, but the 
100 khz calibrator will be useless for 
accurate calibration because you will be 
unable to positively identify any of the 200 
or so 100 khz harmonics that you will be 
able to hear. 

What is needed is some means of giving 
each harmonic some characteristic that 
would distinguish it from all of the other 
harmonics generated by the 100 khz calibra¬ 
tor. 

A new method of identification 

A simple way to do this would be to use 
two crystal calibrators. One calibrator would 
operate at exactly 100 khz, while the other 
would be adjusted to operate slightly above 


100 KHZ 



Fig. 1. Block diagram of proposed method 
of identifying lOOkhz calibrator harmonics. 
f=frequency of lOOkhz harmonic tuned to. 
f1=frequency difference in hertz between 
first and second oscillators. fo=audio output 
frequency in hertz. 


46 


73 MAGAZINE 






or below 100 khz. Let’s see what would 
happen if the second oscillator frequency 
were made 100 khz plus 10 hz, or 100.01 
khz. The 100 khz and the 100.01 khz signals 
are fed simultaneously into a receiver that is 
equipped with an AM detector. If the 
receiver is tuned to 100 khz, there will be 
audio output signal, the frequency of which 
is equal to the difference in the two 
oscillator frequencies. In this case the 
difference is 10 hz. 

Now we will tune the receiver to the 
second calibrator harmonic at 200 khz. The 
second harmonic of the 100 khz oscillator 
will be 200 khz, and the second harmonic of 
the 100.01 khz oscillator will be 200.02 khz. 
The difference frequency is now .02 khz, or 
20 hz, which is the audio output frequency. 
The third harmonics of the calibrators would 
be 300 khz and 300.03 khz, which would 
give an audio output of 30 hz, etc. 

As we go up in frequency the spacing 
between the calibrator harmonics becomes 
greater and greater, increasing exactly 10 hz 
with each consecutive harmonic. This could 
theoretically continue until you reached an 
output frequency of 50 khz, but the rf and 
audio bandwidths of most receivers would 
prevent going this high. 

In order to determine which harmonic we 
are tuned to, we only need to measure the 
frequency of the audio output tone in hertz 
and divide by 10. Multiplying this answer by 
100 khz will then give the correct frequency. 
After determining the frequency, you can 
turn off the oscillator with the 10 hz 
frequency offset and zero the receiver on the 
exact 100 khz harmonic for an accurate 
calibration point. 

Now if you tune a limited-coverage 
receiver to 7.0 mhz, and with both calibrator 
oscillators running you have an audio output 
of 700 hz, you can be certain that you are 
actually tuned to 7.0 mhz. This is the only 
frequency, for all practical purposes, where 
you would have a 700 hz output frequency. 
6.9 mhz would give an output of 690 hz, 
while 7.1 mhz would give an output of 710 
hz, etc. 

Technical details 

The audio output frequency would have 
to be measured very accurately - at least to 
the nearest 10 hz or whatever 100 khz 
frequency offset you may be using. A 
frequency counter would probably be 
required to get accuracy of this order. This is 
no longer the hang up it would have been a 
few years ago. The introduction of in¬ 


expensive integrated circuits has made it 
possible to build a good frequency counter 
at relatively small cost. 2 . 3 Some of the older 
tube-type counters are also available at 
surplus outlets at reasonable prices. 

For our purposes the counter would only 
need to be capable of measuring the audio 
frequencies. The bandwidth of the receiver 
would be the limiting factor in most cases, 
and the 100 khz frequency offset would 
have to be set so as to get a useable output 
from the receiver when tuned to the desired 
100 khz harmonic. For example, if the 
receiver bandwidth is 10 khz, with a 10 hz 
offset the highest measurable 100 khz 
harmonic would be the 1000th, or 100 mhz. 
With a 5 hz offset you could measure to 200 
mhz, with a 20 hz offset you could measure 
to 50 mhz, etc. 

The two calibrator oscillators must be 
accurately adjusted to their proper fre¬ 
quencies. In order to set one oscillator to 
exactly 100 khz, first tune the receiver to 
WWV at the highest receivable frequency 
where a steady signal can be heard. Wait 
until the tone goes off (the last two minutes 
of each five-minute period) and adjust the 
calibrator frequency for zero beat. Watch 
the receiver S-meter. When you are close to 
zero beat, the meter will begin to move back 
and forth at a rate equal to thg frequency 
difference. Adjust the oscillator trimmer 
carefully until the meter moves very slowly 
and then stops. This will be exactly the 100 
khz point. 

The other calibrator can be offset the 
correct amount from 100 khz by using the 
counter to measure the beat note between it 
and WWV. For example, with a 10 hz offset 
you would adjust the oscillator for a 1500 
hz beat note with WWV at 15 mhz (the 
150th harmonic of 100 khz), or a 2,000 hz 
beat with WWV at 20 mhz, etc. 

The 100 khz calibrator oscillators must 
be very stable. A transistor oscillator built 
with high quality parts and powered by a 
mercury battery would probably meet the 
requirements. A simple 100 khz transistor 
oscillator developed by the National Bureau 
of Standards has a short-time frequency 
variation of about three parts in 10,000 
million, and a long-interval variation of 
about three parts in 1000 million. 4 

You would have to take care that the 
oscillators would be subjected to as little 
change in temperature as possible. Of course, 
if similar parts are used in both oscillators, it 
is probable that they will drift at approxi¬ 
mately the same rate with temperature or 
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voltage changes. Thus the relative fre¬ 
quencies of the oscillators would not change, 
and the location of the received harmonics 
would still be correctly indicated. 

Receiver stability would not be a deter¬ 
mining factor in the accuracy of this system, 
as long as the calibrator harmonics could be 
held within the pass band long enough to 
enable measurement of their frequency 
difference. 

Since this output frequency is the result 
of the calibrator harmonics beating against 
each other in the AM detector, a slight drift 
in the receiver local oscillator will not cause 
a change in the output frequency, but only a 
decrease in its amplitude. 

Considerable thought has been given to 
the ideas expressed here, and I believe that 
their proper application would result in a 
simple, practical method of positive identi¬ 
fication of any individual 100 khz harmonic 
heard on a receiver. I have not tested this 
system, however, mainly because I do not 
yet have a frequency counter. I don’t think 
any great problems would be encountered, 
except possibly in the stability of the cali¬ 
brator oscillators. 

. . . K5LLI 


References: (1) AsJie, "1(JU Kiiz i Inn-Line Pulse 
Generator,” 73, February, 1968, p. 24. (2) Jones, 
“An Integrated Circuit Electronic Counter,” 73, 
February, 1968, p. 6. (3) Suding, “A Cheap and 
Easy Frequency Counter,” 73, November, 1967, p. 
6. (4) Kiver, Transistors in Radio and Television, 
McGraw-Hill, 1956, p. 141. 


Ham Tips: Save That Shielded Braid 

Normally discarded shielded braid can 
be used as both a soldering aid and a heat 
sink. To utilize the braid as a soldering aid, 
dip the tip of the braid into some rosin flux. 
When desoldering components, heat them 
first and then touch the braid to the 
terminal. The mesh on the braid will act as a 
sponge and soak up the solder, leaving the 
terminal clean and solder-free. 

When soldering to heat-sensitive compo¬ 
nents, use the braid minus the flux to 
conduct excess heat away from the compo¬ 
nent. 

As the solder fills the braid, simply clip 
off the solder filled portion leaving fresh 
braid for future use. 

Happy soldering! 

Elliott S. Kan ter, W9KXJ 
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W. B. Cameron, WA4UZM 
324 South Riverhills Drive 
Temple Terrace, Florida 336 1 7 


Adapting AM 

Transmitters to FM 


In many parts of the country, one of the 
most popular bands today is two-meter FM. 
Most of the equipment is obsolete com¬ 
mercial equipment which has become avail¬ 
able to the amateur market because changes 
in the standards necessitated replacement of 
the old wide-band gear with newer narrow 
band equipment. Some new FM transceivers 
designed especially for the amateur market 
are beginning to appear, but they are in the 
$300 range. If the amateur does not have 
access to obsolete commercial equipment or 
the inclination to adapt it to amateur 
frequencies, he may feel cut off from this 
interesting mode of operation. However, it is 
possible to get on the air experimentally by 
adapting existing AM equipment, as this 
article will show. 

The first thing to do is to receive some¬ 
body else’s signal. If you have a two-meter 
converter, you can do a passable job of 
receiving strong local FM signals by slope¬ 
tuning an AM receiver, or using an FM 
adapter which is available for some receivers. 
If you are receiving narrow-band FM, the 
product detector in a sideband receiver 
works very well. 

Once you have heard something on the 
air, the next problem is how to talk back to 
it. If you have an existing two-meter AM 
transmitter, the likelihood is that it uses 8 
mhz crystals. The easiest way to adapt this is 
to build a separate FM generator which 
produces a signal on 8 mhz and inject it at 
the crystal oscillator stage. 

I converted one such transmitter by 
removing the AM modulator stages, and 
utilizing the sockets which were there to 
make a three tube FM generator. The diagram 
and parts values are shown in Fig. l.Two 
6SL7 tubes and one 6SG7 are used. These 
were selected simply because the octal 
sockets were already in the chassis. More 
modern equivalents can be substituted and 
only very slight modifications in parts values 
may be required thereby. 

One 6SL7 serves as a high gain voltage 


amplifier for a high impedence microphone. 
There is nothing very special about this 
except that it has an rf trap in the input, 
which is a good feature to build into any 
high frequency transmitter. You may not 
need it, but rf has a nasty way of getting 
into the grid of the first tube without it. 

The other 6SL7 serves as a Pierce oscilla¬ 
tor and a PM modulator. You will note that 
there are two variable capacitors in the 
crystal oscillator circuit. The 25 pf capacitor 
is a vernier frequency adjustment for 
bringing the crystal exactly to the right spot. 
The 100 pf capacitor controls feedback. The 
two capacitors interact somewhat, and the 
feedback capacitor can actually be replaced 
in most cases with a small fixed mica of 20 
to 50 pf, but if you put the variable in to 
begin with, you have the advantage of 
adjusting for optimum output even with a 
balky crystal. This may prove to be 
important, especially if you have to doctor 
the crystal onto frequency yourself. 

Divide the desired output frequency by 
36, which will place the crystal in the four 
megacycle range (146,940/36 = 4081.666). 
You can order a crystal with' reasonable 
tolerance from a number of the firms who 
specialize in regrinding surplus crystals. The 
crystal I obtained proved finally to be 
slightly too high in frequency to net with 
other stations on the air. The 25 pf con¬ 
denser was not sufficient to bring it all the 
way to frequency, so I used one of the old 
ham tricks. I opened the crystal holder and 
carefully drew a 1/8 inch circle with a lead 
pencil right in the middle of one side of the 
plate. Upon reassembly, this proved to have 
moved the crystal just enough so that the 
APC padder would pull it precisely zero beat 
with other stations on the air. I found a 20 
pf fixed capacitor suitable for the feedback 
circuit, although some crystals and tubes 
might require as much as 100. Obviously, a 
crystal oven would be better than a “raw” 
crystal, if it is available. 

The second half of this 6SL7 tube is a PM 
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Fig. 1. Simplified 8 mhz FM generator and crystal substitute. 


modulator. Do not bypass the 22K resistor 
in the cathode as this degeneration is im¬ 
portant to the operation of this stage. I will 
not detail how this particular modulator 
works except to note that it produces almost 
as much amplitude modulation as phase 
modulation. The amplitude modulation 
disappears after the signal is passed through 
a number of saturated stages, which is one 
way of describing the hard driven multiplier 
stages in the typical transmitter which has to 
multiply a fundamental signal 36 times to 
get on the frequency. You can check with 
the sensitive rf meter at various stages along 
the line to observe decrement in the existing 
amplitude modulation. By the time you get 
to the final, there should be none at all. 

This does require that the first amplifier 
after the modulator be a very sensitive high 
gain stage. I found a 6SG7 to be a very 
suitable tube for this purpose. Any number 
of miniature tubes will serve as well. The 
only thing you might need to change is the 
screen grid dropping resistor, which should 
be adjusted to provide the proper screen grid 
voltage as indicated in tube charts. One 
further question remains and must be left 
open to experimentation and to the taste of 
the operator. This is the question of audio 
frequency response. PM tends to sound 
tinny and some roll off of high frequencies 
in the transmitter or receiver is required to 
give a more pleasing sound. This can be most 
easily accomplished by shunting the grids 


and/or plates of the 6SL7 speech stages to 
ground with various size capacitors until you 
get the sound you want. 

Obviously, this simple equipment is not 
likely to give you the best signal on the 
band, but then you haven’t invested much in 
it either. If this mode of operation intrigues 
you and you want to carry experimentation 
further, the next thing I would recommend 
is a clipping or compressing circuit in the 
speech stages. This will help maintain a 
higher average deviation while restricting the 
peak deviation. This serves the same basic 
purpose as ALC in a side band transmitter or 
clipping and compressing in an AM 
transmitter, namely that it keeps the 
apparent percentage of modulation at the 
receiver high despite a wide variation in the 
actual level of sound input at the micro¬ 
phone. Again, just as with speech treatment 
in these other modes, excessive compression 
or clipping will distort the sound patterns 
enough to give the transmitter a very 
artificial sound. Taste and judgement are 
required, and for this, you need a good 
friend on the air who can give you a 
technically competent and honest report. 
This may be the hardest part of the whole 
operation to come by, but the FM fraternity 
is still new enough to include a great many 
experimenters, and you can probably find a 
sympathetic critic in your area if you look 
for one. 

. . . WA4UZM 
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Rob McKnight WB2FHW 
Dave Schmarder WA2HNJ 
318 Dewey Avenue 
Buffalo, NY 


CB Sets on Six 


The band primarily used for local con¬ 
tacts is six meters. It is uncrowded and 
transmitters with very low power as well as 
receivers with modest selectivity are widely 
used. Lack of a simple station for six, 
however, keeps many otherwise enthusiastic 
operators away from this band. Having to 
build a converter for the station’s present 
receiver, and an entirely separate transmitter 
for six is not very appealing to many 
operators. This article has the answer to 
their problem. Its subject is the conversion 
of the ordinary, everyday CB set to six- 
meter operation. Several advantages make it 
worthwhile: 1. the set already has the basic 
transmitter and receiver circuits and thus is 
easy to convert; 2. its transceiver type of 
operation is convenient to local contacts; 
and 3. it would make an ideal local vhf net 
monitor. If you were a CB’er turned ham 
and still had the old rig hanging around, you 
would have the added bonus of not having 
to find a CB set to convert in the first place. 

The major requirement is that you obtain 
a CB set suitable for conversion. By suitable 
I mean that it should be a tube type rig and 
not a transistor one. Transistors in the receiver 
work at 27 mhz, but they may not work at 
50 mhz. You would save yourself a lot of 
trouble by working with tubes. As far as test 
equipment goes, a vtvm and a grid dip meter 
are very helpful. 

Conversion 

The receiver section of the transceiver is 
converted in the following manner: 

1. Tune into the CB band, tune up the if 
cans, and get the set working satisfactorily. 

2. Resonate the rf and mixer coils to 50 
mhz with the grid dip meter. Since the 
oscillator usually runs above the if fre¬ 


quency, adjust the oscillator to its proper 
frequency. The receiver is now ready to 
operate. 

3. Tune up a signal on six meters. In place 
of the present tuning capacitor, if it tunes 
too great a range, substitute one with a 
smaller capacitance or remove several plates 
from the one in the set to give less frequency 
range. This, however, may not be desired, as 
one may wish to receive, for example, a 
MARS frequency, in which case he would 
rather leave the original tuning capacitor 
untouched. This finishes the receiver 
conversion. 

The transmitter section of the transceiver 
is converted as follows: 

There are two ways to convert the trans¬ 
mitter: 

1. Leave the original oscillator in the 
circuit and resonate its output coil to 50 
mhz. Insert a 50 mhz overtone crystal in the 
oscillator and you’re finished. Overtone 
crystals, however, are more expensive than 8 
mhz ones, and are usually not used in 
today’s six meter rigs. On the other hand, 
use of an overtone crystal requires one less 
stage in the completed rig. 

2. The second method of conversion and 

probably the most widely used is the use of 
an 8 mhz oscillator-tripler stage and a 
doubler stage. Refer to the circuit diagram 
for details. Important: Be careful not to 
leave out any bypass capacitors or any B+ 
decoupling resistors, otherwise the unit may 
fail to oscillate, or a stage may not work 
properly. An extra tube is required in this 
circuit, that being the doubler stage, which, 
as indicated, can be a section of a 12AX7 or 
a section of a 6U8. In addition L4 should be 
wound inside of L3 for good coupling. The 
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OSCILLATOR TRIPLER DOUBLER FINAL 



Fig. 1. Circuit diagram of the converter transmitter using the 8 mhz oscillator-tripler and the 
doubler stage. Coils LI, L3, L4 were already in the set. L2 was obtained from an old TV 
chassis. This circuit diagram may seem a bit incomplete, but since every CB set is different, 
the circuit must be broad enough to cover all models. As a result, some experimentation will 
be necessary to determine the proper coils to be used. 


transmitter conversion is now complete. 

Tune Up 

Procedure: 1. Hook a No. 47 pilot lamp 
on the antenna jack or terminals. 

2. Set each coil for the approximate 
frequency indicated on the circuit diagram. 

3. Make sure the oscillator is functioning 
properly. This can be determined by lis¬ 
tening to the signal in a nearby receiver. If 
there is a spot switch on the set it can be 
used to listen to the oscillator in the 
transceiver’s receiver. 

4. Put the rf probe of the vtvm on the 
grid of the doubler stage, and tune LI for 
maximum rf indication on the meter (maxi¬ 
mum pointer deflection). If an rf probe is 
not available, put one end of a 1N34 or an 
equivalent diode on the end of the vtvm’s dc 
probe, and touch the free end of the diode 
to the circuit to be measured. 

5. Place the rf probe on the grid of the 
final, and tune L2 for maximum rf indica¬ 
tion. 

6. Place the loading capacitor at mini¬ 
mum capacitance, and tune the plate tuning 
capacitor for maximum brilliance of the No. 
47 pilot lamp previously hooked up. In¬ 
crease the loading by increasing the capac¬ 
itance of the loading capacitor, and then dip 
the current using the plate tuning capacitor. 

7. If an overtone crystal is used instead of 
the 8 mhz oscillator-tripler, the transmitter 
should be tuned by resonating the oscillator 
plate coil to 50 mhz. The rest of the tuning 
is done as described above. 

You now have a complete low power 


station for six meters. All that remains to be 
done is to hook up the antenna and a mike. I 
might add that there is really no need to 
have to switch the beam from the big six 
meter rig, that is if you have one; the set got 
out quite well on a simple dipole mounted 
on a stick of board. The total cost of 
converting the rig was nothing, as all the 
necessary extra parts were available from the 
shack junkbox. So if you want to have some 
fun on the band which is becoming more 
popular every day, try this simple con¬ 
version; you’ll be glad you did! 

. . . WB2FHW & WA2HNJ j 
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Proportional Control %%r^ w2CLL 

J- Flanders, New Jersey 07836 

Crystal Oven 


When the ultimate in stability is required 
in an oscillator, a temperature controlled oven 
must be used. Until recently, ovens took the 
form of a box surrounded by a heating ele¬ 
ment and containing a thermostat. When the 
temperature is too low the thermostat closes, 
causing the heating element to come on. Af¬ 
ter the temperature rises to the thermostat 
switching temperature the heater goes off, al¬ 
lowing the box to cool down. This process 
continues with a full cycle usually taking a 
few seconds. One limitation of this system is 
having the heater either on or off. This 
means that at all times there is either too lit¬ 
tle or too much heat being applied. The re¬ 
sult is a cycling of the box temperature as 
the heater goes on and off. 

In the course of some uhf communica¬ 
tions experiments, where a stable frequency 
and time reference were required, the oven des¬ 
cribed here was built. This oven is capable of 
much better temperature control than the old 
thermostatic type of oven. Proportional con¬ 
trol is used to allow the correct amount of 
heat to be applied. Once the temperature of 
the oven reaches the correct temperature, the 
heater power adjusts to some level between 


AC FEEDBACK 



Fig. 1. Simplified diagram of oven tempera¬ 
ture control. 

all off and all on and stays there. If there is 
a change in the temperature outside the oven, 
the heater power will readjust automatically 
to keep the oven temperature constant. This 
type of oven is used in almost all precision 
frequency standards in commercial use today. 
Many ideas used in the design of this oven 
came from an article by W.L. Smith 
An interesting aspect to this type of oven 
is its relatively low cost. With any kind of 
junk box at all, this proportional oven can be 
built for less than the cost of a thermostatic 
type crystal oven. 



Vector board is used for the electronics. 
The 2 watt heater resistors can be seen 
clamped around the Minibox oven. When 
used, the oven is covered by insulating ma¬ 
terial. 
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...Astronauts beam live TV pictures direct from moon to earth!! 

Even though YOU can’t go to TRANQUILITY BASE... 

YOU CAN TELEVISE YOUR OWN “Live” TV!! 



Join the "SPACE-AGE” Jet-set 
...build a Solid-State TV Camera! 



for a NEW challenge, we offer you pioneering in home telecastin 


• The only known solid-state camera kit available in USA. 

• Completely self-contained including power supply. 

• High performance, straightforward circuitry. 

• Over four years of lab and field testing. 

• SPECIAL FACTORY-DIRECT PRICE AVAILABLE TO CUSTOMERS ORDERING DIRECT FROM THIS AD OR 
WITHIN TWO WEEKS AFTER RECEIVING OUR CCTV CATALOG. REGULAR PRICE: $129.95. VIDICON 
TUBE NOT INCLUDED. AVAILABLE SEPARATELY FOR S3i 

Send for FREE catalog TODAY! „ * 

13TH & BROADWAV NORTH A TVJfUse^h 


MODEL XT-1A, SERIES C-2 SPECIFICATIONS 



PHONE FOR FASTEST SERVICE! DIAL 402-987-3771 

DAKOTA CITY. NEBR. 68731 


Circuit 

Operation of the oven control is best un¬ 
derstood from the simplified diagram. The 
thermistor is a temperature sensitive re¬ 
sistor^. Mechanically, it is attached to the 
inside of the oven case. Electrically, a bridge 


circuit is formed so when the resistance of 
the thermistor is equal to that of resistor R, 
no voltage is fed back to the input of the ac 
amplifier. When the thermistor is cooled, its 
resistance increases. By choosing the correct 
phasing of the transformer windings, this will 
cause positive feedback around the ac ampli- 
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Fig. 2. Diagram of proportional oven control as described in text. 

R1 Thermistor, lOOOfi at 25°C, GE 2D102, 
available from Newark Elec., 500 N. Pulaski 
Rd., Chicago IL, part no. 30F 1131, SI.60 

T1 Audio Transformer - 5200CT:22,000CT: 
600CT, known asW2EWL SSB transformer. 
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The thermistor can be seen mounted on the 
inside of the Minibox oven. Paint was re¬ 
moved from the box where the resistors are 
mounted. An unpainted box would be pre¬ 
ferable. 

fier creating an audio oscillator. The voltage 
level from the oscillator is converted to a dc 
voltage by the detector. A dc amplifier rai¬ 
ses the power level to a maximum of about 
25 watts to drive the oven heater. As the 
heater warms the oven and the thermistor, 
the bridge is brought back to balance by the 
lowering of the thermistor resistance. If the 
thermistor resistance is lower than that of R, 
negative feedback occurs around the ac ampli¬ 
fier and no oscillation will exist. In this way, 
power is applied to the heater only when the 
temperature of the oven case is less than the 
desired temperature. 

Between the point of no oscillation of the 
ac amplifier and full clipped oscillation, there 
is some voltage level that allows the heater to 
supply exactly the heat lost from the oven. 
Rather amazingly, this feedback arrangement 
will eventually find this balance point and 
bring the heater power to a constant level. 
Typically, this takes about 30 minutes. 

The actual circuit uses two 2N167 transis¬ 
tors in the ac amplifier, and two 2N404’s 
and a 2N174 in the dc amplifier. These par¬ 
ticular transistor types were used because 
they were readily available. Almost any simi¬ 
lar type should perform satisfactorily. 

With the components shown, oscillation 
occurs at about 800 hz. A full wave detector 
provides a maximum of about 8 volts to the 
dc amplifier. This amplifier uses three emit¬ 
ter followers for unity voltage gain, with a 
current gain of about 20,000. The heater is 
built from six 15 ohm, 2 watt carbon resis¬ 
tors in parallel. 

Construction 

The layout is not at all critical. A heat 


sink of about 8 square inches area was used 
on the 2N174. 

A standard 2-3/4”x2-l/8”xl-5/8” Mini¬ 
box (Bud CU 3000 A) forms the walls of the 
oven. A 15 ohm 2 watt resistor is fastened 
by a cable clamp on each of the six sides. To 
provide good thermal contact, the side of 
each resistor is filed flat to a width of about 
1/8”. Transistor heat sink thermal compound 
is applied between the resistor and the Mini¬ 
box. All six resistors are wired in parallel to 
form the heater. 

In order to minimize the time required for 
the thermistor to sense the heater tempera¬ 
ture, the thermistor is mounted inside the box 
behind one of the resistors. This gives a ther¬ 
mal lag of about 30 seconds and allows a rea¬ 
sonable warm-up time for the oven. The 
thermistor is carefully soldered to a ground 
lug that is then electrically insulated from 
the side of the oven by a mica washer. Again, 
heat sink compound is used to increase the 
thermal conductivity. 

Operation 

The only initial adjustment required is the 



Fig. 3. Oven warm-up characteristics. Tem¬ 
perature measurements were made at the 
center of the oven. 

phasing of T1. If oscillation does not occur, 
or if operation is very erratic, the 600 ohm 
winding connections should be reversed. 
Normal operation is indicated by a warm-up 
characteristic similar to the one shown in the 
graph. 

The oven should be enclosed in an insula¬ 
ted box. This reduces both the heat loss and 
the magnitude of harmful transient events 
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AMECO 


HEAVY DUTY SSB POWER TRIODE 

TYPE 572B/T160L 


• Ideally suited for grounded grid linear amplifier service. 

• Rugged graphite anode. • Compact Envelope. 

• Durable bonded thoriated tungsten filament. 

• Relatively low operating voltage minimizes power 
supply cost. 

• Zero bias —no bulky auxiliary power supplies. 

• May be used in instant-on, no warmup amplifiers, 
for home brew linears. In most instances the 
572B/T160L directly replaces the 811A providing 
greater peak power capability and longer life. 


MAXIMUM ICAS RATINGS PER TUBE 

DC plate voltage. 

DC plate current. 

Plate dissipation. 

Filament power. 


2750 volts 
275 Ma. 

160 watts 
6.3V@ 4.0 Amps 


AMECO DIVISION OF AEROTRON, INC. 


U. S. HIGHWAY 1, NORTH • P.O. BOX 6527 • RALEIGH, N. C. 27608 


such as cold breezes. A 1” to 2” layer of 
foam rubber or fiberglass is adequate insula¬ 
tion around the oven. 

The contents of the oven should not touch 
the walls. Components inside the oven are 
best mounted by a thermal insulator such as 
foam rubber. 

By adjusting R, the temperature in the 
oven can be set to almost any temperature a- 
bove the ambient. The maximum tempera¬ 
ture attainable is limited by the 25 watts de¬ 
liverable to the oven. If the oven is well in¬ 
sulated from the air this can mean tempera¬ 
tures over 100“ C so be careful or you may 
melt your new precision standard! Even 
above about 75° C some components may 
deteriorate. The oven takes about 30 minutes 
for the insides to warm up to a constant tem¬ 
perature. As shown in the graph, the heater 
power steadies up in about 10 minutes after 
having considerable overshoot. 

...W2CLL 

Bibliography: 

1. W. L. Smith, “Miniature Transistorized Crystal- 
Controlled Precision Oscillators,” IRE Transactions 
on Instrumentation, September 1960. 

2. C. K. Klinert, “The Thermistor,” 73 Magazine, 
November 1968, p. 78. 




GET YOUR NEW 


ISSUE NOW! 


Over 283,000 QTHs 
in the U.S. edition 

$7.95 

Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 250 for 
mailing in U.S., Possessions 


These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 500). 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs’ License 

Class! 

• World Prefii Map! 

• International Radio 

Amateur Prefiles_ 


• Radio Amateurs’ Prefiies 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 


WRITF FOR 
FRFF 

BR0CHURF! 


RADIO AMATEUR 


Dept. 


llbookiNc 

Dept. B. 925 Sherwood Drive 
Lake Bluff. Ill 60044 


OCTOBER 1969 


57 









A Crystal Filter 


Donald Mead W2LT 
235 South Irving Street 
Ridgewood, NJ 07450 


Phasing Control 


“They can make Mends enemies, and 
enemies Mends, by philters,” The Anatomy 
of Melancholy, Burton, 1621, 

Yes, even back in the 1600s, it seems 
they were using filters .., er, philters, that 
is..to perform useful feats of magic. And 
what better legerdemain can be found in the 
modern communications receiver than a 
crystal philter,.. filter, 1 mean. 



Fig. 1. Front view of the unmodified capa¬ 
citor. 

A crystal filter is useful in improving 
receiver selectivity because of its ability to 
pass one frequency while attenuating all 
others. It has another useful attribute as 
well — its ability to null out a specific 
frequency near the acceptance frequency. 
The use of a phasing control permits the null 
frequency to be varied slightly so that a 
near-by interfering signal can be eliminated 
without unpeaking the desired signal. 

Although the control described was used 
in the “Second Chance” circuit,* it can be 
used in just about any standard if crystal 
filter circuit with untuned grid. The phasing 
control, which is simply a three-plate vari- 

*“A Second Chance Crystal Filter for the 
BC-348”, 73, June, 1966. 


able capacitor, is mounted and wired in 
place of the rotary “crystal on-off’ switch 
on the front panel of the BC-348. The 
problem is — try to find a small variable with 
an insulated rotor shaft in any of the parts 
catalogs! After much looking, we became 
convinced that the only way we could get 
what we needed was to make one. The 
victim was a small APC variable capacitor 
with a short slotted shaft and locknut. These 
have been a drug on the surplus market for 
years and can be found very cheap. Figs. 
1—4 show details of the modification. 

Surgery is performed as follows: 

a. Remove and discard the locknut. Next, 
with a knife blade or slender screwdriver, 
spread the four slotted parts of the shaft 
bushing apart and bend them away from the 
shaft. Flex them back and forth until they 
snap off. 

b. Remove the collar from the tip of the 
shaft by filing a slot in the collar. It is 
mounted on the shaft with a force fit and 
can easily be pushed off once it has been 
weakened by filing. 

c. Position the shaft so that the plates are 



Fig. 2. Side view of the unmodified capa¬ 
citor. 
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disengaged. Then withdraw the rotor assem¬ 
bly, taking care not to bend the three-legged 
flat shaft spring (one leg is the rotor con¬ 
nection terminal lug). File the rough surfaces 
of the shaft bushing on the front of the 
capacitor until the bushing presents a 
smooth bearing surface. Remove all but the 
two stator plates and the one rotor plate 
nearest the ceramic body of the capacitor by 
gently bending the plates back and forth 
until the soldered joint fractures. File or clip 
off the excess portion of the stator plate 
support pins and the rotor shaft. 



Fig. 3. Side view of the modified capacitor. 

d. Prepare an insulating sleeve that can be 
forced over the rotor shaft to receive the 
tuning knob. The sleeve must be 1/4” in 
diameter and can be about 1/2” in length. 
We used a plastic test prod handle, cut to 
length, that merely needed enlargement of 
the bore down the middle. A No. 21 drill 
makes a hole that fits snugly over the metal 
rotor shaft. The tight fit is important 
because the sleeve must be forced on in such 
a way that the rotor contact spring is 
compressed and the proper spacing between 
the plates is maintained. Incidentally, the 
rotor spring may be flattened a bit to relieve 
some of the pressure it exerts. It need only 
make good electrical contact against the 
shaft shoulder when the plates are properly 
spaced. A small metal washer is used 
between the bearing end of the plastic sleeve 
and the filed surface of the bushing to 
prevent abrasion of the sleeve. To assemble, 
place the rotor contact spring in position, 
insert the rotor shaft through the spring and 
bushing, add the metal washer over the 
shaft, and force the plastic sleeve over the 
rotor shaft until the plates are properly 
spaced, noting that the spring is slightly 
compressed and making good contact with 
the rotor shaft. This completes the capacitor 
modification. 

The phasing capacitor is mounted on the 
panel in place of the “crystal on-off’ rotary 
switch. The original knob is re-used and 



Fig. 4. Shaft details; (a) before modifica¬ 
tion, (b) after modification. 

covers the two machine screw heads holding 
the capacitor in place. A small piece of black 
plastic tape may be placed on the back of 
the panel to cover the small hole which the 
switch anti-rotation lug occupied. 

By bending one corner of the rotor plate, 
the capacitor will short-circuit itself when 
the plates are fully meshed. This will disable 
the crystal filter and provide normal low- 
selectivity reception. 

One word of caution on connecting the 
phasing capacitor across the crystal — be 
sure you connect the grid side of the crystal 
to the stator. We inadvertently connected it 
the other way first and heard a beat note 
every time we touched the metal knob. It 
turned out that a local BC station, only a 
khz away from the if frequency, was getting 
into the if amplifier through the shaft 
insulation capacitance, tiny as it is! Re¬ 
versing the connections cured this. 

To understand how the filter is able to 
perform this dual role, a small dose of 
theory may be helpful. First of all, it is 
important to accept the fact that a quartz 
crystal has two resonant frequencies. One is 
the series-resonant frequency, at which the 
crystal offers almost zero impedance; the 
other, about 1 khz higher, is the parallel- 
resonant frequency, at which the impedance 
is very high. The variation of impedance as a 
function of frequency is shown in Fig. 5. At 
the series-resonant frequency, the crystal 
acts like a series-connected coil and capa¬ 
citor. L-C combinations like this are useful 
as wave-traps to short-circuit undesired fre- 



Fig. 5. The variation of impedance as a 
function of frequency. 
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quencies in the output circuit of a trans¬ 
mitter or in the input circuit of a receiver, 
for example. On the other hand, the crystal 
also looks like a parallel-connected coil and 
capacitor at a slightly higher frequency. The 
crystal in the grid circuit of a conventional 
crystal oscillator stage makes use of this 
configuration. Almost everyone is familiar 
with the fact that the frequency of a crystal 
oscillator can be lowered slightly by 

shunting a small trimmer capacitor across 
the crystal... a point to keep in mind. 

u C N ‘ 

°- --)l- -O 

-)l- 

Ch 

Fig. 6. The equivalent "black box" electri¬ 
cal circuit. 


How can the crystal do two things at 
once? Let’s take a look at Fig. 6 which 
shows the equivalent “black box” electrical 
circuit. It is clear that Cx and Lx are 
arranged in a series circuit. However, Ch, 
representing the capacitance of the holder 
and iwiring, is shunted across Cx and Lx. 



Fig. 7. The parallel resonant combination. 


definite effect on frequency. If the value of 
Ch is increased slightly, the parallel-resonant 
frequency of the crystal will be lowered 
slightly. 

In the conventional if bridge filter circuit, 
shown in Fig. 8, the phasing capacitor, Cp is 
adjusted to balance out the holder capacity 
Ch so the crystal will pass only frequencies 
at which it is series-resonant. Cp can be 
varied slightly either way from the balanced 
condition to indirectly affect the parallel 
resonant frequency of the crystal. Another 
way of doing this, especially in the BC-348 
receiver, is to connect a small variable 
capacitor, Ca, directly across the crystal to 
permit small increments of the holder capa¬ 
city as shown in Fig. 9. If trimmer Cp is set 
to balance out the holder capacity plus, let’s 
say, half of Ca, then any change in Ca will 
cause Cp to have a surplus or deficiency of 
capacity as far as balance is con¬ 
cerned - exactly the same effect as if Cp 
was the variable controL 




Redrawing it, as shown in Fig. 7, reveals the 
parallel-resonant combination. Considering 
the series-resonant condition, the presence 
of Ch has little effect on the resonant 
frequency; all it does is to act as an 
insignificant by-pass capacitor. However, in 
the parallel-resonant mode, Ch exerts a 



Fig. 8. Conventional bridge circuit with the 
phasing capacitor adjusted to balance out 
the holder capacity. 


Fig. 9. A small variable capacitor is con¬ 
nected directly across the crystal to permit 
small increments of the holder capacity. 

A word about if alignment is in order. 
The BC-348 selectivity curve with the filter 
out is as wide as the proverbial barn door. 
To make things worse, the if transformers 
are slightly overcoupled, making for a 
double-humped response curve. Originally, 
we felt pangs of sympathy for the designer 
who had to accommodate both the beacon 
band and the hf bands, with the result that 
the if landed in the be band. But to 
deliberately broaden the selectivity that 
much! No doubt the military wanted a 
receiver that stood a chance of getting the 
message through when tuned roughly to a 
spot frequency. 

The rough alignment can be made on 
background noise. With.the bfo on and the 
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crystal filter in, advance the phasing con¬ 
denser until it is half meshed. Then adjust 
the trimmer Cp until the noise has a tinny, 
ringing sound. Then peak up the if trans¬ 
formers (top and bottom) for the loudest 
noise with this characteristic sound. This 
completes the rough adjustment. 

For the final if alignment, you will need a 
stable signal generator, preferably one that 
can be modulated. We found that the vener¬ 
able BC-221-AK is perfect for the job. Also, 
you will need an ac voltmeter (say 0-5V) 
that can be bridged across the audio output 
as a tuning indicator. The object of the 
exercise is to find the exact series resonant 
frequency of the crystal After this has been 
determined, the signal generator is parked on 
this frequency, and the final adjustment of 
all if transformers is made. 

Couple the signal generator to the mixer 
grid through a gimmick condenser made by 
twisting two pieces of insulated wire to¬ 
gether so they overlap for about one or two 
inches. The end of one wire can be stripped 
and wrapped around pin 5 of the 6SA7 
mixer tube which is then replaced in its 
socket. Tune the signal generator slowly 
through 915 khz (with the modulation on 
and the bfo off) and carefully adjust the 
frequency for a maximum on the audio 
output meter. If you have hit it on the nose, 
the phasing control can be varied ±10 
degrees rotation without appreciably 
affecting the output. Peak up the if trans¬ 
formers. Repeat the procedure to double 
check the alignment. A couple of hints: use 
no more coupling from the signal generator 
than is needed for a good output indication 
so the if chain won’t be overloaded; also, 
short the antenna binding post to the ground 
binding post to prevent the reception of 
spurious signals which may interfere with 
the desired signal from the generator. 

Before disconnecting the alignment set¬ 
up, try testing the action of the phasing 
control in nulling out a weak signal near the 
peak frequency. Detune the signal generator 
about 1 khz higher than the alignment 
frequency. Slowly tune the phasing control 
until the output drops drastically. This 
adjustment is very critical and takes a fine 
touch. You should get at least 15 — 20 db 
attenuation as the signal drops in the rejec¬ 


tion slot. Try other offsets from the align¬ 
ment frequency; at least one setting should 
result in almost infinite rejection as the 
phasing control is tuned through it. 

When operating the receiver in the “single- 
signal” mode, the phasing control is usu¬ 
ally set so audio images fall in the re¬ 
jection slot. That is, the bfo is set to a 
desired pitch that corresponds with the 
crystal filter peak frequency. Then, the 
receiver is tuned to the same pitch on the 
other side of zero beat. The phasing control 
is then adjusted to eliminate this signal (the 
audio image). In this way, half the potential 
interfering signals are automatically elimi¬ 
nated whenever the desired signal is tuned in 
on the crystal filter peak. 



FREO(KH*) 

Fig. 10. The before and after if response 
curves. 

The proof of the pudding is, of course, in 
the ability of the receiver to dig that rare DX 
out of the pile-ups. Using a homebrew 
converter which translates 10, 15 and 20 to 
the 80 meter band on the BC-348, we 
worked 20 new countries in two weeks. For 
the more scientifically inclined brethren, the 
“before” and “after” if response curves are 
shown in Fig. 10. Need we say more? 

. . . W2LT 
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Ralph S. Yeandle, W2IK 
P. O. Box 252 

Schoharie, New York 12157 


Grounded Grid 

Filament Chokes 


During the course of construction of my 
linear amplifier employing two type 4-400 A 
tubes, the market price of a 30 ampere 
filament choke was suddenly raised from 
about $9 to around $25. Whether this was due 
to the high price of copper, the enamel on 
the wire, or because a beautiful doll needed 
a new diamond, did not interest me one iota. 
It was high time for ingenuity to be sum¬ 
moned forth. 

A look at the driving impedance of those 
tubes in this type of operation indicated a 
value of 300 to 500 ohms or thereabouts, 
which was halved for two tubes in parallel. 
This meant that the choke impedance at the 
lowest frequency to be used should have a 
value of, say, five times this in order to 
maintain a low rf loss through the choke. So 
we are then talking about a choke imped¬ 
ance in the order of 1000 ohms. One could 
wind this kind of a choke with his eyes 
closed unless he considered the current 
requirement of the tubes. This required a 
very heavy wire, size No. 8 or No. .10, and 
even then a good fraction of a volt could be 
lost between the filament transformer and 
the tubes. When a coil takes on these 
proportions, there must be a better way than 
rolling your own. 

The solution was easy. Mount the trans¬ 
former on insulators at least Va" thickness, 
thus isolating it from all chassis grounds. 
Then connect the secondary directly to the 
tubes using wire of sufficient size to prevent 
any appreciable drop in voltage to the tubes. 
If you find that the transformer has an 
electrostatic shield, as did mine, disconnect 
it and let it float. The secondary center tap 
may be connected through a choke to 
ground by employing one of those small 
multiple-Pi types, but if you are particular 


about getting too much dc resistance in this 
circuit, and about wasting a good high 
impedance choke where it is not needed, 
then here is a place where a simply con¬ 
structed device can be used. One of quite 
adequate characteristics can be made on a 1” 
diameter form about 3” long, wound with 
about No. 30 wire. A primary choke in the 
110 volt line was wound in bifilar fashion 
with No. 24 wire, 1” diameter and about 
4 1 / 4” long. The heavy capacitance existing 
between primary and secondary, coming 
about either by direct coupling or via the 
core, indicates that there is little difference 
in the magnitude of the rf voltage on either 
winding and therefore the same amount of 
choke impedance is needed for each. 
Formex insulated wire was used on the 
bifilar and no indication of breakdown 
between adjacent turns has been evident in 
the three years of use. If preferred, two 
separate line chokes may be used in the 
primary in which case each can be physically 
smaller than the bifilar. A .01 mfd by-pass is 
used from each side of the line to ground, on 
the line side only. The above dimensions are 
approximate and have served well in my 
amplifier throughout 80 to 10 meters. They 
were duplicated more or less for another 
amplifier using 2 type 813 tubes. Of course a 
high quality coil form may be used, but in 
this case the circuit impedance is sufficiently 
low to allow an old broomstick, hammer- 
handle, or a dried out sapling to be 
used — even at 10 meters. 

So the $25 with which I almost parted 
was used for much more important things. 
Come to think of it, I believe that I bought 
an anti-gravity machine from a door-to-door 
salesman. 

. . W2IK 
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George Wilson WIOLP 
318 Fisher St. 

Walpole, MA 02081 


Equipment Cabinets 

with Style 


Most experimenters and homebrew equip¬ 
ment builders settle for commercial cabinets, 
boxes and chassis to house their electronic 
creations. This article will describe a method 
of building cabinets that are simple and 
stylish and that can be built in a wide range 
of sizes. These cabinets have minimum cost 
and yet have the good appearance necessary 
to make your radio room and workshop 
look highly professional. 

The solution to the cabinet problem is to 
build wooden cabinets like those shown in 
the photographs. Considerable development 
has gone into these cabinets. At this point I 
feel that maximum simplicity has been 
achieved without sacrificing utility and style. 

The accompanying drawings and the text 
that follows describes a “type” of cabinet 
rather than a specific cabinet. If this type of 
cabinet is attractive to you, a little fore¬ 
thought is in order so that you may adapt 
the design to your own needs and to the 
most readily obtained materials. The width 
dimension will vary depending on the equip¬ 
ment that is to be housed. On the other- 
hand, perhaps you will want to standardize 




FRONT VIEW 


SIDE VIE W 



REAR COVER 
AS APPROPRIATE 


SECTIONAL VIEW 


on the height and depth of your cabinets so 
that they will present a uniform appearance. 
The quarter-inch plywood recommended for 
the sides of the cabinets will provide plenty 
of strength for even relatively large cabinets. 
However, if you have a source of another 
thickness or another material, it can proba¬ 
bly be used. 

Building Suggestions 

The quarter-inch plywood sides and top 
and a three-quarter-inch pine or fir base 
materials appear to be an ideal combination 
of availability and usefulness. It is suggested 
that these materials be cut on a table saw if 
one is available. A table saw will provide 
square, relatively smooth edges that can be 
assembled without further furnishing. So 
little cutting is required that any friend who 
has a saw should be glad to make the pieces 
for you. Cut the sides and top from a single 
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piece that has been cut to the finished depth 
dimension. This will assure that the top and 
sides are all the same depth and that they 
will match perfectly when assembled. 

The panel stops in the upper corners may 
be glued to the top of the sides as the first 
assembly step. Use white glue and half-or 
three-quarter-inch brads to fasten the various 
parts. Next, attach the sides to the base and, 
last, attach the top. Use the white glue 
generously, but wipe any excess off exposed 
surfaces with a damp rag. When the glue is 
dry — about an hour, the exposed surfaces 
should be sanded to eliminate any ridges 
between the sides and the top and to provide 
a smooth surface for finishing. A belt sander 
is handy for this operation, but hand sanding 
is easy and adequate. 



The assembled cabinet should be sealed 
with shellac or a commercial sealer. It can 
then be spray painted using one of the 
quick-drying enamels or lacquers that come 
in spray cans. Build up three or four coats. 
Each individual coat should consist of sev¬ 
eral light sprays with special attention (re¬ 
sprayings) being given to any spots that 
tend to soak up the paint. Allow at least a 
half-an-hour between coats even though the 
label will claim that the paint “dries in 
minutes”. The last coat should provide a 
high-gloss finish that will be an asset to any 
shelf in your house. 

Nothing has been said about choosing the 
color for your cabinets and very little will be 
said. However, don’t overlook the possibility 
of choosing one or more bright colors that 
will fit with your decor. I use a “mix- 
and-match” scheme. In the workshop, 
cabinets are “color coded”. Power supplies 
are red and test instruments are black. The 
speaker that goes with the commercial re¬ 
ceiver in the radio room is black like the 
receiver. 

Panels may be metal, wood, “hardboard” 


negatives for 
p. c . boards 

BIGELOW ELECTRONICS 
BLUFFTON OHIO 45817 

or a plastic such as Bakelite depending on 
the needs of the equipment to be housed in 
the cabinet. Hard Masonite with a couple of 
coats of a sealer like Firzite makes an 
attractive looking panel that is easily worked 
using wood tools. 

Panels for speaker cabinets can be made 
from perforated metal or with openings and 
grill cloth in the accepted manner. The back 
of a cabinet may be left open; closed tightly 
with wood or metal; or it may be closed 
using perforated metal or screening. 
Openings in the back and sides may be 
provided for cooling. Heating of the cabinet 
top can be lessened by cementing a piece of 
aluminum foil to the inside of the top. 

The front panel can be mounted in most 
cases by using three-quarter-inch round¬ 
head-wood screws through the panel into the 
three-quarter-inch base. The panel stops at 
the top will prevent the panel from being 
pushed in. If added security is desired, wood 
screws can be used in the upper panel 
corners. If an extra long cabinet is built, it is 
recommended that an additional panel stop 
be installed on the inside of the top at the 
center of the cabinet. 

Uses 

Cabinets of the sort described herein may 
be used for many types of devices. 

Power Supplies 

Timers 

Speakers 

Signal Generators 

Bridges 

Clocks 

Chargers 

Meters 

Receivers 

Transmitters 

Standing Wave Meters 

Intercoms 

The list above is just a fraction of the uses 
that can be found. These cabinets free the 
equipment designer from size limitations 
and, at the same time, provide him with z 
source of easily made cabinets that wil 
enhance the appearance of his equipment. 

...W10L1 
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Richard J. Zach WB2AEB 
33 Pike Place, RFD-4 
Mahopac, New York 10541 


VHF-FM: Part I 

Advantages and Practices 


When you operate, what do you want in a 
system? You may say reliability, quality of 
equipment, as well as ease of operation. 
Perhaps you have as insatiable thirst to 
tinker with equipment to get the absolute 
best performance. VHF-FM can satisfy all 
these requirements and more. 

As you may know, VHF-FM is growing 
faster than any other mode. Why has such a 
relatively new concept enjoyed such popu¬ 
larity? Perhaps we can answer this by asking 
still another question. What is VHF-FM? Of 
course, you could say that you FM a VHF 
transmitter. But VHF-FM (or just “FM” 
from now on) is also an entirely different 
system of communications. 

About 75% of all FM activity is operated 
from the mobile. The rigs are surplus gear 
taken out of commercial service (taxis, 
police cars, fire trucks, etc.). When you 
purchase these rigs, they come with all 
accessories . .. transmitter, receiver, power 
supply, mike, speaker, control head and 
cables, but less crystals and antenna. They 
seldom run over 60 watts, with most rigs 
running 30 watts or under. Antenna 
polarization is always vertical. FM deviation 
is usually wide-band (±15 khz) but there are 
a few scattered narrow-band outfits (±5 
khz). The trend today is toward narrow- 
band operation, though. You can get a 
complete rig for as little as $25, but the 
usual price runs between $40 and $90 when 
obtained from a dealer. The possibility of 
obtaining the used equipment directly from 
the commercial user should not be over¬ 
looked. 

As noted, just about all FM activity is 
crystal controlled and hence, operates on 


“channels.” Because of accepted channels, 
repeater stations can be utilized. Such 
repeater stations, usually located on high 
ground with higher power, receive signals on 
one frequency and simultaneously retrans¬ 
mit the received signal on a different 
frequency. Going through a repeater, you 
can cover a 50 mile radius using just a one 
watt walkie-talkie. However, in speaking 
with other hams, I find that there is one big 
misconception about FM. It seems that quite 
a few people think that you must go through 
a repeater. Quite to the contrary. As a 
matter of fact, in southeastern New York, 
most FM activity is “direct,” without the aid 
of a repeater. 

Another advantage of channelizing is that 
most stations can, and do monitor. When an 
FM’er gets out of work, on goes the mobile 
rig. When he gets home, on goes the base 
station. After a while, you know when 
the different stations are monitoring. You are 
now approaching the reliability of the land¬ 
line via ham radio. 

Emergency communications is one of 
FM’s strongest points. The fact that all 
stations are always on frequency and FM 
receivers are not susceptible to lightning or 
ignition noise provides for an extremely 
reliable situation. With some repeaters, if the 
commercial power fails, an emergency 
generator automatically kicks in. The abun¬ 
dance of mobile and portable equipment as 
well as the fact that much of this was 
designed originally for emergency use, gives 
FM the upper hand in most any emergency. 

Operating procedure on channelized FM 
is somewhat unique. In some parts of the 
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YOUR TAPE RECORDER IS READY TO TEACH CODE! 



That's right! Your tape recorder is ready to help your code study. 
The CODEMASTER tapes give you professional instruction via your own 
tape machine. Now generated by digital computer, the CODEMASTER 
tapes are unsurpassed for timing accuracy. Whether you’re just start¬ 
ing, going for your Amateur Extra, or somewhere in between, the 
CODEMASTER tapes are your best code-learning buy! Find your CODE¬ 
MASTER tape below! 



CM-l: For the beginner. A com- CM-1%: An intermediate tape, es- CM-2: For Extra-Class license 

plete course ot instruction is on pecially for General Class exam study. Mostly straight text; soma 

© the tape. Practice material at study. No instruction; just prac- 4S, code groups. 1 hour at 20 WPM; 

5, 7. 9 WPM. Prepares you for ^ tice. >/ 2 hr 11 WPM; 1 hr 14 WPM: W Vz hour each at 25 and 30 WPM. 

Novice exam. Includes code groups Vi hr at 17 WPM. Includes coded For real QRQ, play this tape at 

and punctuation. groups and straight text. twice speed! 


CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (3% IPS) and 3%-inch reel (1% IPS). 
Will play on any but full-track machine. SPECIFY both type and siza of tape you want. Any tape. $5.95 postpaid USA 
4th class. Any two tapes. $11.00: all three. $15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P. O. Box 29A.Portsmouth, R. I. 02871. Satisfaction guaranteed. Dealers: inquire. 


country, the commercial “10-code” is used. 
This does provide for quicker QSO’s, but 
this aspect of operation has not been used to 
any extent in the New York City area as well 
as many others. “CQ” is never heard on FM, 
since there is just no need for it. All stations 
are on frequency, so no long call is needed. 

You might simply say, “This is WB2AEB 
monitoring nine-four,” and that’s it. If 
anybody wants to gab, they’ll answer. Since 
the channels are well known, when referring 
to them you simply say the numbers to the 
right of the decimal point. Thus when you 
refer to 146.94 mhz you say “nine-four.” 
When referring to 52.525 mhz you say 
“five-two-five.” 

Even where six-meters AM may reign king, 
two-meters is often where the FM ham stays. 
On a national scale, two-meters is also the 
most popular channelized FM band. 146.94 
is the national two-meter frequency with 
other side channels such as 146.76. The 
national 6-meter frequency is 52.525 mhz. 
There is also a national ten-meter frequency 
and this is 29.6 mhz. There are about 300 
hams on this frequency and more are joining 
every day. This band is popular because the 
skip comes in more often than the VHF 
bands. To get on ten-meters FM, you simply 
tune the rig down to 29.6 mhz instead of 
52.525 mhz. The low-band rigs tune from 25 
to 50 mhz often with few modifications. 

As for UHF, the % meter band is popular 
for your own “secret” repeater. To the 
FM’er, six-meters is called “low-band,” 
two-meters is called “high-band,” while the 
3 A meter band is called “450” or simply 
“UHF.” 

As you can see, FM is different. 

. . . WB2AEB 


"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 

All leading lines of amateur gear: 

We give best trade-in allowance 
for your gear on new equipment: 

Call us for the best deal: 

WE FAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB'S AMATEUR ELECTRONICS 

927 N.W. 1st. St., OKLA. CITY, OKLA. 73106 
Phene 405-CE-5-6387 


THE BEST 

2 METER 

CONVERTER 



144-146 MHx In. 28-30 MHs not 
or 146-148 MHx with a second crystal 

A full description of this fantastic convartar 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it’s the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can’t WBit? Then send us a postal money order 
for $34.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog. 

•Naw York City and Stats residents add local salss tax. 

VANGUARD LABS 

Dspt. H, 196-23 Jamaica Ava., Hollis. N.Y. 11423 
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Robert L. Grenell, ex W8RHR 
3926 Beech Street 
Cincinnati, Ohio 45227 


Bring Back 

the Q Multiplier 


Some fifteen or sixteen years ago, in 
another amateur publication of which 
Wayne Green was editor at the time, the 
Q-Multiplier was introduced. It immediately 
caught on big, and Heath began marketing a 
kit version which went through several 
models before it was recently dropped from 
their line. Except for its use in certain 
receivers as a notch filter, it has now just 
about gone out of style with the ham 
fraternity. 

It’s too bad that this has happened, 
because a Q-Multiplier can still do things no 
other circuit can for the same price. It is 
capable of a variety of functions which 
would otherwise require much more compli¬ 
cated and critical (and expensive!) circuitry. 
No other single circuit of such simplicity and 
low cost offers such a desirable combination 
of functions: 1. Single signal cw selectivity; 
2. Tunable rejection notch; 3. Continuously 
variable selectivity; 4. Bandpass tuning. 

How It Works 

If all this sounds good to you, let’s take a 
minute to examine the Q-Multiplier’s prin¬ 
ciples of operation. Normally, more or less 
by tradition, the Q-Multiplier has always 
been set up to work with a 455 khz if. 
However, with proper modifications to the 
tuned circuit, it can be made to operate well 
at any frequency under 10 or 12 mhz. 

The principle .of the Q-Multiplier is 
similar to a suck-out trap, but considerably 


more sophisticated. When used to peak a 
single signal, the high-Q tuned circuit in 
parallel with the receiver’s first if stage is 
regenerative because of positive feedback. 
This narrows the receiver bandpass. Effec¬ 
tively, the triode amplifies the high Q of the 
tuned circuit. A signal passing through the if 
at the tuned circuit’s resonant frequency 
sees a very high impedance, and thus passes 
by the Q-Multiplier more or less unaffected. 
A signal slightly off resonance, however, is 
sharply attenuated, since it sees a low 
impedance, and is shunted to ground. 

In the notch or rejection function, nega¬ 
tive feedback is introduced by the second 



Fig. 1. The Grenell O-multiplier. LI & L2 
can be either the Heath coils, if you rebuild, 
or Miller numbers 4414 and 4409 respec¬ 
tively. 
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triode, causing the impedance/frequency re¬ 
lationship to be reveised. Thus, a signal at 
the resonant frequency sees a low imped¬ 
ance, while those not at resonance pass 
through unaffected by the high impedance 
they see. The sole purpose of LI is to tune 
out the capacitive reactance of the coaxial 
cable used to connect the Q-Multiplier to the 
receiver if. 

With the function switch in the sharp 
peak position, selectivity down to about 200 
hz is available for CW reception. In some 
installations, it may be possible to obtain 
100 hz selectivity. 

How to Use It 

The peak can be tuned across the if 
passband of your receiver to sort out a maze 
of signals very effectively. Using the Q-Multi- 
plier in conjunction with a selective audio 
filter is just about the ultimate in effective 
CW reception. You really shave those signals 
close! I omitted the broad position in my 
installation, since the selectivity of my 
75A-2 is set by a Collins 2.1 khz filter; but 
for those lacking a filter, the broad position 
is pretty effective for SSB reception. 

In extremely crowded band conditions, it 
is possible to use the Q-Multiplier to separate 
SSB signals. With the selectivity advanced as 
far as necessary, carefully tune across the if 
passband. You’ll find you can peak up the 
most essential voice frequencies of the signal 
you’re trying to haul out of the mess. Under 
these conditions, the audio is very restricted, 
but you can copy! With a little practice, 
you’ll find that you’re able to slice away 
SSB QRM just as effectively as you can in 
the CW mode. 

The rejection function should be familiar 
to most of you. It works just like a T-notch 
filter or the rejection function of the old 
style crystal filter. Tuning for the notch is 
very critical, and must be done slowly. It is 
also important to adjust the selectivity con¬ 
trol for the deepest possible notch. This does 
not correspond to the setting for maximum 
selectivity, but falls around the middle of 
the control’s range. The obvious use for the 
notch is the elimination of interfering 
heterodynes and adjacent CW signals. How¬ 
ever, adjusted for a slightly broader notch, it 
will do a fine job of reducing QRM from 
adjacent SSB signals, as well. In the process, 


you’ll probably notch a good chunk out of 
the signal you’re trying to copy, but — again, 
with practice — you’ll find it quite effective. 
Building One 

A few months ago, I picked up one of the 
old Heath Q-Multipliers from a local ham, 
tore it down, and rebuilt it in a corner of my 
75A-2. The schematic shows the final cir¬ 
cuit, except that it does show the broad 
position, which I omitted, for those inter¬ 
ested. The original circuit used two 
pots — one for peak, and one for reject. 
Since the two functions cannot be per¬ 
formed simultaneously, I used only one pot 
on the panel, and put the pot for the reject 
position under the chassis, since it only 
needs to be set one time. I also changed the 
tuning capacitor from a 100 pfd unit to 50 
pfd to obtain better bandspread within the 
passband. The 100 pfd variable tuned about 
5 khz to either side of the center frequency. 
Those who will be using the broad position 
may want to retain the 100 pfd variable. 

The Miller coils specified will work nicely 
in place of the Heath coils I used. The circuit 
layout is less critical than you might 
imagine, and point-to-point wiring is OK. 
Before making the connection to the plate 
of the first if amp, be sure your receiver is 
accurately aligned. With the Q-Multiplier off, 
adjust LI for maximum signal. Do not 
repeak the receiver if, or you’ll degrade the 
Q-Multiplier’s performance. 

With the tuning capacitor at mid-point 
and the Q-Multiplier in the sharp peak func¬ 
tion, adjust L2 for maximum signal. Repeak 
LI with the Q-Multiplier off and L2 with it 
peaking about 3 or 4 times, as there is some 
interaction. Now check for the performance 
of the rejection function. The tuning point 
of maximum rejection will be just slightly 
different than that for maximum peak 
because of the capacity of the second triode 
switched in the reject function. 

That’s it. You should be ready to roll. 
You’ll find the Q-Multiplier to be a valuable 
addition to your receiver. I hope these ideas 
will stimulate some new interest in this most 
useful and versatile gadget. Since Wayne 
Green was responsible for introducing it, it’s 
most fitting that he should have a hand in 
re-introducing it! 

. .. W8RHR 
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Gerald Price VP2AC 
Care of Antigua Star 
P. O. Box 114 
St. John's, Antigua 
West Indies 


Activation in VP2 


Both in the American phone band and 
the DX section, hams continue to say the 
only VP2s that we have not worked are 
Anguilla and the British Virgin Islands. 
Meanwhile several hams would like to take 
along their rigs while holidaying in the 
Caribbean. Because of this I am writing an 
account of my recent DXpedition to the 
islands. 

A request to VP2MY Frank, the man¬ 
aging director of Leeward Islands Air Trans¬ 
port (LIAT), for a complimentary flight to 
the islands was answered with an immediate 
roger, Frank is a patron of the Antigua 
Amateur Radio Club. 

My next move was then to get a license 
and permission from the St. Kitts Govern¬ 
ment to operate on Anguilla island. Anguilla 
was a ward island of St. Kitts, but has since 
seceded in June, 1967. 

A telephone call from my home QTH in 
Antigua to the telecommunication officer in 
St. Kitts resulted in my learning that the 
officer had QRT to Canada on business and 
that I should write to the Chief Minister of 
St. Kitts for license and permission. 

A hurried letter to the Chief Minister was 
answered by the Minister of Communication 



Jerry VP2AC making first stop in St. Kitts 
to get government permission to operate on 
Anguilla Island. The rig here is an HW-32 
with a Hustler vertical. 


requesting evidence of my British nationality 
before consideration of the license could be 
given. 

My scheduled time of departure was too 
short for correspondence, therefore it was 
necessary to call at his office in St. Kitts; 
and after routine inspections of my Antigua 
license, etc., I paid for my VP2K license and 
I was given the call VP2KC. 

About 15 days before leaving on the 
DXpedition, Hurricane Inez destroyed my 
Hygain vertical which was slated for the trip 
with my Hot Water-32. 

An immediate request to New-Tronics 
Corporation in Ohio for a Hustler vertical 
brought a donation of a 4-BTV Hustler 
which I received five days after the request 
via Amateur Radio Center in Miami, Florida. 

On St. Kitts island it was necessary to 
transfer to a smaller aircraft which would 
fly to Anguilla, about 60 miles north. This 
created an immediate problem — the 6 foot 
by l'A inches pipe and the vertical which was 
telescoped to 5 feet 8 inches could not fit 
into the small aircraft, and with only 15 
minutes before QRT time, I hurriedly 
bought a hacksaw blade, quickly cut off 18 
inches of the pipe, reduced the antenna to 
about 5 feet and scrambled into the six- 
seat er. 

On Anguilla island, I booked in at Lloyds 
Hotel, the most elevated location in The 
Valley — the capital or chief town. The hotel 
was the only place too that a generator 
could be rented at a moderate price — there 
being no electricity on the island. 

Anguilla is a fascinating island in the 
northerly Leeward group of the Lesser 
Antilles in the tropical waters of the eastern 
Caribbean. It is a flat island stretching 
eel-like for approximately 15 miles. Prob- 
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Hustler antenna is Detng connected on top 
of the hotel room in Anguilla Island. From 
this location about 600 contacts were made, 
including WAC and 65 countries. 

ably named L’Anguilla by the French who 
first owned the island, which in now popu¬ 
lated by about 7,000 people. 

The antenna was ready shortly after I 
arrived, and it was placed on the roof of the 
hotel. From here the sea was visible from all 
directions way out to the horizon. In the 
distance 12 miles away was the French- 
Dutch island of St. Martin silhouetted by the 
sun. 

The generator was set into motion, 
voltage check — 118 volts ac. The HW-32 
loaded ok&y. The American phone band was 
crowded and QRM plus plus. I gave several 
CQ’s which resulted in no reply. 

In the DX section the first station 
logged was VE3BWY Ham with 5x9 sigs 
both ways. Second day on Anguilla the first 
stateside station logged was W2RSJ and then 
the pile-up. All districts in U. S. A. were 
worked except the 7th district during the 
five-day stay on the island. 

Several VK’s were worked every day, in¬ 
cluding my good friend VK4HR, Harry, who 
was on the lookout for the DXpedition; and 


among the 600 contacts on Anguilla was the 
ever-popular PY2PS, Eva. 

From this QTH WAC was logged and 
surprisingly the Russians were contacted 
long after 1300 Zulu unusual at this time in 
our neck of the woods. 

We regret* that several of the DL’s were 
not worked when they were coming in 5 x 9 
plus about 2000 Zulu, but the generator 
stopped and it took sometime before we got 
it going again. Then conditions to DL land 
had changed, and the DX section was prac¬ 
tically dead. 

But the American Phone Band was a 
bee-hive of activity. Several stations were 
logged before I found out that I was 
sandwiched between two other DXpeditions, 
VQ9AA Don on Aldabra and FH8JF Hosay 
on Comoro island who were working just 
about 30KC apart. 

Tortola in the British Virgin Islands was 
the next QTH of the DXpedition, but before 
QRT from Anguilla I observed that the local 
government was preparing to install 220-240 
volts AC in The Valley. The next DXpedition 
to Anguilla may be much more comfortable 
for the operator. 

To get to Tortola from Anguilla it was 
necessary for one to enter St. Thomas in the 
American Virgin Islands if one wanted to 
travel by air. While booking for St. Thomas 
it was discovered that my certificate of 
vaccination against small pox was missing, 
possibly left in Antigua. 

A quick check with the only doctor on 
the island and I was revaccinated and given a 
certificate. In St. Thomas swift motor vessels 
and sea planes travel to Tortola, and to cut 
down traveling expenses, I packed the equip¬ 
ment in one of the vessels, and I was happy I 
did because I made a good study of the 
islands. I was amazed with their number and 
proximity. Here, there and everywhere were 
islands — Virgin Gorda, Anegada, Jost Van 
Dyke, Salt Island, Peter Island, Cooper 
Island, Norman Island, Marina Cay, Guana 
Island and many other islands ranging down 
to mere rocks rising from the blue waters. 
We sailed through Sir Francis Drake’s Chan¬ 
nel and tied up to the pier in Road Town 
Harbour. 

The Tortola customs insisted that I pay 
duty on my equipment, but after some 
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explanation, 1 was allowed to pass through 
free of duty, pending some further investiga¬ 
tion into my true mission. 

On Tortola island, the Administrator, the 
Telecommunication Officer and the Inspec¬ 
tor of Police gave me every assistance to get 
up the station. Thanks to to the Chief of 
Police in Antigua, Mr. Edmund Blaize, who 
sent letters asking for assistance and reco- 
mendation to the DXpedition. Mr. Blaize is a 
patron of the Antigua Amateur Radio Club. 

The capital Road Town is a true valley 
completely surrounded by high mountains 
with an opening from the sea. To my mind 
this location was not ideal for a DXpedi¬ 
tion - and I had decided to QRT to Marina 
Cay three miles away, but this would neces¬ 
sitate renting another generator for electric¬ 
ity - and enough money was not available 
for this, therefore I set up station in Road 
Town, and after 5 days operating here 560 
stations was logged. 

Tortola is the largest island in the British 
Virgin Islands with a population of about 
8,000 people who have a strong inclination 
to be Americans, and are greatly influenced 
by their neighbours, the American islands St. 
Thomas, St. Croix and St. John. 

First station logged from Tortola was 
YV2GT sharply followed by W1CLX and 
the pile-up bounced in over the mountains 
with amazing 5x9. Another popular YL 
logged in the pile-up was W1RLQ Grace who 
was worked at all the stops as well as from 
the QTH in Antigua. 

Several Africans were worked every day 
after 2000 Zulu. The SM’s were constantly 
logged and several HB9s were buried in the 
QRM. My good friend VP7NA Harold from 
the Bahamas was logged and we chewed the 
rag for a few minutes. All the Canadian 
districts were worked, and at the end of the 
Tortola operation WAC was again logged and 
65 countries worked. 

My QSL Manager WA4AYX Pete was 
constantly monotoring the operations 
through the islands, and the courtesy of the 
American hams was indeed commend¬ 
able — while my QSL Manager and I were in 
QSO, they were all QRX until he was 
through. 

And another commendable factor of the 
Stateside hams was the orderliness in which 


the boys came in when called in districts. 
Being transcieve I had to call in the stations 
by districts because of the tremendous 
pile-up. 

My next stop was the island of Barbuda, 
and I had first to return to Antigua. Flights 
to the ward island 40 miles north of Antigua 
were all booked until one week later. Having 
only 25 more days of vacation I decided to 
move immediately and boarded a fishing 
vessel for Barbuda. 

I was the sole passenger and after six 
hours’ sailing we anchored in the placid 
lagoon of Codrington Harbour. 

No electricity was available on the island 
and therefore I set up station at the Police 
Departmeht with the kind permission of the 
Chief of Police in Antigua. 

The police generator delivered 230 volts 
ac and we stepped down the voltage to 116 
volts to power the Hot Water - 32. The 
police officers, some were my schoolmates, 
helped me get up the antenna. We went 
on the air immediately and first worked 
K2CWQ who is believed to be the first ham 
to work Barbuda; there being no record of a 
station being set here before. 

Station K7TNE Meg was worked and this 
was the first and only station logged in the 
Seventh District through the entire DXpedi¬ 
tion. After 5 days of spotty operation, 480 
stations were logged with a new bird FP8AC 
on St. Pierre Island. At this moment a YV5 
broke on the frequency and wanted to take 
over operation, but I would have none of it. 

Barbuda is a very flat island with high¬ 
lands up to about 200 feet in the northern 
section of the 62 square mile land. It is 
almost all of coral formation with a very 
large lagoon on the western side which leads 
to the main and only village, Codrington, 
where 1,200 people live like one big family. 

It is one of the few islands where wild 
deer are still found, and the only island in 
the Caribbean with beaches of pinkish-white 
sands stretching for more than 15 miles. 

My QSL Manager Pete has been and is 
still handling the QSL cards for Anguilla, 
Tortola, and Barbuda DXpedition. 

My next DXpedition is being planned for 
Dominica (VP2D), St. Lucia (VP2L) and St. 
Martin (FM7). 

.. . VP2AC 
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Arnold J. Cain, WB4FDQ 
375 Ruffner Road 
Melbourne, Florida 32901 


The CR Beam 


It seems now, that my two-meter antenna 
has been up there for ten years, but on 
checking the log, I find it has only been a 
little over two. Of course, it may only seem 
that way because, in this neck of the woods, 
a lot of hurricanes and high wind conditions 
have tested their strength on this rather frail 
looking piece of gear. I am happy to report 
that it’s still doing what its supposed to, in 
spite of them all! 

The closest we have come to disaster was 
last fall. During a three-week down-range 
trip (I was working at Cape Kennedy as a 
cameraman at that time) Melbourne was 
sideswiped by a small, freak, tornado. On 
my return I found that the two-inch, 
thick-walled aluminum conduit extension 
mast that supports my rotor and hf antennas 
(and which is guyed, top and bottom) at the 
top of my tower was bent at a forty-five 
degree angle from the vertical, leaving the 
antennas facing the ground but otherwise 
intact. 

This small twister had demolished quite a 
bit of valuable property in our town, 
including a beautiful tri-band array at the 
QTH of W4JHM, only a hundred and fifty 
yards west of us. It took me exactly 
thirty-five minutes to saw off the five-foot 
bent portion and get everything back up in 
the air. So much for the ruggedness of this 
kite. 

As you will see, this antenna, even if you 
don’t scrounge (as I do) but buy all of the 
component parts, will cost almost nothing. 
As for efficiency, I’m sure there are antennas 
you can buy or build that will give you more 
gain, greater front-to-back ratio, etc. 
However, for simplicity, ruggedness, ease of 
construction and compactness, plus broad 
bandedness and, last but not least, cost, you 
will have to go far to beat this one. 

One more word on efficiency. I, like most 
of our breed, do not have access to 
high-priced lab equipment, but I do have, as 
you do, friends and fellow hams. K4JKX 



lives about fifteen miles away. Using a 
nineteen-inch ground plane at his QTH, he 
was copying me at less than one half S unit 
on his SR42, while I was transmitting on a 
turnstile at about fifty feet of altitude. After 
switching to my little CR beam, he reported 
S 5-6, a gain of 4‘/2-5 S units. If this isn’t 
good enough performance for you, you’ll 
have to experiment with one of your own. 
So, to work! 

The basic materials for this rig are a 
ten-foot length of 3/4 or 1-inch aluminum or 
steel mast, two six-foot and one eight-foot 
lengths of one-by-two-inch cedar, a 100-foot 
coil of aluminum clothes line, (you will have 
about 25 feet left over) 40 inches of ‘/ 2 -inch 
aluminum tubing, and assorted bolts, nuts 
and insulating material. The 3/4-inch or 
1-inch aluminum tube will be the mast (I put 
my turnstile for local ragchewing, on top). 
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Drill holes in the tubing for bolting the 
58-inch lengths of cedar, approximately 2814 
inches either side of center and drill the 
same size holes (to pass l A x 4” bolts) in the 
58-inch cedar strips about 3914” from one 
end of each strip (the ends that will form the 
apex). Drill holes, for force fitting the 
aluminum clothes line reflector elements in 
the cedar strips every 8 inches, measuring 
from the apex or corner end (you may put 
an additional element at the apex if you 
wish — 1 never got around to it). Straighten 
the clothes line by anchoring one end to a 
tree or other firm object and tugging gently 
but firmly with a car on the other end. You 
will wind up with a nice, straight piece of 
aluminum wire from which to cut your 
49-inch reflector elements. Force the ele¬ 
ments into the holes in the cedar strips until 
they are halfway through. I put a drop of 
weldwood glue on each side of each element 
and have never touched them since. 

An important thing to remember at this 
point: don’t put the reflector elements in 
until you have layed this out on the ground 
with the reflector frame strips loosely bolted 
to the mast, because you will have to drill 
another hole in the mast for a bolt to 
support the boom. The boom will be made 
in two pieces so that the director elements 
will be in line (horizontally) with the driven 
element, and the driven element in line with 


the apex of the corner reflector. To have 
these parts line up accurately, the bolt hole 
will have to be a bit below the center and it 
is much easier to do this with the whole 
assembly laid out on the ground. Once you 
have your holes drilled and are sure of your 
alignment, you may proceed with the 
assembling which will go rather quickly. 

For final assembly, 1 fastened the mast up 
vertically and bolted the reflector frame to it 
with the elements glued in place and ran a 
thin bolt through the back end of the boom 
and the reflector frame. I put the drive 
element on last. Make sure that you bolt the 
wood strips all on the same side of the mast. 
It looks awfully funny the other way. 

Finally, the driven element - I must say 
at this point that I make no claims for 
originality concerning any portion of this 
rig — and the drive element is no exception. 
However, in self defence, I have found that 
combining these various components in this 
particular way may be a bit original. The 
driven element has been written up before, 
under different titles. Finding it to be all it 
was ever claimed to be, I am using this feed 
on all of my antennas. Construction is 
simple, quite weather proof and gives me an 
SWR of 1.5-1 across most of the band. The 
whole element consists of a half wave dipole 
of V 2 inch aluminum tubing fed by a 
transformer consisting of a l A wave piece of 
RG8U coax-shorted (center conductor to 
outer braid) on each end and well taped, 
after which the outer insulation is cut at the 
center. The shield braid is cut at the center 
and separated by about 1 inch and soldered 
to about a four-foot length of RG8U. One 
side to the braid and the other to the center 
conductor of the feed line. All joints are 
taped with plastic tape to weather proof and 
then the l A wave piece is slipped into the !4 


COAX 




Fig. 2. Details of driven element. 
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wave dipole leaving the four-foot section of 
coax for feed line. 

You can solder your coax feed directly 
without the four-foot piece, but I like the 
convenience of a short length for testing and 
pruning purposes. When I built mine, I made 
each driven element about 19 3/4 inches 
long and mounted them on a piece of scrap 
Va inch plexiglass. Any good H. F. insulating 
material will do, even bakelite, but I prefer 
the high polish of the plastic for our salt and 
weather conditions. After mounting the 
driven element, I prune it to 145mhz using 
my grid dipper, an impedance bridge, and a 
cheap (95c) tubing cutter. The final touch 
up was made by sliding the element back 
and forth for lowest SWR and doing the 
same for the directors for highest front gain. 
The sketches should make everything clear. 

That about does it. I’m sure that if you 
follow the pics and diagrams reasonably 
closely, you will wind up with as good a 
signal squirter as mine. Good hunting on “2” 
and “73”s. 

. . . WB4FDQ 

References 

"Infinite Impedance Match," 73, March, 1963 

p. 20. 

1965 ARRL VHF Manual, pp. 208 and 225, Figs. 
9-31. 

A Simple Code Oscillator 

This code keyer has a wide range of fre¬ 
quencies to please the tastes of anyone who 
wants to learn the code. It uses very few 
parts and can be housed in the base with the 
key. The circuit uses two inexpensive tran¬ 
sistors, one a PNP, the other an NPN; almost 
any type can be used. 



A simple code oscillator 

The unit is assembled on a 5 x 2 x h inch 
piece of phenolic board. All the parts except 
the 1 megohm pot and 27 k resistor are 
mounted on the underside of the board. 

Ray Ezelle, WA8YWK 


CQ CQ CQ de B&W 



Coaxial Dipole Antenna 
Connector... Rugged, 
Watertight 

Weatherproof, strong. Aluminum 
housing, rustproof parts, steatite 
insulation. Dependable connections 
under all conditions. 

#CC50 $6.60 



Coax Switching Sure 
and Easy 

Single pole, 2 position, UHF-typa 
connectors, radial mounted. 

#550A-2 $10.20 
Single pole, 5 position, UHF-type 
connectors mounted on back plate. 
#590G $11.55 


TVI Low Pass Filter 1 KW 

85 db on TV bands, 52 ohms charac. imp., 
80-10 mtrs. 11"x3"x2''. 

#425 $22.50 

Write tor complete catalog and prices 

Barker & Williamson, Inc. 

Canal Street, Bristol, Pa. 19007. (215) 788-5581. 


NEED CRYSTAL'S? 

? 48k 

DELIVERY 


SPECIALS 

Color TV crystal (3578, 545KHz) wire leads 

SI.60 4 for S5.00 

lOOKHz frequency standard crystal (HC13/U) 

4.50 

lOOOKHz frequency standard (HC6/U) 

3.50 

Any CB crystal transmit or receive 

2.25 

Any amateur band crystal (except 80 meters) 

1.50 4 for S5 00 

Any marine frequency (HC6/U) 

2.85 

80 meter cyrstals in FT243 holders 

2.50 


We have in stock over six million crystals 
which include types GR1A/AR, FT243, 
FT241, MC7, FT249, HC6/U, HC13/U, 
etc. Send 10^ for our 1970 catalog with 
oscillator circuits, listing thousands of fre¬ 
quencies in stock for immediate delivery. 
(Add 10^ per crystal to above prices for 
shipment 1st class mail; 15i/ each for air 
mail.) 

ORDER DIRECT 

with check or money order to 

Special Quantity Prices 
to Jobbers and Dealers 


2400B Crystal Dr.. Ft Myers. Fla. S590I 
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The ARRL Board 


A. David Middelton W7ZC 
Box 303 

Springdale, UT 84767 


and Amateur Radio 


The Annual meeting of the ARRL Board was 
held in New Orleans on May 2. 1969, following 
several days of informal gatherings, committee 
meetings and socializing. 

A serious attempt was made in the early ’50s to 
hold every' other Annual meeting in a place away 
from the shadows of the Ivory' Tower in the 
Hartford area. Denver '54 and Montreal ’65 are 
two locales of this meeting of the Board and the 
HQ entourage. There may have been other travels 
for this important (to amateur radio) affair where 
the fate of AR may be decided or at least 
influenced. However, most such meetings are held 
near HQ- 

Present in New Orleans were fifteen directors 
and one vice director acting for his ailing director. 
Also present; a clutch of VPs; the General Mana¬ 
ger-Secretary, the Treasurer and four vice directors 
(who did not get their expenses paid by ARRL) 
and a bevy of HQ personnel. Missing from the 
roster was ARRL’s Public Relations Counsel (Item 
101 of the 1966 minutes requests that a study be 
made of retaining PR counsel to attend all Board 
and Executive Committee meetings). Also missing 
-any representative of HQ’s technical staff. 

In reporting the activities of this meeting, 
material has been placed in associated areas, each 
listed in a tentative "order of importance” related 
to the present and future of both AR and ARRL. 
References are made by Item number and arc not 
in the order found in the mineoed minutes 
prepared and distributed by the Secretary. Cate¬ 
gory headings were selected by this reporter. 

Public Relations—A motion (Item 12) passed 
(11-4) that a study of, and recommendations be 
made for, a form of Field Organization which will 
provide contact between HQ and those members 
whose interests do not presently coincide with the 
interests of the Communications Dept. 

What ever became of the request for a Field 
Organization setup-made by a previous Board a 
few years ago? Such a F. O. is long over due and 
badly needed to bring ARRL to the field! 

After extended discussion, during which it was 
almost tabled. Item 39 requests (13-3) that a 
suitable publication be written by ARRL (after 
consultation with reading specialists) directed at 
the 12-16 year old group. 

The idea is commendable. The negative votes 
are inexcusable. 

A unanimous affirmative vote (Item 41) in¬ 
structed the General Manager to take steps leading 
to the addition of an "introduction to Amateur 
Radio” course to high school and adult education 

classes. 

This too is an excellent idea, but it will require 

heavy follow-up. 

A unanimous vote (after discussion—Item 44) 
instructed the General Manager to periodically 


publish in QST information on ARRL’s structure, 
including directors and SCMs, and to include a 
glossary of ham terminology. 

This will be excellent PR and should enhance 
relations between ARRL and the AR body. All too 
few licenses know what ARRL is all about and 
many care less! Such indifference does not always 
involve personalities but is often related to ignor¬ 
ance of basic ARRL concepts, aims and goals. With 
new blood coming into AR, and with the ever 
expanding fields of endeavor in AR, ARRL should 
do a better selling job of itself. 

According to Item 60, a unanimous vote 
requested the General Manager to have the PR 
Counsel prepare material for distribution to pro¬ 
spective members that will convey the tangible 
value of ARRL affiliation to the individual. 

This idea, together with that immediately pre¬ 
ceding it, may make ARRL membership more 
meaningful to amateurs. This PR work is in the 
right direction since HO has failed to do its iob on 
this. Follow-up is necessary, if it is to succeed. 

Item 81 states that W4GSX will be presented 
with ARRL’s 1969 Technical Merit Award for his 
analysis of typical amateur antennas using modern 
computer techniques. 

W4GSX’s work will be awaited impatiently by 
many who have been looking for a typical antenna! 
Maybe he has the answers! 

This reporter (the originator of ARRL’s Merit 
Award) is always delighted and proud to see this 
Award made as some times the Committee has 
passed it over being unable (?) to find anyone 
worthy of the Award. It should be noted that the 
original motion creating this Merit Award included 
HQ actions to properly circulate news of the 
Award to non-amateur media in order to obtain 
the greatest possible PR from the amateur’s work, 
which resulted in his Award. Such PR has not been 
properly done and much of the value in the 
non-amateur PR world has been lost. 

The General Manager was requested (Item 87) 
to “continue an advertising campaign in magazines 
which might be read by individuals who are likely 
to have an interest in becoming radio amateurs, in 
an attempt to attract more individuals into the 
amateur service.” 

Such advertisements should be of great value to 
AR and to ARRL. The word “continue” implies 
that such advertising has appeared. This reporter 
would be grateful for clippings of such ARRL- 
placcd ads as so far they have escaped his notice 
with one exception. 

Defense of Amateur Radio Frequencies-Thc 
Dec. 31, 1968 ARRL financial report indicates 
under “Reserves-for defense of amateur frequen- 
cies-$62,413.52.” 

This is the balance of a SI00,000 fund fur¬ 
nished ARRL’s President Hoover, W6ZH, some 
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years ago and which had become depleted with PR 
studies and other expenses. 

Item 30 states “on motion of Mr. Chapman, 
unanimously voted (Messers Spencer and Thurston 
abstaining [italics supplied—ADM]) that, in view 
of an announcement of a forthcoming conference 
of the International Telecommunications Union, 
the Board replenishes the $100,000 fund for the 
defense of amateur frequencies.” 

Although little has been heard from the original 
S100K or the nearly $37K spent to date, this fund 
could become a vital weapon in the battle to 
preserve and protect our frequencies in a world 
that seems determined to take over all low and 
medium high amateur bands in their obnoxious 
spreading of their own brand of propaganda. 

All amateurs should be keenly interested in 
what ARRL does and what it accomplishes with 
this $100K fund. This reporter has seen little of 
the results except the Stanford and Waters reports. 
The latter, at least, was worth it! That, plus some 
HQ staff junkets to foreign lands is what has been 
seen in QST. 

ARRL can afford to spend almost its entire 
resources in order to effect suitable safeguards that 
will help preserve and retain our useage of all 
bands. SI00K, if properly expended, can do a great 
deal of good for AR! 

ARRL Membership-Itern 42 orders that a 
postpaid insert inviting membership be included in 
selected ARRL publications and in QST, once a 
year. 

The necessity for such a Board directive escapes 
this reporter. HQ should have been doing this for 
years. Such a motion, or the need for it, raises the 
question-does ARRL HQ really want ARRL to 
have more members? More members-more work- 
remember? How about an ARRL membership 
contest-with prizes? This idea (Item 42) should 
bring results—if it is followed up. 

QST-A motion to include a propagation 
column in QST was lost when it was tabled (Item 
66) by a vote of 12-4. 

Some will argue that this information appears 
in other publications. True, and some have wide 
circulation, but what about those die-hards who 
read only'QST—and need this information? ARRL 
should serve its membership regardless of other 
publications. 

Item 68 requests a study to secure more rapid 
delivery of QST in 6-land, KH6, KL7 and all parts 
of US and Canada and requests that the results of 
this study (by the General Manager) be made not 
later than the next Board meeting. 

In by-gone days one could tell the date by the 
arrival of QST. This reporter believes that the poor 
delivery is not the fault of the QST and HQ staff, 
and offers a thought that perhaps the postal 
employees are delaying QST by reading them 
before delivery! Could be potential amateurs? 
Maybe! If they were ARRL members they would 
get their own copy and thus perhaps speed up 
ours! 

ARRL-FCC Matters-This category is lengthy 
and somewhat confusing. An attempt will be made 
to simplify the various proposals and their fate at 
the hands of the Board. 

Item 13 requests that ARRL petition FCC to 
permit Conditionals or higher in the KL7, KH6, 
KP4 and USA insular possessions to use phone on 
21.2 to 21.25 mhz. Also, that ARRL consult with 
IARU regarding a future petition to FCC to permit 
phone on these same frequencies by Extras. An 


amendment withdrew the IARU bit, but the 
amended motion was defeated. No vote count was 
given. 

Item 14 would petition FCC to permit Techs to 
use 29.0-29.7 mhz. This was amended to read 
29.5-29.7. Vote—14-1 with the Canadian director 
abstaining as is done in matters pertaining to FCC. 

The Planning Committee was instructed (Item 
19) to consider the feasibility of petitioning FCC 
to— 

Expand 75-fone to 3750-4000. 

Move 80-Novice to 3650-3700. 

Expand 40-fone to 7150-7300. 

Move 40-Novice to 7100-7150. 

Expand 20-fone to 14175-14350. 

Move 15-Novice to 21100-21200. 

This Item 19 also instructed that a report be 
made by the next Annual Board Meeting. This 
motion was amended to establish liaison with 
IARU to evaluate international aspects of these 
possible changes and to report by the next Annual 
Board Meeting. The amended motion was passed. 
A large follow-up tag, please, Miss Blue! 

IF Item 37 is followed through and IF FCC acts 
favorably, devotees of the art of EME, MS and 
other valued VHF/UHF pursuits will be granted 
higher power. 

Note the IFs in that statement. High power 
would tremendously aid important work being 
done by pioneers in the most valuable facet of 
amateur radio yet encountered and which may well 
become our only area of activity in the near future. 

Item 53 requests FCC to make 144-148 avail¬ 
able for Technicians instead of 145-147. ARRL 
will so petition FCC. 

After all somebody has to use those highly 
valuable 4 megs! It is assumed the Techs would 
have the same fone-cw regs as others. 

If FCC agrees with the motion made in Item 
55, potential Extras will only have to wait one year 
to take the Extra exam instead of the current two 
years. 

Note the IF. This is a good idea, and let’s hope 
FCC likes it. Novices and Technicians will benefit 
if the intent of Item 55 is OK’ed by FCC and 
permission is granted for Techs to obtain a Novice 
license without surrendering their present license 
and waiting one year. 

An excellent proposal will be made to FCC that 
a typewriter (provided by the amateur) be permit¬ 
ted in copying code exams. Item 73 (always a good 
number) covers this but its originator, the well- 
known contester and triple-A CW op, W4KFC, 
overlooked petitioning FCC to permit headphones 
over the ears of aspiring examinees! Any trembling 
gun-shy neophyte will welcome a mill and maybe, 
someday, headphones again. 

Item 74 (which was passed) requests FCC to 
assign 1x3 (preferred) calls to Extras who request 
and pay the fee, such calls to be assigned on a 
random basis. 

If this idea gets FCC’s nod, some Extras may 
get desirable calls. Oh, for the old days of 
call-swapping and initials in your call and all that 
sort of thing, sans computers! 

MM boys will be pleased if ARRL’s support 
(Item 95) leads to FCC’s approval of MM on 7 to 
7.1 mhz. 

AR will benefit if MM is so allowed, as 
MM-working is both exciting and valuable for 
con tactees. 

RTTY addicts will probably rejoice if FCC 
grants RTTY operation on 28-28.5 mhz (Item 96) 
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but this is not likely to be favored by non-RTTY 
ten-meter ops! 

This same Item 96 asks FCC to move “CW 
only” operation from 147.9-148 to 144-144.1. It 
should have been there long ago. ARRL endorsed 
FCC’s docket 18508 covering this item. 

Although belatedly, immigrants to our shores 
will be permitted ham licenses (after filing their 
first papers) if K7UGA’s bill S-1466 and SJ Res 27 
become law. ARRL approves this (Item 97) bill as 
should all other American amateurs. Reciprocity 
works wonders! 

ARRL HQ Station W1AW-HQ was ordered by 
Item 15 to establish beacon stations on one or 
more VHF bands, as soon as practical, to operate 
at regular hours and on a published schedule. 

This recognition by the Board of the impor¬ 
tance of VHF in the ARRL program, although 
belated, will be appreciated by all amateurs who 
realize the necessity for heavy HQ participation in 
VHF research if ARRL is to keep up with the state 
of the art and advance VHF/UHF. This reporter 
firmly requests that ARRL put an EME station on 
the air, without delay! ARRL HQ should lead the 
way-not follow the crowd! 

Item 21 would have moved ARRL’s W1AW 
code practice and bulletin transmissions out of the 
Extra Class portions of the bands, but the motion 
was defeated. 

W1AW should be operated on the border (in 
the opinion of this reporter and others) between 
the high and lower class segments, where practical. 
ARRL’s argument that W1AW is not a frequency 
standard station may be true, but perhaps the 
Comm. Dept, should investigate 1969-type high- 
stability transmission possibilities. Few stations are 
equipped with 25-khz markers (even if they have a 
calibrator) and W1AW could help them know 
where these borders lie. ARRL could not be held 
responsible for a legal WWV-type frequency ac¬ 
curacy, but being near the border (a no-mans land 
for the holders of the lower classes of license) 
could be a boon for all. 

Item 49 (debated and finally adopted-vote 
14-2) calls for W1AW to make a six months trial 
run of a repeat of the 0230 GMT scheduled code 
practice at 1300 or so, five days a week. 

Why would any director (two did) vote against 
such an idea? Maybe these two did not wish to rise 
at 1300 to improve their code. 

The ARRL Board has consistently persisted in 
using an irritating practice of “referral to a 
committee for study,” or other delaying tactics 
when faced with a sticky problem with which they 
did not wish to cope or make a firm decision. 

Item 67 is just such a delaying tactic as it 
authorizes a committee to work with the OSCAR 
group and Foothills College in California to investi¬ 
gate the establishment of a joint ARRL/OSCAR 
station at OSCAR HQ. 

Is this to be the “west coast official ARRL 
station” mentioned in League Lines, June, 1969 
QST or is this to be the $1500 ARRL Space 
Station? 

The Electronics group (plus able volunteers 
from industry) demonstrated their many capabili¬ 
ties and abilities in the well-executed OSCAR 
programs to which ARRL gave lip service, some 
QST space, and the ARRL Technical Merit Award. 

This reporter believes that a joint 
OSCAR/ARRL station would be like the infamous 
“horse-rabbit” meatloaf, made of equal parts, one 
horse and one rabbit. Name the horse OSCAR. 


The idea of a west coast location for either a 
WlAW-type operation or a Space station is merit¬ 
orious and should implemented without further 
delay! Yes, Virginia, there IS a west coast! 

If this is the HQ’s answer to the 1967 (Item 24) 
directive allotting $1500 for an ARRL Space 
Station, then why wait any longer? 

The director of the Pacific Division (in which 
OSCAR HQ is located) is to be commended for his 
fortitude and success in getting a “study” ordered. 
But, why a study on a west coast ARRL station? 
There has been a dire need for such a facility for 
many years and it will be welcomed by all who live 
west of the Hudson! 

The Board recognized AMSAT (see June QST) 
and OSCAR by (Item 99) appointing liaison 
directors to these timely and vital programs. 

However, by their omission of NASTAR they 
indicated either their indifference to the placing of 
a ham repeater on the Moon, or their ignorance of 
NASTAR, or both. 

$1500 for an ARRL Space Station? Many 
VHFers have antennas that cost that much. 
ARRL’s stated worth (Dec. 31, 1968) was 
$1,244,288.45! Is ARRL really interested in VHF 
or not? 

ARRL and VHF Repeaters-the modus oper- 
andi of the Board can not be more clearly 
demonstrated than in the progression of a good 
idea to a weak one-as shown in Items 20, 38, 51 
and 89. 

Item 20 (tabled) comprehensive reporting of 
and an interest in VHF repeater operation by HQ 
personnel and in QST space. Item 20 also called for 
a section of the ARRL H-Book to cover VHF 
repeaters and their operations. This motion was 
well organized, vitally needed by those who get 
their kicks form this newest facet of ham radio, a 
phase that is rapidly growing in popularity and 
usefulness. 

Item 38 (tabled by a vote of ARRL’s President, 
after a tie vote by the directors) called for a 
separate VHF REPEATER handbook to be written 
and published by ARRL. 

In Item 51 the director who made the proposal 
in Item 20 (apparently in a desperate effort to 
salvage something from his good idea) amended his 
original motion, albeit emasculated, to request 
QST to carry news of VHF repeater activities in a 
principle subsection of The World above 50 MC. 
This amended motion was then passed. 

The same director then proposed (Item 89) that 
ARRL include a section on VHF repeaters in the 
1970 H-Bk. This motion passed. 

Note that Item 89 calls only for a section in the 
’70 H-Bk. 

Your attention is called to Items 20-38-51 and 
89 as a study in Board procedure, when faced with 
HQ opposition and Board indifference! This study 
should be entitled-“how to have a good idea 
ruined without really trying!” The reporter is sure 
that ardent VHF repeater fans will have less than a 
huzzah for the Board on this matter. 

Item 61 authorizes the General Counsel to file 
comment and to petition FCC to impliment the 
report of the VHF Advisory committee with 
consideration given the status of various related 
rule-making procedures now pending with FCC. 

ARRL-RTTY Matters—ARRL approved (Item 
17) FCC’s Rm 132 (pending) permitting RTTY 
operation at 60, 75 and 100 wpm. Good thinking! 

Director Affairs-Several motions were made 
regarding directors, their duties, and other matters. 
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Item 11 called for procedure of impeachment of 
any office holder elected pursuant to the Articles 
of Assoc., the By-laws and the responsibilities of 
his office. This motion passed. Perhaps we may 
now have a method of ridding ARRL offices of 
incompetents. 

At last (Item 58) ARRL directors (not vice 
directors) are authorized to attend ARRL National 
conventions with expenses incurred chargeable to 
authorized division allotments. 

It might be noted that the 1969 ARRL 
National Convention was scheduled for Iowa, the 
home state of ARRL’s president. Any connection 
purely coincidental. 

Why has it taken until ’69 to get such a 
worthwhile measure passed? Not many directors 
have the wherewithal to travel on their own 
expense and few can arrange “business trips” to 
permit their attendance at ARRL’s own national 
event. This motion is worthy and this reporter 
trusts that all directors will take full advantage of 
it. 

Item 36 (which passed) is of extreme impor¬ 
tance! It is also highly significant of what may be a 
new progressive spirit in the Board. 

A Special ARRL Board meeting is called for 
Nov. 1, 1969 to consider or act upon the follow- 
ing- 

1. Actions pending before FCC. 

2. Reports and studies of HQ staff. 

3. Amateur band occupancy. 

4. Committee recommendations. 

5. Establishment of an ARRL Foundation. 

6. Recommendations of Counsel regarding 
amendments to provide for two meetings of the 
Board each year. 

This item also states that any other matters to 
be placed on the agenda may be added up to and 
including Oct. 22, upon concurrence of at least 
nine directors. 

Note that a majority must concur even to get 
an item on the agenda. However, the agenda is 
potentially loaded! 

Item 36 also urged directors to arrive at the site 
of the meeting as far in advance as possible and 
reasonable for committee and informal confer¬ 
ences. 

This is SOP, allowing several days for informal 
(non-reported in QST) conferences at which most 
items are fairly well flrmed-up and prepared for the 
“formal” reportable meeting. This May meeting 
was not marred by “committee of the whole” 
tactics. Several recesses were called for the purpose 
of discussion, off the record, and other necessary 
rest periods. 

A second meeting each year, if made official 
and acted upon yearly (after ’69), will be one of 
the most lasting and beneficial acts of the May 
meeting. The ARRL has long suffered from a 
communications gap with a year between meetings. 
This has often resulted in permitting the Exec. 
Comm, (which meets frequently) to act without 
referral to the full Board or to handle matters 
which should be Board-controlled. 

A single yearly meeting for a megabuck corp¬ 
oration, is less than justifiable. This demand for a 
second meeting is commended. It is truly a step 
forward in directorship. If directors meeting in 
November will study the minutes of the May 
meeting as well as those of recent years and 
follow-thru on some of the unfinished business 
(tabled or otherwise) something of value may be 
achieved. 
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The agenda of the November meeting contains 
controversial items and the meeting should be most 
intriguing! 

Item 76 lists budgets for administrative ex¬ 
penses of directors for ’69. These amounts are set 
by the individual director who may request any 
amount deemed necessary to spend in the interests 
of ARRL in his division. These amounts range 
from $1000 to $3200. 

With the high cost of travel and printing, it 
appears that these figures are (for the most part) 
puny. There would be no objection if any director 
raised his expense figures although when this 
reporter was a director there was some effort on 
the part of many directors to see just how cheap he 
could be in his directorship, rather than see what 
was needed to really do a job of representation and 
request sufficient money to do the job. 

Many directors must spend money out of their 
own pockets to fulfill their responsibilities and this 
does not seem proper when the ARRL gross 
income is large (1968-$1,498,574.62) and the 
need for better and more extensive communication 
between director and member is so prevalent. With 
larger budget authority each director could more 
effectively represent ARRL in the field. 

Item 34 provides vice directors with advance 
copies of QST each month. Now, that is a 
magnanimous gesture on the part of the directors. 
At least vice directors get that much out of their 
almost non-existent duties. ARRL officers receive 
no salary. 

One of the motions that can usually be counted 
upon at each Board meeting is contained in Item 
92. This motion called for authorization to permit 
vice directors to attend (at League expense) one 
Board meeting during a two-year term of office. 
This long-needed authorization was defeated by a 
vote of 9 no-7 yes! 

The thinking of those nine directors must be 
fuzzy. Why would not they welcome the presence 
of vice directors at the Board meeting so they 
could see what goes on, first hand, at these 
meetings. Many cannot afford to do this. Vice 
directors can only monitor the meetings anyway, 
and have little or no voice. 

Vice directors, could if allowed and encouraged 
to do so, become a vital part of the activities of 
ARRL policy-making. But NO! Not only are they 
excluded from such opportunities they are forced 
to either pay their own way or obtain funds 
elsewhere to attend a convention or meeting. It is 
time that vice directors were recognized and 
brought into the ARRL political picture and 
activity to the fullest extent. Their talents are 
badly needed in the field! 

Ironical as it may appear the ill-fated motion in 
Item 92 was followed by a unanimous vote of 
appreciation by the Board for the several vice 
directors present-ad nauseum! Such a motion 
seems rather puerile and in the case of nine 
directors, penurious! 

Electioneering-Items 10 and 70 provide an¬ 
other example of Board stalling by referral to a 
committee of a sticky problem. 

Item 10 calls for procedure wherein candidates 
(for director or vice director) would furnish HQ 
written information concerning his qualifications 
(not more than 200 words) and a list of his 
amateur radio affiliations. This material was not to 
contain any derogatory (by innuendo or directly) 
statements regarding any opponent for the office. 
This material to be prepared with a phpto (if 


supplied) in a standard size sheet for each can¬ 
didate so furnishing the information, and pub¬ 
lished, with no HQ editing, then enclosed with the 
ballot sent each potential voter. The same item 
provided that no lists of names and addresses or 
addressed envelopes be supplied to any candidate 
or his committee or to anyone for electioneering 
purposes. This motion was tabled by a unanimous 
vote. 

Another stall was made when in Item 70, the 
same director presented an almost similar motion, 
albeit shortened, with the same motive. Another 
amendment assigned the matter to the Planning 
Committee for study. This amendment passed 
10-5. The whole idea was then demoted to a 
“study of election procedures by the Committee” 
by another unanimous vote. 

A uniform electioneering literature release, with 
the ballot, would be beneficial and would save 
much expense on the part of electioneering groups, 
provided, of course that HQ did not censor or edit 
such material submitted and that no difficulties 
arose as to what constituted “derogatory remarks,” 
etc. All candidates would therefore have the same 
opportunity for exposure, at less expense, than 
with the present method which is unfair in that it 
gives a break to any candidate able to raise 
sufficient funds to widely advertise and also 
deprives candidates not so fortunate, who may be 
just as qualified for the office. Holding any ARRL 
office should not be contingent upon how much 
money a candidate or his supporters can raise. 

This reporter hopefully looks for this reform at 
the earliest opportunity. And, that the intent of 
the original motion be preserved, in to to! 

Item 46 is a somewhat confused attempt to 
secure redress through a committee of tellers for 
unfair, unethical or otherwise undesireable action 
by, or on behalf of an opposing candidate. Such 
complaint to be made in writing. A move to table 
was lost as there was no second. After more 
discussion, another tabling motion passed, 12-4. 

The thinking behind this motion may be well 
founded but the intricities of handling such a 
complaint would challenge the mind of a Solomon. 
Regardless of that fact, tabling such a motion 
solves nothing and is an indecisive way of handling 
a hot potato but indicative of the lack of direct 
action displayed by the Board on such occasions. 
Sort of reminds one of the Congress! Sweep it 
under the rug, boys, and forget it! 

Communications Department-In Item 59, the 
Board created a five-band WAS award to be 
initiated by the Comm. Dept, and effective after its 
availability. 

This is an excellent award idea and should 
create a lot of interest in domestic operation but it 
is hardly a matter for deliberation by the directors 
of a megabuck corporation. 

Why did not the Comm. Dept, just up and 
create this miracle and put it into use? Perhaps it 
was not their idea at all, and it does mean more 
work for the Comm. Dept.! 

Those seeking credit for their personal net 
accomplishments will be pleased to learn that 
ARRL’s Comm. Dept, will now recognize (a) net 
check-ins; (b) net control duties; (c) net liaison 
duties; (d) Emergency Corps participation; (e) 
phone patch operation. Points are to be established 
and reported in QST by SCMs- This motion was 
unanimously accepted in Item 65. 

This reporter is fully aware of the importance 
of certain types of net operation and the training 
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value contained in some nets and does not belittle 
such activity. It does appear that QST space could 
be better occupied with articles on net operation 
and net concepts of general information to all, thus 
stimulating more interest in and understanding of 
the motives and practices of the better class of 
nets. 

The point standings could be better handled in 
the Comm. Dept, voluminous bulletins sent to 
those interested rather than take away QST space 
from technical and other valuable material. Only a 
few QST readers have interest in traffic matters. 

What a comedown for the Comm. Dept, to have 
to recognize phone patching and to have to issue 
points for it. Wow! 

Stand by for a cut in readable QST space and 
an appropriation for computer rental! 

The Board, after deliberation, established the 
ICAO phonetic alnhabet (Item 63) as approved 

Now to get the lads to use it—or any other 
standard phonetics. It is unlikely that ARRL 
approval is going to reduce or change the silly 
practice followed by so many with their inane and 
confusing self-established phonetics. 

Item 82 will change the rules-to require that 
candidates for SCM must have been a Full Member 
of ARRL and, to have held a General, Conditional 
or higher license, for two years. 

This is a good move designed to insure better 
qualified persons in this important, unpaid and 
difficult task of being an SCM. 

Item 83 places the determination of the stand¬ 
ards of -qualifications for an 00 to be the 
responsibility of the Comm. Dept. Manager. 00- 
-Official Observer a volunteer Grand Island-type, 
with no authority or back-up to cause operators to 
“fly right.” SCM-Section Communications Mana¬ 
ger—a volunteer unpaid local representative of 
ARRL at state or geographical level. Reports in 
QST and handles traffic matters for his area. 

Contestees will delight in Item 33 and all others 
(a majority) will climb the nearest wall! This item 
proposes a Comm. Dept, party once a year in 
which members are invited to work the League’s 
official family of officers or appointees. 

There used to be a similar type contest called 
LO Nile (League Officers Night) and it is surmised 
that this new bit of QRM-making “togetherness” 
may be in addition to LO Nite. 

This reporter wonders if certain League officials 
will answer pointed questions during these QSOs? 
Let’s find out! 

SCMS and the Board-Item 18 instructs the 
General Manager to furnish each SCM (at his 
request and at ARRL expense) a set of training and 
operating manuals. The SCMs are perhaps the 
hardest working members of the LO, and they 
must be a real hardy breed! 

ARRL and its Affiliated Clubs-Item 16 (which 
failed to pass due to no second) would have 
furnished a free sub to QST to any affiliated club 
who could produce ten members of ARRL who 
would sign such a request. The loss of this motion, 
due to failure of a second, is lamentable and sure is 
poor PR! 

ARRL and the DXCC-The Board again delved 
into petty non-Board deliberations when (in Item 
47-passed) it permits DXCC members to submit 
QSLs in increments of 10 after 250 countries have 
been credited. A worthy idea-but hardly a matter 
for Board consideration. 

Item 56 attempted to secure a unified countries __ 
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tennas, 40 METER DX; vertical beams; NOVICE BAND 
DX: many, MANY others. SECRETS of tune-up for MORE 
OUTPUT. How to hook up and use ANTENNA TEST GEAR. 
Buy book "Ham Antenna Construction Projects" from your 
nearby "H.W. Sams" distributor. Only $3.95, Or order 
AUTOGRAPHED copy direct from author J.A. Stanley, 
855-A South Fillmore Street, Denver. Colorado, QTAlf 
80209, INCLUDE 25 4 FOR POSTAGE_JlftB 


list. After several amendments and much delibera¬ 
tion the following was adopted-“that the Presi¬ 
dent and General Manager study the feasibility of 
implimenting preparation of a countries list jointly 
prepared by IARU societies.” 

This will solve nothing! Many of the important 
countries lists (and awards) are made by groups, 
organizations or publications who are not IARU 
members. The original motion was well-organized 
and important. Read it in QST and see for 
yourself. It should have been passed without 
debate. Now sometime we may have an IARU list, 
which will be dominated by ARRL’s DX clique, 
and it will be ineffectual! 

In the ’50s this reporter advocated and fought 
for a DX committee with representatives of leading 
ham organizations, DX clubs and publications. This 
idea was defeated. Result—utter confusion in the 
DX ranks as to what, where, when is a country. By 
the beard of TOM-this IS a Rotten Mess! 

ARRL Foundation-Item 28 instructs the Gen¬ 
eral Manager and Counsel to promulgate the 
establishment of the ARRL Foundation, as a 
separate non-profit corporation. Objectives and 
purposes to provide ways and means for perma¬ 
nently establishing authority to utilize special 
funds and property of the Foundation and income 
therefrom under restrictions as might be imposed. 
(The motion is long and wordy and does not 
coinside with the version given in League Lines 
J une QST). The Foundation would be managed by 
a Board consisting of the ARRL President, Treas¬ 
urer and Secretary plus other director-elected 
members. 

The basic idea appears to be a means whereby 
ARRL can receive funds (gifts, bequests, etc.) and 
expend them as a separate corporation from ARRL 
Inc. The outcome of this excellent idea will be 
forthcoming in November. 

It is hoped that the Foundation will not be as 
miserly as is the official body of the parent 
corporation when it comes to advancing the state 


of the art of amateur radio and stimulation 
thereof! 

ARRL and Assistance to Foreign Amateurs— 
Item 82 voted unanimously that ARRL continue 
its program of assistance, etc. 

There is no quarrel with this motion except 
that ubiquitous word continue. Study of past 
ARRL affairs reveals little that has been done in 
this line and to continue along the present path of 
“assistance” does not seem to be of much value to 
anyone. ARRL could and should do a great deal in 
this line—but like many, this reporter believes that 
charity begins at home. Perhaps a communications 
gap exists between HQ and the reader-membership 
or perhaps it is another example of the familar 
phrase-credibility gap! 

Conspicuous by its absence was reference to the 
ARRL Space Station ordered installed under Item 
24, 1967 minutes, unless Item 67 can be so 
construed as to that .station to be located at 
OSCAR HQ. No mention could be found in the ’68 
minutes of the Space Station. 

Another matter not mentioned in ’69 minutes 
was the ARRL out-going DX QSL bureau as 
discussed in Item 37 of the ’67 minutes. A study 
and report was ordered (Item 17—’68) and was 
given to the Executive Committee Jan. 1, 1969, 
meeting 325. The committee unanimously voted 
against the establishment of such a bureau conclud¬ 
ing “that it would be in the best interests of 
amateur radio not to expand the existing system.” 

The existing system is that of HQ receiving 
incoming QSLs and sending them to unpaid volun¬ 
teer bureaus who mail cards to those having 
envelopes on file in the bureau. 

This incoming system is excellent due to the 
hard-working and tireless group of volunteers but 
ARRL (the largest and most wealthy) amateur 
radio organization in the free world should long 
ago have established an outgoing DX QSL system. 

The Executive Committee decision appears to 
be another example of abrogation of responsibili¬ 
ties by the Board who passed the buck to the Exec. 
Comm, whose record in the past has been toward 
the reactionary side. 

There are at least two out-going QSL bureaus 
doing business at this time. Perhaps DXers are 
better off dealing with “private enterprise” than 
with an agency, especially if it does not want to do 
the job. 

In addition to the above items the Board 
considered and acted upon various other matters in 
one way or another. Most did not seem of 
sufficient import to be reported here. 

A sincere effort was made to preserve the intent 
and meaning of each motion discussed. Although 
some were paraphrased for brevity, in no case was 
any idea or motive deliberately distorted or taken 
out of context. 

Deliberations and decisions of the ARRL Board 
of Directors (as well as those of the Executive 
Committee) affect ALL amateurs and AR. You are 
urged to carefully study the minutes in July QST 
and, with this commentary at hand, attempt to 
reach your own conclusions as to the results of this 
meeting. 

A ball-park estimate of the items in the entire 
proceedings resulted in a tally of 38 that were 
beneficial, in one way or another, to AR, and there 
were 16 that were considered negative. You can 
make your own tally after digesting the minutes. 

... W7ZC 
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A Cheap 
and 



Many of the transceivers on the market 
oday are packaged separately from the 
lower supplies. The easiest way out is, of 
ourse, to pay the SI00 (or so) and buy the 
tower supply along with the transceiver. 

But if you happen either to be obstinate 
>r hold that SI00 in a little more awe than 
eems to be average these days, you might 
/ant to follow my lead and build your own 
tower supply. 

First, let us examine what is needed in a 
tower supply capable of powering an SSB 
ransceiver of the NCX Class. Most similar 
igs utilize about the same voltages and 
urrents. We find that my rig required a final 
date voltage of about 700 vdc at 300 ma 
zhich is maximum current under load. A 
das of 80 vdc negative at 6 ma, 280 vdc 
upply at 200 ma, and of course filaments, 
nake up the balance of the needed voltages. 
This is not a lot of power and can easily be 
urnished with a good husky TV trans- 
ormer. The transformer is the most expen- 
ive portion of a power supply and, natu- 
ally, the most important, so care should be 
aken in choosing it. Test the one you select 
o make certain it will deliver under pro- 
onged load without overheating. It is far 
easier to check before than after the supply 
s finished. Keep in mind that the trans- 
ormer has to produce full voltages under 
*EP conditions so the full drain even at top 
oad is not extremely heavy. Therefore don’t 
jverlook a transformer just because it is not 
is big as a bread box. 


Earl Spence K4FQU 
1413 Davis Drive 
Fort Myers, FL 33901 


Power Supply 


My junk box produced a number of likely 
looking transformers, but none had just the 
right voltages. A little scrounging in a 
friend’s junk box turned up one which did. 
It was center-tapped, produced about 750 
volts across the winding and was large 
enough to gamble on its providing the 
needed current. It also had three filament 
windings which are used for the bias trans¬ 
former and the filaments. The bias trans¬ 
former is a cheap 6.3 volt filament trans¬ 
former and is run backwards off the 5 volt 
winding of the power transformer to 
produce about 100 volts. 

The output high voltage of the power 
transformer was a little over 700 volts using 
a solid state bridge rectifier and the center- 
tap was used for the low B+ supply. Al¬ 
though theoretically the center-tap should 
have produced about 350 volts, this one 
only ran 300 and dropped under load to 285 
volts .. . just about on the nose. 

Fig. 1 shows that the circuit is clean and 
straightforward and not of unusual or new 
design. It should be quite easy to under¬ 
stand, even to those of us with limited 
knowledge. Notice the bias supply in par¬ 
ticular: This is an easy method of obtaining 
negative voltages and has been used in many 
similar circuits. The output of the reversed 
filament transformer is rectified by a single 
diode of the same type and ratinp as those 
in the bridge network. Although I included a 
variable pot in this bias supply, it is not 
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needed for the NCX-5 as it has a pot for this 
on the rear apron. Mine was included, since 
the supply is used on occasion as a bench 
supply. You may elect to do without it. 

Physically the supply is small though 
quite heavy (about 35 pounds) due mostly 
to the transformer and the two chokes. It is 
built ona2x8xl0 inches aluminum chassis 
with the transformer and two chokes mount¬ 
ed on the top along with the bridge network. 
It has enough room to include the speaker if 
you wish. Control circuitry, filters and bias 
transformer are mounted under the chassis 
with lots of room for large fingers. All con¬ 
nectors are brought out one end of the chassis 
and include a nine pin Jones connector, an 
RCA phono plug for the speaker lead, the bias 
pot and the ac line. No switch is required in 
the ac line as this is done in the transceiver; 
however, I have one built in for bench use 
which is left in the on position when used 
with the rig (not shown on the schematic). 
The ac line should be fused in each leg per 
standard safety measures. 

The heart of the unit is the diode bridge 
network and a few words are in order about 
the subject. All diodes are the top hat 
variety and are readily available in most local 
supply houses at about 50 cents each. They 
are rated at 400 volts PIV and 750 mil 
capacity. This is a full wave bridge using 
three diodes in each leg or twelve in all. Each 


diode is protected by a resistor and capacitor 
in parallel across it. Surge resistors are used 
ahead of the bridge in each leg; without 
them you might soon be replacing diodes. 

Mount the bridge network on a small 
piece of Vector board about 2x4 inches. This 
board should be the type on which the lugs 
go through the board on both sides. Mount 
all the diodes on the top side of the board 
running around the board so that it is fed 
from the center on both sides. Ground and 
the dc will be from each end of the board. 
Mount the resistors and capacitors on the 
under side of the board making sure that 
they do not short across the board. Bore a 
hole in each corner of the board and mount 
on 1” stand-off insulators. Be certain that 
nothing shorts to ground or you will have 
smoke! 

The rest of the supply is common sense 
and so nothing more will be said about it. 
Make a cover with Reynolds perforated 
aluminum and paint to match your rig. Take 
care so you can be proud to say that you 
built it. This circuit and supply is not 
offered as the perfect solution to your 
needs, however it will suffice with minor 
alteration for almost any modern 200 watt 
SSB transceiver. 

I have been using this power supply for 
about a year now without a moment’s 
trouble. It ran the NCX-5 for 24 solid hours 
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The performance line . . . 
with a material difference! 


SSZ >TAZ , 


Idlrex. 


PREFERRED AND SPECIFIED WORLD-WIDE BY 
COMMUNICATION ENGINEERS AND ADVANCED AMATEURS 

Don't settle for anything less than the veiy best! Use Telrex Communica¬ 
tion products — for long lasting optimum performance and value! 

FREE . . . Tech data and pricing catalogs describing off-the-shelf and cus¬ 
tom-built antennas, systems, "Inverted-vee kits"®, towers, mono-poles 
and rotable "8erthas . 


For commercial and military applications write for CM69 . 
applications write for PL69. 


for amateur 





ASBURr PARK. 

NEW JERSEY 07712, U.SJl. 


during last field day and was cold to the 
touch at all times. It just recently ran the SS 
contest and ran cold even after a brief 
exchange with W2NSD/1. The transceiver 
can be loaded to about 60 mils over maxi¬ 
mum so it is evident that there is plenty of 
current. Plate voltage under full load runs a 
hair under 700 volts. On the air reports are 
good and it has no noticeable bogies. 

Total investment for all parts that the 
junk box did not supply came to about $18. 
Included among these parts were all the 
diodes, chassis and a filter capacitor. It’s a 
far cry from the $110 plus tax for a 
commercial supply. 


ANTENNA SPECIALS 


Hy-gain 

was 

Special 

5BDT 

39.95 

24.50 

4BDT 

29.95 

17.50 

3BDT 

19.95 

12.50 

2TD traps 

14.95 

9.00 

WANTED: General Coverage 
in Good Shape. 

Receivers 


H C J ELECTRONICS 


E. 8214 SPRAGUE 
Spokane, Wash. 99206 


JHRb 


DEVICES 


. . . K4FQU 


Model 311 1C Keyer 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 



$35.00 pp 

HAL Devices 
P.O. Box 365L 
Urbana, III. 
61801 


• 8-50 wpm range 

• monitor with 2 %" 
speaker, tone and 
volume controls 

• relay keying 

• iambic operation with 
dot memory 

• HAL designer cabinet 

• Self contained power 
supply 



HAM 

V-O-M 

20,000 ' 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name ._ 

QTH ____ 

City_State_Zip._ 

REDLINE - JAFFREY - NH - 03452 

ORDER TODAY 


Ohms: 12K, 120K, 1.2M, 12M 
dc mA: .05, 5, 50, 500 
dB: 0, 14, 28, 34, 40 



dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 (4 lK/volt No taxe s anywhere Plus 90£ shipping 
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Getting Your Extra 
Class License 

Part IX — Modulation 


One factor which all forms of communi¬ 
cations share is “modulation.” While we 
use the word, in radio, to refer to a specific 
process involved in generating a signal for 
transmission, it’s used elsewhere with much 
wider meanings — as for example in the 
phrase “he has a well-modulated voice.” 

Even if we limit ourselves to the meanings 
of “modulation” involved in radio, it’s a 
most important subject. A mqjor group of 
questions in the Extra Class license examina¬ 
tion study list deals with various specifics of 
modulation — and that’s our subject this 
time. 

The FCC’s study questions which we’ll 
cover are: 

1. What are sideband frequencies? 
During 100% sinusoidal amplitude modula¬ 
tion, what percentage of the average power 
is in the sidebands? How is the sideband 
power related to the percentage of modula¬ 
tion? 

2, What do the modulation envelopes of 
amplitude-modulated waves with 75%, 
100%, and greater than 100% modulation 
look like? 

18. Define the deviation ratio in a fre¬ 
quency modulated signal. 

19. What type of signal will be produced 
when the output of a reactance modulator is 
coupled to a Hartley oscillator and multi¬ 
plied in frequency? 

56. What is a grid-bias modulated ampli¬ 
fier? Should the source of. fixed bias have a 
high or low internal resistance? Explain. 

63. How are reactance tubes used? 

As is our usual custom, we won’t answer 


these six specific questions directly, Instead, 
we’ll paraphrase them into four questions of 
much broader scope which will cover the 
details involved in the official questions. 

For a starter, we’ll attempt to find out 
“What is modulation?” After all, we can’t 
very well examine the details of anything 
until we know what we’re trying to examine. 
An adequate definition of modulation, also, 
may help to put the rest of our discussion 
into a proper framework. 

Having defined “modulation,” we can 
then ask “What can we do to a signal to 
modulate it?” This will sort out the various 
forms of modulation into appropriate groups 
and, along the way, will define the major 
classes of modulation types. 

When we know what we want to do, the 
logical successor in our list of questions is 
how. That’s our third one: “How can we 
modulate a signal?” 

And finally, having seen how to produce 
modulated signals using any of the major 
classes of modulation which are in wide use 
by hams, we need to examine the charac¬ 
teristics of these modulated signals. Our last 
question this time will be “What are the 
characteristics of a modulated signal?” 

We’ve got a lot of ground to cover to 
answer those four questions; we’re on our 
way! 

What Is Modulation? As we observed 
back at the beginning of this installment, 
“modulation” is a word with many 
meanings, and only a few of them are 
applicable to radio communications in gen¬ 
eral or to ham radio in particular. 
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For radio usage, the word has been 
defined many times in many ways — and 
then applied with some new meaning which 
has made the older definitions obsolete. 

An example: In 1938, the Institute of 
Radio Engineers published an official defini¬ 
tion of “modulation” as being “the process 
of producing a wave some characteristic of 
which varies as a function of the instan¬ 
taneous value of another wave, called the 
modulating wave.” 

This definition was adequate until the rise 
of telemetry, in which the modulating signal 
is as likely to be a dc level as it is to be a 
“wave” (whatever a wave may be). When the 
modulating signal is a dc level, however, the 
1939 definition must be interpreted rather 
liberally to be applied. 

Neither does it adequately cover the 
concept that what we call CW is actually 
amplitude modulation (see last month’s 
installment for a discussion of this 
idea) — and when RTTY is involved, it gets 
downright difficult to visualize the FSK 
signal as being the product of a “modulating 
wave”; the definition had to change. 

Another definition of “modulation” is 
that given in the Radiotron Designer’s Hand¬ 
book, fourth edition, page 1401: “The 
process by which the amplitude, frequency, 
or phase of a carrier wave is modified in 
accordance with the characteristics of a 
signal.” 

This one, too, is a bit short in view of 
modern practice. No SSB or other sup- 
pressed-carrier signal could satisfy it, but no 
one would deny that a SSB signal is modu¬ 
lated. Neither could any type of pulse 
modulation qualify as modulation, under 
this definition. 

Note that neither of these definitions 
cited as examples is completely wrong-, the 
trouble is that they’re merely incom¬ 
plete — and being incomplete is an unfor¬ 
givable sin in a definition. 

What’s needed is a definition broad 
enough to include not only the types of 
modulation used in communications today, 
but hopefully all future types of modulation 
as well. We’ve had to generate our own to 
get one that broad, but we feel that it 
accomplishes the goal and defines modula¬ 
tion in such terms that we can move on to 


more specific details. 

Modulation, as we use the word in this 
installment at any rate, is the transmission of 
information by variation of some charac¬ 
teristic of a transmissible signal (which we 
will call the carrier) in such a manner that 
the original information (modulating signal) 
may be recovered from the result (modu¬ 
lated signal) by a definable process without 
prior knowledge of the original information. 

This does not require that the carrier be 
transmitted as a part of the modulated 
signal; elimination of the carrier itself may 
be one of the variations used to accomplish 
modulation. Just so long as information is 
transmitted in a manner which permits its 
recovery, that’s modulation. 

Note that this definition is so broad that 
a conventional land-line telephone circuit or 
intercom qualifies as a “modulation” 
system. The sound waves which are the 
original information vary the current flow in 
the connecting wires; if we consider the 
at-rest current as “the carrier,” then the 
change in current flow when sound strikes 
the microphone provides “modulation,” and 
when the earphone or speaker changes this 
current flow back to sound waves, that’s the 
“definable process” which demodulates the 
signal. It’s hard to get much broader than 
that while remaining specific enought to be 
useful 

In practice, though, we don’t deal very 
much with intercoms or land-lines. We’re 
radio operators, and we deal primarily in 
radio signals. Our “carrier” signals, then, will 
most often be radio waves. 

Our definition of modulation permits us 
to vary any characteristic of our carrier in 
order to apply the modulation. Let’s see 
what characteristics of a radio signal we can 
vary in order to modulate that signal. 

What Can We Do To A Signal To Modu¬ 
late It? We’ve agreed that our carrier signals 
are, most often, radio waves, and our defini¬ 
tion of modulation permits us to vary any 
characteristic of the carrier to apply modula¬ 
tion just so long as we can recover the 
original information from the modulated 
signal by some definable process. 

So the first step in deciding what charac¬ 
teristics of a radio signal we can vary to 
apply modulation is to decide just what 
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characteristics a carrier has in the first place. 

A conventional rf carrier is a single- 
frequency radio wave; some attempts have 
been made to apply modulation to non¬ 
coherent or “noise” carriers, but that’s far 
from general practice (and no one has 
publicly reported any success in these 
attempts so far as we have been able to 
learn). Such a single-frequency rf wave has 
three major characteristics: amplitude, or its 
strength relative to some scale of measure¬ 
ment; frequency, or its timing relative to 
itself; and phase, or its timing relative to an 
arbitrary starting time. 

In addition to the three mqjor charac¬ 
teristics of amplitude, frequency, and phase, 
there’s an even more fundamental charac¬ 
teristic of its existence at all. If the wave 
does not have the characteristic of “exist¬ 
ence,” it has no other characteristics at all. 
This might appear to be a merely philo¬ 
sophical point — and at this level of 
examination it is. But if we accept “exist¬ 
ence” as a characteristic, we can then extend 
this idea to accept a “pattern of existence” 
as a special form of the “existence” charac¬ 
teristic; and this opens the door to the 
exotic forms of pulse modulation which 
convey information, not by the frequency or 
amplitude of the carrier involved, but by the 
patterns in which the carrier either exists or 
fails to exist. 

We won’t labor this point very much, 
because pulse modulation is illegal on the 
most popular amateur bands, and we have 
more than enough to attempt to cover 
without getting into pulse work too deeply. 
We must, however, note it in passing in order 
to be complete. 

The three mqjor characteristics which are 
varied in the most popular types of modula¬ 
tion are illustrated in Fig. 1. 

When we vary any one of these charac¬ 
teristics to modulate our carrier, the re¬ 
sulting signal is identified according to the 
characteristic which we vary.'if we vary the 
amplitude, we produce amplitude modula¬ 
tion or AM. Both SSB and DSB are special 
cases of AM, in which amplitude is varied 
but in addition the carrier itself (and in SSB, 
one sideband as well) is suppressed from the 
final modulated signal If we vary the fre¬ 
quency, we have frequency modulation or 



Fig. 1. The three characteristics of an ac 
sine-wave signal which may be varied to 
produce modulation are shown here. Ampli¬ 
tude refers to the peak-to-peak strength of 
the signal and may be measured in either 
volts or as current, so long as all references 
are consistent. Period is the time between 
two points of similarity in the waveform, 
such as the two zero-crossings shown; fre¬ 
quency is the reciprocal of period and is 
simply the number of cycles per unit of 
time. Phase is the timing between the signal 
itself and some arbitrary reference of identi¬ 
cal period or frequency. 

FM. And if we vary the phase, we have phase 
modulation or PM. 

Fig. 2 shows a theoretical circuit which 
can be used to illustrate the differences 
between AM, FM, and PM. This circuit 
consists of an ac alternator driven by a dc 
motor, together with separate controls for 
the power applied to the dc motor and to 
the alternator’s field coils (the power level in 
the field coil of an alternator or a generator 
controls the power level produced by the 
device). 



Fig. 2. This motor-alternator circuit illus¬ 
trates the differences between the major 
types of modualtion; it wouldn't work in 
practice because of the inertia of the moving 
parts, but it gives an idea of the principles 
involved. 

Before we use this circuit to illustrate the 
three major types of modulation, let’s brush 
up rapidly on some of the most basic facts 
of ac power generation by means of alterna¬ 
tors. After all, it’s not one of the things we 
usually concentrate upon as hams. 

The major difference between an alter¬ 
nator and a generator is that an alternator 
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produces ac while a generator puts out dc. 
This difference is accomplished by the 
absence of either a commutator or brushes 
in an alternator. Instead, the output is taken 
off directly through slip rings. (In practice, 
the “field” of an alternator is usually the 
rotating part, while the “armature” is 
stationary; this is done because a small 
amount of field power suffices to permit a 
large amount of armature power to be 
generated, and the designers want to mini¬ 
mize the amount of current which must pass 
through the slip rings.) 

The output power level, as we mentioned 
a few paragraphs back, is controlled by the 
amount of power applied to the field 
winding of either an alternator or a gen¬ 
erator. 

The output frequency of a generator is 
always dc, but • the ac produced by an 
alternator must have some frequency. The 
alternator’s output is virtually always pure 
sine-wave in form, and the frequency is 
determined by the speed of rotation of the 
alternator’s shaft. The faster the rotation, 
the higher the frequency produced. 

Now let’s look at the arrangement shown 
in Fig. 2, and imagine that the whole 
rotating system is so light and has so little 
inertia that we can change its speed of 
rotation almost instantly. For a start, 
though, let’s adjust both R1 and R2 to their 
midpoints and take a look at the ac output. 
With both R1 and R2 steady, the power 
level and the frequency of the output will 
remain constant, and the signal will look like 
that shown in Fig. 3. 


Build this magnificent 
Schober Theatre Organ 

for only 
** 1550 ! 



•Includes 
finished walnut 
console. Amplifer, 
speaker system, 
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Fifl. 3. If both power controls in the circuit 
of Fifl. 2 are left In mid-position, the 
alternator's output will be constant in both 
frequency and amplitude, and will in conse¬ 
quence be a sine-wave signal such as that 
shown here. This corresponds to an unmod- 
ualted carrier signal. 

Now let’s vary R1 from minimum to 
maximum and back regularly, thus varying 
the amount of power applied to the field 
coils of the alternator and in turn varying 
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the output power level, but leave R2 set at 
midpoint so that the signal is still of con¬ 
stant frequency. 



Fig. 4, If the speed control is left alone but 
the field power control is varied regularly 
from minimum to maximum and back 
again, the output of the alternator will be 
almost zero when field power is minimum 
and will increase as field power increases 
until it reaches a maximum, then fall back 
as field power is decreased. The resulting 
waveform looks like this, and corresponds 
to amplitude modulation of a constant-fre¬ 
quency carrier signal. 

The result looks like Fig. 4. The period 
(which determines frequency) and the phase 
remain the same as in Fig. 3, but the 
amplitude varies from near zero to maxi¬ 
mum and back down again as the field-coil 
power varies. This is amplitude modulation. 

For the next illustration, we’ll leave R1 
set at midpoint so that output power level is 
constant, but vary R2 at the same rate as we 
did R1 before. Assuming that the dc driving 
motor can change speed instantly as we 
change the amount of power supplied to it. 



Fig. 5. When field power level is left con¬ 
stant, but the driving speed is varied from 
high to low and back, the alternator's 
output will be of constant amplitude but 
will vary in frequency. This is shown in this 
waveform; the tick marks on the time axis 
are the times at which the waveform of Fig. 
3 crosses the axis, assuming that the left¬ 
most zero-crossing occurs at the same time 
for boht waveforms. This corresponds to 
FM. All of these waveforms have been 
traced from an X-Y plot produced by an 
electronic computer, using a carrier fre¬ 
quency three times that of the modulating 
signal in order to clearly show the actions. 
Normal practice is to use a carrier of several 
hundred to several million times the fre¬ 
quency of the modulating signal. 


and that the rotating system has so little 
inertia that it also can change speed 
instantly, our output signal in this case will 
resemble Fig. 5. 

The amplitude is constant, but the period 
and the phase both vary as R2 is varied. The 
tick marks on 'the baseline in Fig. S show 
where the waveform of Fig. 3 crosses the 
zero axis. You can see that as the dc motor 
turns faster and frequency rises, the period 
of the output signal shortens, and as it turns 



Fig. 6. If the circuit of Fig. 2 is connected 
to a constant-frequency generator as shown 
here, frequency of the output signal will be 
locked to that of the second generator. 
Varying speed of the alternator now cannot 
produce permanent change in frequency, 
but will produce change in phase of output 
signal while speed is changing. Result corres¬ 
ponds to PM, and has same waveform as FM 
shown in Fig. 5; differences between FM 
and PM are largely a matter of definitions. 

slower, the period lengthens again. This is 
frequency modulation. 

We could perform the same actions again 
as we did to produce Fig. 5, but connect the 
output to a fixed-frequency generator 
through large series inductances as shown in 
Fig. 6. When we do this, the frequency is 
locked to that of the fixed-frequency gen¬ 
erator — but the phase will vary while the dc 
motor’s speed is changing. This is phase 
modulation. We don’t show a separate illus¬ 
tration of it, because for any single-fre¬ 
quency modulating signal, there is essentially 
no way to tell the difference between FM 
and PM at the output signal. The outputs of 
each are identical. 

The functional difference between FM 
and PM lies in the fact that the amount of 
change in period or phase which occurs in 
the modulated signal is determined by 
different factors. When FM is employed, the 
amount of change is determined by both the 
strength of the modulating signal, and by its 
frequency. Lower-frequency modulating 
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signals give greater change for the same level 
than do higher-frequency signals. When PM 
is employed, the amount of change depends 
only upon the strength of the modulating 
signal. 

There is no practical difference between 
the two types of modulation, since any 
filtering of the modulating signal ahead of 
the point at which modulation occurs can 
compensate for the functional difference 
between FM and PM, and permit an FM-type 
output signal to be produced by a PM 
modulator, or a PM output signal to be 
produced by an FM modulator. Most com¬ 
mercial FM broadcasting uses an output 
signal which is about halfway between true 
FM and true PM characteristics. Almost all 
commercial two-way FM equipment actually 
uses phase modulation, in order to permit 
crystal control of center frequency. 

How Can We Modulate A Signal? Now 
that we have an idea of the basic charac¬ 
teristics and differences, if any, between the 
three major types of modulation - AM, FM, 
and PM — we need to know how we can 
modulate a signal with any of these types. 
The circuit of Fig. 2 is obviously not very 
practical for use at radio frequencies; we 
need something with a lot less inertia than a 
physical generator, and we must be able to 
control it with an audio-frequency speech 
signal. 

Let’s see just what we have to work with, 
and go from there. If we’re going to modu¬ 
late a radio signal, we have some type of rf 
carrier generated by an oscillator and 
brought up to the output power level we 
desire by a series of rf power amplifiers, and 
we have some sort of modulating signal 
which (except for TV) is an af signal. 

' To modulate that carrier, we must change 
its amplitude if we want AM, its frequency if 
we want FM, or its phase if we want PM. 
Whichever of these characteristics we 
change, the change must be controlled by 
the af modulating signal. 

We can vary the amplitude of the signal in 
either of two basic ways. We can vary the 
amount of power supplied to one of the rf 
power amplifier stages, or we can vary the 
operating efficiency of one of those ampli¬ 
fiers. This can be done at any amplifier 
stage, but if modulation is applied to any 
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amplifier stage except the one finally feeding 
the antenna, then special care must be used 
to keep later amplifiers from distorting the 
modulated signal — that is, all amplifier 
stages following the modulated one must be 
linear. 

We can vary the frequency of the signal 
by changing the operating conditions of the 
oscillator which originally generates the 
carrier. 

Phase of the signal can be varied by 
change of operating conditions in any of the 
rf amplifier stages, or by special processing 
very similar to the “phasing” techniques 
used to produce SSB. 

This all sounds simple enough, but for 
each of the three basic types of modulation 
an almost uncountable number of different 
ways of doing the job has been developed. 
To take AM as a partial example, we can 
apply the modulating signal to the plate, the 
screen, the control grid, or the cathode of 
the rf amplifier. If we apply it to the plate, 
we may connect it by means of a trans¬ 
former, an autotransformer, or a choke. We 
may also combine any of these connections. 
And each of these variations of AM has its 
own name, and its own set of rules for 
achieving the desired results. 

Before we explore any of the more 
specific details of the different techniques of 
achieving AM, let’s look at some points 
which all of them share in common. 

To do so, we’ll take two sine-wave signals; 
their waveforms are shown on the top two 
lines of Fig. 7. We’re using a 3-to-l fre¬ 
quency ratio for these signals to make the 
illustrations easier to draw; in practice, the 
higher-frequency signal normally is several 
thousand to several million times the fre¬ 
quency of the lower. 

If we apply either of these signals by 
itself to the input of an amplifier, we will get 
approximately the same waveform at the 
amplifier’s output. 

If we apply both at the same time to the 
input of an amplifier which is reasonably 
free of distortion, the output will look 
something like the waveform shown on the 
third line. The higher-frequency signal “rides 
upon” the lower, but except for that there’s 
no interaction between the two. 

But if the lower-frequency signal is 
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Fig. 7. These waveforms illustrate modulat¬ 
or action. Top line (A) is carrier signal and 
below that (B) is the positive half-cycle of 
the modulating signal. If both are applied to 
a linear amplifier, output waveform will be 
that shown at C; carrier swings about the 
lowqr-frequency waveform (dotted) rather 
than around the zero axis. Modulator's 
action is different (D); both signals swing 
around zero axis, but amplitude of carrier is 
controlled by amplitude of modulating sig¬ 
nal. Object of AM modulation circuits is to 
achieve waveform shown at D. 

applied to the amplifier in any manner 
which causes the gain of the amplifier to 
change as a function of that signal, and the 
higher-frequency one is applied to the input, 
then the output signal will resemble the 
waveform shown on the bottom line. 

As you can see one of the major differ¬ 
ences between the lower two waveforms lies 
in the “zero reference” of the high-fre¬ 
quency signal. In the bottom waveform, 
both the low and the high frequency signals 
are symmetrical about the actual zero line, 
but in the next-to-bottom waveform, the 
“zero reference” of the high-frequency 
signal actually is the waveform of the low- 
frequency one, shown by the dotted line. 

A linear amplifier works to produce the 
effect shown on the next-to-bottom wave¬ 
form; a modulator produces the bottom 
waveform. 

Note that the requirement for producing 
the modulator-output waveform was that 
the lower-frequency signal — which repre¬ 
sents the modulating signal — had to cause 
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the gain of the amplifier to change, while the 
higher-frequency signal - the carrier - was 
fed through from input to output in a 
normal manner. 

One of the simplest ways to change the 
gain of any amplifier is to change its grid 
bias. This-means that we should be able to 
feed the carrier to the amplifier grid as an 
input, and the modulating signal to the grid 
at the same time to vary the bias, and obtain 
modulating action. And, as a matter of fact, 
we can. 

Grid-bias modulation, as such a technique 
for producing AM is called, has a number of 
characteristics which make it preferable to 
any other for some types of signals, as well 
as other characteristics which make it unat¬ 
tractive for general use. 

Among its advantageous features is the 
fact that comparatively little power is re¬ 
quired in the modulating signal; all that’s 
necessary is a voltage swing great enough to 
produce the desired change of bias. Another 
advantage is that this technique is capable of 
handling a wide frequency range in the 
modulating signal, since no transformers are 
necessary. This feature alone makes it almost 
the only way to apply a video-frequency 
modulating signal to a carrier, and grid-bias 
modulation is the standard technique in TV 
transmission. 

The same advantage is put to use in many 
receiver designs; any time a receiver uses a 
conventional triode or pentode as its mixer 
stage, with “control-grid injection” of the 
local-oscillator signal, a grid-bias modulator 
is at work. 

The disadvantages which make grid-bias 
modulation unattractive for general AM use 
include its requirement for critical control of 
operating conditons. The variation of bias 
introduced by the modulating signal must 
change the gain in a more or less linear 
manner in order to satisfy the modulation 
requirement that the original modulating 
signal be recoverable by a definable process. 
That is, if the positive peak of the modu¬ 
lating signal increases gain by say 20%, then 
the negative peaks of the same amplitude 
must reduce gain by the same percentage. 
Otherwise the modulator’s output will not 
be a true representation of the modulating 
signal, and any process for recovering the 
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information won’t get back exactly the same 
signal we started with. In more conventional 
terms, the modulation will be distorted. 

Adding to the problems of the grid-bias 
modulator is the fact that the modulating 
signal swings both positive and negative from 
zero, while the bias on a conventional 
amplifier must remain negative at all times in 
order for the control grid to retain control 
of the amplifier’s action. We can take care of 
this by supplying a source of fixed bias, 
which offsets the zero reference of the 
modulating signal to some fixed negative 
voltage. Then the actual grid bias will swing 
from moderately negative to less negative 
when the modulating signal goes positive, 
and from moderately negative to more nega¬ 
tive when the modulating signal takes a 
negative swing. 

Since this fixed-bias source is electrically 
in series with the modulating signal, it must 
have low internal resistance. In fact, it must 
effectively be a dead short to ac signals at 
the lowest frequency present in the modu¬ 
lating signal. Grid-leak bias is not suitable; in 
practice, it’s usually necessary to provide 
voltage regulation for the bias supply in 
order to keep the resistance low enough. 

Other disadvantages to grid-bias modu¬ 
lation are that the modulated amplifier must 
be adjusted to produce only one-quarter of 
its maximum rated output in the absence of 
modulation; this is necessary because at the 
modulation peaks, the power output must 
be four times that at no-modulation levels. 
The modulated amplifier’s grid imposes a 
varying load on the modulating-signal 
source, which can cause distortion of the 
modulating signal before it ever actually 
reaches the modulator, and the rf driver 
supplying the carrier to the modulator must 
be capable of supplying two to four times as 
much power as is normally used, again in 
order to supply the drive at the modulation 
peaks. 

If a tetrode or pentode tube is used as the 
modulated amplifier, the modulating signal 
can be applied to its screen grid rather than 
to the control grid. Action is much the same 
as in grid-bias modulation, but adjustment is 
not so critical. Regulation of screen voltage 
is more customary than is that of grid 
bias — and in addition it’s possible to achieve 


satisfactory screen modulation without 
regulating the voltages. The tolerances in 
screen modulation are great enough that 
many operators consider this the simplest 
and least critical type of grid modulation. 

Advantages of screen modulation are cir¬ 
cuit simplicity and the need for only a little 
modulating power. 

Disadvantages are the need for more 
critical adjustment (as compared to high- 
level modulation which we’ll examine a little 
later) and reduced output power capabilities. 

All forms of grid modulation — grid-bias 
or control-grid, screen, or suppressor — are 
ways of varying the amplitude of the output 
signal by changing the operating efficiency 
of the modulated amplifier. Because of this, 
all of them must operate at below-normal 
efficiency in the absence of modulation, to 
leave room for modulation peaks when a 
modulating signal is applied. Most such 
modulating schemes operate at about 25% 
efficiency when there’s no modulating 
signal, and produce their maximum rated 
output only during the relatively infrequent 
positive peaks of modulation. 

It’s possible to operate an amplifier at 
nearly its maximum rated output in the 
absence of modulating signal, and produce 
up to four times the maximum rated power 
during modulation peaks. We can do this 
simply because the modulation peaks are so 
infrequent that the amplifier components 
aren’t damaged during the occasional over¬ 
loads. To do this, though, we must stay far 
enough below maximum rating in the no¬ 
modulation or at-rest condition to permit 
average modulation levels to stay inside 
maximum ratings, and we must achieve our 
modulation by varying the supply power to 
the modulated stage rather than by varying 
its efficiency. Such a modulation scheme is 
known as high-level modulation, and it’s the 
most popular form of AM in communica¬ 
tions use. 

High-level modulation is also called plate 
modulation, since the power variations occur 
in the plate circuit — but if the modulated 
state uses a tetrode, beam-power, or pentode 
tube the power to the screen grid must be 
varied right along with that to the plate in 
order to make things work. 

This type of modulation requires that the 
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modulating signal be provided at rather 
hefty power levels; the modulating signal 
must supply half as much power as does the 
dc supply during at-rest periods. That is, a 
kilowatt amplifier that is to be plate modu¬ 
lated requires a modulator capable of 
supplying 500 watts of audio, and a trans¬ 
mitter operating with 100 watts input (dc) 
requires 50 watts of audio from the modula¬ 
tor. 

The audio power, at audio frequency, is 
combined with the dc power and the result 
is applied to the modulated stage. One of the 
most popular techniques for doing this is 
known as “series” plate modulation and is 
shown in Fig. 8; the ac from the modulating 



Fig. 8. Series plate modulator, version most 
popular among all AM modulation systems, 
is shown in this schematic. AC output from 
modulator either adds to or takes away 
from dc level of power supply, thus chang¬ 
ing input power level to modulated rf stage. 


signal is connected in series with the dc from 
the power supply. When no ac is present, the 
modulated stage receives the power supply’s 
dc output with no modification. When a 
modulating signal swings the ac positive, the 
positive component of the ac signal is added 
to the dc from the power supply, and the 
modulated stage gets more power input than 
the power supply furnishes. When the modu¬ 
lating signal swings negative, though, it 
bucks out some of the dc from the power 
supply and the modulated stage gets only 
what’s left This reduces the power input, 
and so cuts down the power output. 
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For such a scheme to work, the modu¬ 
lated stage’s output power level must be 
determined directly by its dc power input 
level; the amount of input signal fed into its 
grid circuit must not be able to affect power 
output. As it happens, a Class C amplifier 
that is driven slightly harder than necessary 
to saturate it fulfills this requirement. This 
fact makes high-level series plate modulation 
exceptionally simple to adjust. 

It isn’t necessary to connect the modu¬ 
lating signal in series with the dc power 
input as shown in Fig. 8. There’s another 
way of doing it that gets by with a little less 
in the way of components, but is somewhat 
restricted in other areas. 

This alternate way is actually an older 
technique. Instead of connecting the modu¬ 
lating ac and the power supply’s dc in series, 
we can connect them in parallel. We must 
place a choke in series with the dc power 
supply so that it won’t short the ac signal to 
ground. The result looks like Fig. 9, and the 
technique is known as “Heising” modula¬ 
tion. 



Fig. 9. Parallel connection of modulator and 
modulated stage is also possible. The circuit 
is known as "Heising" modulation and has 
many variants. It is especially popular for 
low-power equipment since it avoids need 
for bulky modulation transformers and is 
capable of excellent modulation quality. 
Disadvantage is that modualtor must be able 
to dissipate power equal to that supplied to 
rf stage. 


Heising modulation can be looked at in 
either of two ways. We’ll try both: To 
compare it to the picture of series plate 
modulation which we’ve just presented, in 
the absence of modulating signal the modu¬ 
lated stage gets full dc power from the 
power supply. When the modulating signal 


goes positive, it adds to the dc power and 
the series choke prevents it from affecting 
things on the supply side of the choke, but 
the modulated stage gets more dc than 
before. Similarly, when the modulating 
signal goes negative it subtracts from the 
power level on the modulated-stage side of 
the choke, and the choke prevents the 
supply from making the level up. Thus the 
effect on the modulated stage is the same as 
with series modulation. 

The other way of viewing Heising modu¬ 
lation is based on the behavior of vacuum 
tubes. Both the modulated stage and the 
amplifier producing the modulating signal 
are fed from the same power supply, 
through the same series choke. When no 
modulating signal is present, both tubes are 
furnished the same supply voltage and each 
draws the current determined by its own 
operating conditions. 

When the grid of the modulating tube 
goes less negative, that tube draws more 
current. The additional current through the 
choke produces a voltage drop and reduces 
the voltage available for both tubes at the 
same time. This cuts down the power avail¬ 
able to the modulated stage and so reduces 
its output. When the grid of the modulating 
tube goes more negative, the tube draws less 
current. The reduced current through the 
choke releases energy from the choke’s 
magnetic field and raises the voltage avail¬ 
able for both tubes. The modulating tube 
has no use for the increased voltage, so the 
effect is to raise the power input to the 
modulated state, and thus increase output. 

This second viewpoint indicates that a 
large part of the action of Heising modula¬ 
tion could be accomplished by using a large 
resistor instead of the choke — and this can 
be done. In low-power equipment where 
both space and cost are important, Heising 
modulation with resistor instead of choke 
can be used. The percentage of modulation 
obtained when this is done depends upon 
the ratio between the current drawn by the 
modulating tube and that drawn by the 
modulated tube. If the modulating tube 
draws less current, modulation percentage 
remains comparatively low. If the modu¬ 
lating tube draws more current than does the 
modulated stage, though, it’s even possible 
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to overmodulate. 

Some circuits used for screen modulation, 
incidentally, amount to the application of 
the Heising technique to just the screen of 
the modulated stage. A notable example is 
that known as “clamp-tube” modulation, 
which uses the Heising technique with a 
resistor rather than a choke. 

Cathode modulation, which is sometimes 
employed, is a cross between grid and plate 
modulation, because in most amplifiers the 
cathode is common to both the grid and the 
plate circuits. It shares most of the disadvan¬ 
tages of grid modulation and achieves few of 
the advantages of plate modulation, and so 
has not found its way into general use. 

Now that we’ve looked at the various 
ways to produce AM by varying the ampli¬ 
tude characteristic of the carrier, let’s turn 
our attention to FM and PM. Since the 
output signals produced by FM and PM are 
so similar, we’ll look at these types of 
modulation together. 

We produce FM by varying the frequency 
of the carrier, and PM by varying the phase. 
However it’s not possible to change the 
frequency of a signal without at the same 
time changing its phase, nor can we change 
the phase without an accompanying change 
of frequency. This makes the difference 
between FM and PM largely a matter of 
definition; the distinction normally used is 
that FM can be applied only to the oscil¬ 
lator, while PM is applied to the signal once 
its center frequency has been firmly estab¬ 
lished. 

The frequency of any rf carrier is estab¬ 
lished by a resonant circuit of some sort in 
the oscillator. This resonant circuit may be 
electromechanical, such as a quartz crystal 
which uses mechanical resonance to produce 
an electrical signal, or it may be electronic, 
such as a normal Ic tuned circuit. To vary 
the frequency, we must vary some factor in 
this resonant circuit 

One of the most convenient ways, today, 
to produce FM is to make use of the 
voltage-variable capacitor — a semiconductor 
device which acts as a capacitor, but the 
capacitance of which varies with the applied 
voltage. If one of these is included in an Ic 
circuit to provide a part of the tuning 
capacitance, the modulating signal can be 
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applied to it to change the tuning of the 
circuit in accordance with the variations of 
the modulating signal. This changes the 
oscillator frequency and produces FM. 

The voltage-variable capacitor is a rela¬ 
tively recent device, however, and a more 
conventional method of producing FM 
makes use of a special vacuum-tube circuit 
called a “reactance modulator” or “react¬ 
ance tube” to accomplish the same purpose. 


001 



Fig. 10. Typical reactance—tube circuit is 
shown here. See text for details of opera¬ 
tion. 


The reactance modulator circuit, a typical 
version of which is shown in Fig. 10, 
depends upon the phase relationships 
between grid and plate voltages and currents 
in a vacuum tube. Under most operating 
conditions, the plate current of a vacuum 
tube is in phase with the grid voltage applied 
to that same tube, without regard to the 
phase of the plate voltage. 

This means that we can place such a tube 
in a circuit where ac voltage is present upon 
the plate, and tap off some of this ac plate 
voltage. If we then shift the phase of this 
tapped voltage by 90° and feed it to the 
grid, the plate current will be 90° out of 
phase with the plate voltage. 

Such a condition defines the presence of 
reactance in the circuit. If the current lags 
the voltage by 90°, the reactance is induc¬ 
tive, and if the current leads the voltage by 
90°, the reactance is capacitive. 

In Fig. 10, resistor R1 and capacitor Cl 
perform the voltage tapping and phase shift¬ 
ing actions, and cause the reactance in the 
plate circuit to be inductive. 

The amount of reactance present depends 
upon the ratio of plate voltage to plate 
current, and the plate current is determined 
by the tube’s transconductance (which is, in 
turn, determined by its grid voltage). If we 
apply our modulating signal to the control 
grid, through rf choke RFC I which keeps 


the tapped-off plate voltage out of any 
earlier stages in our modulating-signal chain, 
we can make it control the plate current and 
thus change the amount of reactance present 
in the plate circuit. 

And that’s exactly what we do in the 
reactance modulator. The net effect is that 
we have a circuit which acts as either a 
voltage-variable inductor or a voltage- 
variable capacitor (to make it act as a 
capacitive reactance rather than inductive, 
we simply interchange the positions of R1 
and Cl to shift the grid voltage phase 90° in 
the other direction). The resulting device is 
then connected across the frequency-deter¬ 
mining tank circuit of the oscillator. When 
the reactance tube changes the reactance 
present in the tank circuit, the circuit is 
instantly tuned to some different fre¬ 
quency — and the exact frequency to which 
it is tuned is determined by the modulating 
signal applied to the reactance-tube input 
terminals. 

If we connect a reactance tube, or a 
voltage-variable capacitor, to the frequency- 
determining tuned circuit of an oscillator, 
we can produce FM. This is not, however, 
the only application of the reactance tube. If 
we want more frequency stability than we 
can get with an Ic oscillator, and use crystal 
control'to generate the carrier, then we have 
to use PM rather than FM — and the react¬ 
ance tube can give us that, as well. All that’s 
necessary is to connect it across a tuned 
circuit in the rf amplifier chain between 
oscillator and antenna. Its reactance varia¬ 
tions will detune the circuit to which it is 
connected, and this will change the phase of 
the signal to produce PM. 

The reactance tube also finds application 
in some receiver circuits, to provide auto¬ 
matic frequency control; the combination of 
a reactance modulator and a self-excited 
oscillator is sometimes called a voltage-con¬ 
trolled oscillator or VCO. The VCO is the 
heart of the advanced receiver technique 
known as “synchronous detection” or “phase 
locked reception”; it’s also a key element in 
a TV receiver where it helps keep the sweep 
signals synchronized with those of the 
transmitter. 

Use of voltage-controlled circuit react¬ 
ances such as the voltage-variable capacitor 
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or the reactance tube isn't the only way to 
achieve either FM or PM. Any practical 
oscillator circuit is, potentially, a frequency 
modulator, because the frequency of the 
signal it produces is affected by any change 
in circuit voltages. This is why we must 
regulate the voltages applied to the oscillator 
in order to keep frequency stable, if we 
want FM, we can simply reverse things and 
apply any of the amplitude modulation 
techniques to the oscillator itself. This will 
cause frequency changes which are deter¬ 
mined by the modulating signal. The ampli¬ 
tude changes which result can be wiped out 
by overdriving the following amplifier stages, 
so that only FM comes out at the antenna. 
We can produce PM by doing the same thing 
to an early amplifier stage, but it’s more 
critical. 

These aren’t the only techniques of 
achieving FM or PM; in the broadcast 
industry a special type of tube is often used 
which produces PM almost automatically, 

and one of the most popular ways of 
achieving broadcast FM is that invented by 
Major Armstrong and known as the “Arm¬ 
strong method.” It’s used sometimes by 
hams, too, who are set up for SSB AM 
modulation using the phasing technique and 
want to produce PM as well. However, this 
method is based largely upon mathematical 
relationships and a knowledge of it isn’t 
required in the Extra Class study questions, 
so we’ll bypass it for now. 

Neither will we examine the production 
of SSB, DSB, or any of the suppressed- 
carrier modulation techniques at this point, 
since they are sufficiently complex to 
warrant their own separate discussion in a 
future installment. 

What Are The Characteristics Of A Modu¬ 
lated Signal? We've seen that modulation 
itself consists of any process for varying the 
characteristics of a carrier signal to permit a 
modulating signal to be transmitted, and 
we’ve looked at both the characteristics of 
the carrier which we vary, and at a number 
of techniques for varying them. How about 
the characteristics of the modulated signal, 
which results from this process? 

Like the carrier, the modulated signal 
possesses three major characteristics — am¬ 
plitude, frequency (or period), and phase. 
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Unlike the carrier, though, the modulated 
signal never consists of only a single fre¬ 
quency and so its characteristics are 
notably different. The difference is, in fact, 
what carries the information! 

It’s only logical to deduce from this that 
the modulated signal’s characteristics should 
be strongly influenced by the type of modu¬ 
lation used, and they are. Because the type 
of modulation employed has such an effect 
upon the various characteristics of the 
modulated signal, we’ll look at the charac¬ 
teristics as they appear with different types 
of modulation separately. 

Amplitude modulation is still the most 
widely used type, and in addition we’ve 
considered it first all the way through this 
installment, so we’ll examine the charac¬ 
teristics of an AM signal first and then turn 
our attention to FM and PM. 

In our previous installment we examined 
the how and why of mixer action, and 
discovered that when two signals of different 
frequencies are mixed (as opposed to 
linearly amplified) the result is not two, but 
four frequencies. The two original fre¬ 
quencies are still present in the output, but 
together with them are one new frequency 
representing the difference between the two 
(and so known as the “difference” fre¬ 
quency) and another new frequency which is 
the sum of the original pair (called the 
“sum” frequency). 

The process of amplitude modulation is a 
mixing process; any circuit which is capable 
of modulating a carrier frequency is non¬ 
linear, and when two or more frequencies 
are applied to a non-linear circuit, mixing 
occurs. 

Thus when we apply our carrier to an 
amplifier stage, and apply our modulating 
signal to that stage also, the output of that 
stage must contain at least four frequencies 
rather than just two. If the modulating signal 
is anything more complex than a simple 
single sine-wave, as it usually is, there are 
many more than four frequencies present in 
the output. 

Since the modulator does its job by 
mixing, the output must contain signals at 
each of the original input frequencies, at 
their sum, and at their difference. 

Normally, though, a modulator is used to 


apply audio-frequency information to a 
radio-frequency carrier. In this case, the af 
modulating signal will be at a frequency so 
far below that of the carrier that no trace of 
the audio signal itself can appear in the 
amplifier’s output circuit; it’s rejected by the 
tuned circuits. 

The sum and difference frequencies, 
though, are extremely close in frequency to 
the carrier. If we’re modulating a 1-mhz 
carrier with a 100-hz audio signal, then the 
difference frequency will be at 999.9 khz 
and the sum will be at 1 000.1 khz. These are 
so close to the carrier that most tuned 
circuits which accept the carrier will also 
accept the sum and difference frequencies. 

Since these two new signals lie very close 
to, and on both sides of, the carrier, they are 
known as “side frequencies.” The name 
dates from the early days of radio, before it 
was generally realized that modulation and 
mixing were one and the same effect. 

When a band of many frequencies com¬ 
poses the modulating signal - the normal 
case with voice signals — then the sum and 
difference products alongside the carrier are 
no longer called “side frequencies”; instead, 
they are known as “side bands.” Within the 
past several years, the two words have 
blended into one, and we know these parts 
of the modulated signal now simply as 
“sidebands.” 

The lower sideband corresponds to the 
difference frequencies, and the upper side- 
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Fig. 11. Side frequencies are generated by 
mixing or modualtion whenever two input 
signals are so widely separated in the spec 
trum as are af and rf. Difference signal is 
lower in frequency than carrier, and sum 
frequency is higher. When an audio band, 
rather than a single spot frequency, is 
applied to mixer or modualtor, output 
consists of carrier and two sidebands. Lower 
sideband (LSB) corresponds to difference 
frequencies, and upper sideband (USB) to 
sums. Total signal bandwidth extends from 
lowest frequency in lower sideband to high 
est frequency in upper sideband, or twice 
the highest frequency in the original audio 
band. 
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>and to the sum frequencies, produced by 
nixing the carrier with each component of 
:he modulating signal. Fig. 11 shows a single 
sair of side frequencies (top) and a typical 
;et of sidebands (bottom) as they might be 
dewed on a wide-range spectrum analyzer. 

In passing, we noted in our previous 
installment that mixing action comes 
through a multiplication of one signal by the 
other. If each of the signals applied to a 
modulator (the carrier and the modulating 
signal) are described by their equations, the 
result in each case is a mathematical expres¬ 
sion involving the sine of the amount of time 
since “zero time.” If the two are multiplied, 
the trig relationships involved in multiplying 
one sine function by another produce an 
equation with one sine term and two cosine 
terms; the sine term turns out to represent 
the carrier, and the cosine terms represent 
the sum and the difference frequencies. All 
of this math was worked out in the mid- 
1920’s—but at the time the “side fre¬ 
quencies” and resulting sidebands were 
thought to be a mathematical fiction. The 
experts felt that they couldn’t possibly 
exist, but they were necessary to make the 
math work out properly. 

Then in 1927 John Carson demonstrated 
the physical existence of the sidebands, and 
took out a patent on a system of single 
sideband transmission. The math was vindi¬ 
cated; unfortunately, it’s still not an 
accurate picture of what goes on, because 
the mathematical expression fails to account 
for the original modulating signal. 

Much later it was realized that modula¬ 
tion and mixing are two names for the same 
process (at least so far as AM is concerned), 
and the body of theory developed to 
describe mixer action was applied. Many 
college-level engineering texts still, however, 
teach modulation without going into its 
connection with mixing. 

The references generally available to most 
hams, though, are even less clear, because 
many of them leave the impression that the 
amplitude of the carrier is varied to produce 
amplitude modulation. 

In fact, we’ve even implied as much 
ourselves — and its time to correct that idea. 

We saw just a few paragraphs back that 
the sidebands lie very close indeed to the 
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carrier in the frequency spectrum. For all 
practical purposes, the two sidebands and 
the carrier together constitute a single signal, 
because most receivers are not sufficiently 
selective to strip out any part of this 
combination from the rest of it. 

But when this composite signal is applied 
to any electronic circuit, there’s only so 
much energy present in that circuit at any 
specific instant. That is, the energy present 
in the circuit is the net total of that 
contributed by the lower sideband, the 
carrier, and the upper sideband, all at the 
same time. If the energy in the sidebands is 
of just the right amount and polarity to 
completely cancel the energy of the carrier, 
this net total will be zero, and on the other 
hand if the same amount is contributed but 
with polarity to boost rather than buck the 
carrier level, the total will be twice as much 
energy or four times as much power as with 
the carrier alone. 

The variations of net energy in the total 
signal produced by the amplitude and 
polarity changes of the sidebands relative to 
the carrier are called the “modulation 
envelope” or simply the “envelope” of the 
signal — and in amplitude modulation it’s 
the amplitude of the envelope rather than 
that of the carrier which varies. 

The distinction is more theoretical than 
practical, because as we said, it’s almost 
impossible to separate parts of the com¬ 
posite out with most receivers. A “selectable 
sideband” receiver, though, has the ability to 
accept or reject a single sideband of an AM 
signal, and the whole art of SSB is based on 
the fact that all the modulation information 
is contained in the sidebands, and that the 
sidebands are mirror images of each other so 
that only one is necessary to carry all the 
information. 

Fig. 12 shows the envelope of an AM 
signal over a half-cycle of modulating signal. 
This is not typical since only a 3-to-l ratio 
between carrier and modulating frequencies 
was used, in order to permit easy vision of 
the relationships between net energy in the 
composite signal (dotted line) and the 
envelope (solid). Normally the frequency 
ratio is much higher. Like all the other 
waveform illustrations in this installment, 
this figure was traced from a plot produced 



Fig. 12. Envelope of AM corresponds to the 
peaks of the energy levels present in the 
combined carrier and both sidebands (dot¬ 
ted waveform). This illustration shows a full 
cycle of modulating signal from negative 
peak to the next negative peak, with six 
cycles of carrier/sideband. 

by an electronic computer. 

The relationship in strength between 
either sideband and the carrier is a measure 
of an AM modulation system’s effectiveness. 
The stronger the sideband, as compared to 
the carrier, the more effective the system. 

This relationship is usually expressed by 
engineers as the “modulation index” of the 
modulated signal, but hams and the FCC 
refer to it in a slightly different form called 
the “percentage of modulation.” This, again, 
is a carryover from the days when only the 
envelope was considered — and as a result 
the definitions of modulation percentage 
make very little sense when applied to a 
suppressed-carrier signal, and none at all 
when applied to FM or PM. 

For “percentage of modulation” is deter¬ 
mined by the ratio of peak envelope voltage 
(or current) to the carrier voltage (or cur¬ 
rent) without modulation. Fig. 12 shows 
these parts of the envelope. The carrier level 
is indicated by the dotted line. 

Percentage of modulation may be dif¬ 
ferent for “upward modulation,” which is 
the half-cycle of the modulating signal which 
produces the positive modulation peak, than 
for “downward modulation” which pro¬ 
duces the negative modulation peak. For 
sine-wave modulation both are the same, but 
for voice the two are normally different. The 
larger of the two figures is customarily used 
as the modulation percentage of the signal. 

In the case of upward modulation, the 
modulation percentage is 100 times the ratio 
of the positive modulation peak (above 
carrier level, as shown) to the carrier level. In 
Fig. 12, both are equal and the ratio is 1/1, 
so the modulation percentage upward is 
100 %. 
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Fig. 13. Key factors involved in calculating 
percentage of modulation are identified 
here. Wave form represents 100% modulated 
envelope (carrier cycles are not shown) as 
described in text. Carrier level furnishes zero 
reference for envelope; envelope's outline 
duplicates modulating signal on both edges. 

For downward modulation, the per¬ 
centage is 100 times the ratio of the negative 
modulation peak (below carrier level) to the 
carrier level. In Fig. 12, again both are equal 
so the ratio is 1/1, making the percentage 
again equal to 100%. 

FCC regulations limit modulation per¬ 
centage of an AM signal to 100% in either 
direction. There’s very good reason for this 
in the downward direction; 100% modu¬ 
lation justs cuts off the envelope at zero 
energy. Anything in excess of 100% modu¬ 
lation represents an effort to make the 
envelope less than zero; it doesn’t work. 
What happens is that the negative modula¬ 
tion peaks are highly distorted, and this 
distortion produces spurious signals which 
clobber communications over a wide spread 
of the frequency spectrum. See Fig. 13. 

Modulation percentage is relatively inap¬ 
plicable to SSB or DSB, since these signals 
have no “carrier level” to measure against. 
We’ll find out why it’s not applicable at all 
to FM or PM a little later. 

When you understand how modulation 
percentage is defined, it’s not too difficult to 
visualize the envelope of a sine-wave-modu¬ 
lated signal at any prescribed percentage of 
modulation. Simply establish a carrier with a 
peak voltage of, say, 10, and then sketch in 
the modulating sine-wave along the carrier 
level Positive peaks of the modulation 
envelope will rise above carrier level by the 
modulation percentage times the carrier 
level; that is, with a 10-volt carrier and 50% 
modulation, positive peaks will rise to 15 
volts. Negative peaks will drop below carrier 
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level by the same amount; in our example, 
to 10-5 or 5 volts. 

If the percentage exceeds 100%, positive 
peaks still go up in the same way, but 
negative peaks cut off at the carrier zero 
reference line to produce a distorted 
envelope. 

We have seen how all of the information 
content of the envelope is produced by the 
sidebands, in AM. We have also seen how the 
sideband energy levels produce the envelope 
of the signal. It shouldn’t be too surprising 
to learn that all of the power furnished by 
the modulating signal goes into the side¬ 
bands. 

Strictly speaking, that’s true only of plate 
modulation, because that’s the only type of 
modulation we’ve examined in which the 
input power is varied to produce modula¬ 
tion. But with plate modulation, that is what 
happens. The amplifier treats the carrier the 
same at all times, whether modulation is 
present or absent. When modulation is 
applied, the modulating-signal power pro¬ 
duces the sidebands. 

We also saw that 100% modulation is 
produced when the sidebands have just the 
right amount of energy to completely cancel 
out the carrier energy at the negative modu¬ 
lation peaks. Because of some rather com¬ 
plicated phase relationships, this occurs 
when each of the two sidebands has peak 
voltage equal to half that of the carrier. 
Then the two sidebands each contribute 
half, and the total exactly balances out the 
carrier. 

With half the voltage in each sideband, 
this means that each sideband must contain 
1/4 as much average power as does the 
carrier in order to attain 100% modulation 
with a sine-wave signal To put 1/4-carrier- 
power levels into each of two sidebands 
requires that the modulator supply power 
equal to half that in the carrier. 

Should we reduce the modulation per¬ 
centage, the amount of power required in 
the sidebands would also be reduced. Should 
we use something other than a sine wave as a 
modulating signal, as for example normal 
speech, we could also get by with less power. 
As a rule of thumb, though, most designers 
try to furnish half as much audio power as 
there is going to be rf power in the carrier. 


This offers a safety margin, and also permits 
speech processing such as clipping and com¬ 
pression without running short of modu¬ 
lating power. 

Because the carrier level remains constant 
with plate modulation, which is the most 
popular kind, many people believe that 
carrier level is always constant with modula¬ 
tion. This is not necessarily so. 

When AM is achieved by varying effi¬ 
ciency of an amplifier, as is done in all types 
of grid modulation, it’s simply the designer’s 
choice as to whether carrier remains con¬ 
stant, or varies with modulation. Many 
designers of such systems have attempted to 
produce output indistinguishable from that 
produced by plate modulation — and in 
these systems, carrier remains constant. 

Other designers, though, have chosen to 
control the carrier level. All controUed- 
carrier systems (a notable example is a 
Heathkit design originally introduced about 
1955 and still current) produce carrier levels 
which vary with the intensity of the modu¬ 
lating signal. 

Even in these, though, the ratio of power 
between carrier and sidebands remains fixed 
by the modulation percentage. 

Now that we’ve given AM signal charac¬ 
teristics a thorough going-over, let’s see how 
FM and PM differ. 

For a starter, the envelope of an FM 
signal carries no information. In fact, a legal 
FM or PM signal has no envelope variations 
at all, because that would constitute AM and 
the rules don’t permit mixing the types. 

FM and PM signals do, however, have 
sidebands - many more sidebands than are 
pro4uced by AM at the same modulation 
index. Mo«t texts drop into a deep and 
somewhat muiky study of Bessel functions 
when they attempt to discuss the distribu¬ 
tion of sidebands in FM signals. Since we 
don’t, at this point, need all that infor¬ 
mation, let’s skip the details of how they are 
produced and simply note that the visualiza¬ 
tion most of us carry of an FM signal — a 
single carrier which wanders about in fre¬ 
quency around a “center” frequency, and 
whose wanderings carry the modulating 
signal information - is np more accurate in 
detail than is the conventional view of an 
AM signal as one whose strength varies with 
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modulation. See Fig. 14. 

In both cases, it’s the envelope charac¬ 
teristics which vary rather than those of any 
specific components within the signal. 

This comes about because a signal of any 
one frequency cannot be at any other 
frequency — and it can’t get from one fre¬ 
quency to another without getting to one in 
between first. When it’s necessary to analyze 
in detail how a modulation system works, 
it’s more convenient to view the signal as 
being made up of many signals each of 
specific frequency and strength, which are 
either present or absent, than it is to try to 
consider one signal of varying frequency or 
strength. 

Since the advent of SSB, it’s become 
necessary to examine AM in this amount of 
detail. When looking at FM, we can get by 
with studying only the behavior of the 
envelope; we don’t have to break down the 
various components within the envelope. 

The FM signal is characterized by its 
center frequency, strength, and the amount 
of deviation above and below this center 
frequency. The deviation may be expressed 
either as an absolute frequency difference in 
hertz or khz, in which case it’s called 
“swing,” or as the “deviation ratio,” which 
is the ratio of the maximum carrier-fre¬ 
quency deviation to the highest niodulating 
frequency. The effectiveness of the modula¬ 
tion is measured by the “modulation index,” 
which is the ratio of the carrier frequency 
deviation to the modulating frequency. That 
is, a 3-khz swing’with a 1-khz modulating 
frequency would produce a modulation 
index of 3; the same swing with a 6-khz 
modulating frequency would produce a 
modulation index of O.S, and if the 3-khz 
swing were the maximum employed in the 
system, and the 6-khz signal the highest 
frequency, then the deviation ratio would 
also be 0.5. 

In ham use below 52.5 mhz, the maxi¬ 
mum bandwidth which an FM signal is 
permitted is 6 khz (the same as a state-of- 
the-art AM signal). If frequency response is 
limited to 3 khz, then the deviation ratio 
would be 2; the modulation index would 
vary with the modulating frequency, from 2 
at the high-frequency limit up to 20 at a 
300-hz modulating signal 



Fig. 14. This composite view shows an FM 
signal's waveform (solid line), compared to 
that of an unmodulated carrier of the same 
center frequency (dotted) and to the modu¬ 
lating sine-wave (also dotted). Sine-wave 
shape of carrier and modulated-signal wave¬ 
forms has been simplified to straight line 
connecting peaks and passing through axis 
at proper zero-crossing time. 

In AM, modulation index is the ratio of 
modulation peak level to average carrier 
level — the same quantity which we multiply 
by 100 to obtain modulation percentage. A 
100% modulated AM signal has a modula¬ 
tion index of 1.0. Modulation percentage is 
sometimes defined, in fact, as 100 times the 
modulation index. 

This is part of why modulation per¬ 
centage has no meaning in FM work. Modu¬ 
lation peaks are always at the same level as 
the average carrier level, and by conventional 
definitions all FM has 0% modulation. But if 
100 times modulation index is used, then 
the modulation percentage of a legal ham 
FM signal may vary from 200 up to 2000%, 
depending upon modulation frequencies 
present. 

In practice, the deviation ratio is used to 
measure FM in the same way modulation 
percentage is used for AM. 

But while it’s possible, physically, to 
overmodulate an AM signal and produce 
splatter, this cannot be done with FM. An 
FM signal with more swing than a receiver is 
designed to accomodate will sound distorted 
on that receiver - but will be fine on any 
receiver which can handle the maximum 
swing of the signal. The limits on-swing of an 
FM signal are administrative, while those 
upon modulation percentage of AM are 
physical. ... 73 Staff 

Salesman Wanted: 

To sell Instant Gourmet kits. These uni¬ 
que black leather kits are filled with eight 
individual containers of special seasonings. 

A good salesman should sell 1000 of these a 
month, and earn a very good commission. 
Send your credentials to Instant Gourmet 
Peterborough, N.H. 03458. 
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Ed Cribi WB6IZF 
229 Vivian Street 
King City, CA 


Ham Jamboree 


Editor Wayne waxed eloquently in July 
73 about the need for attracting newcomers 
into our hobby. One of the largest groups of 
ready-made potential newcomers are the ten 
million or so Boy Scouts around the world. 
There are a number of points of contact 
between scouting and amateur radio, but 
one of the best is the annual “Jamboree On 
The Air.” 

What is Jamboree Oi\The Air? Let me try 
to describe its background, purposes, and 
format for you from a very personal stand¬ 
point. I had the good fortune to be one of 
the operators at K7WSJ, the official amateur 
station at the World Scout Jamboree at 
Farragut State Park, Idaho, in August, 1967. 
Those ten days were one of the high points 
of my 43 years. Meeting Lady Powell; the 
night the entire Australian contingent jam¬ 
med our shack as we worked VK after VK 
(no third party traffic, please!); the colors of 
the tents and banners against the green 
Idaho forest; the Belgian Scout who brought 
his sleeping bag into the shack in the hope 
we could work an ON; the myriad of 
colorful uniforms and thousands of smiling 
faces thoroughly enjoying one of the great 
experiences of their lives. These and hun¬ 
dreds of other thrills and pleasant memories 
will always be with me. 1 made many lasting 
friendships from a dozen different countries 
and still exchange letters with several of 
them. But I was one of the lucky ones. 
Fewer than 1% of the Scouts are able to 
attend a World Jamboree or one of the 
greatest national or regional jamborees. 
Therein lies the reason for the development 
of Jamboree On The Air. 



Scouts at Geneva, Switzerland. Operator is 
Len Jarrett, HB9AMS, Director of Adminis¬ 
tration, Boy Scouts World Bureau. 

A number of Scouts operating the ama¬ 
teur station during the World Jamboree in 
England in 1957 were concerned that so few 
Scouts of the millions could actually partici¬ 
pate in the face to face building of interna¬ 
tional friendships. Perhaps radio could ex¬ 
tend the reach of the brotherhood and 
involve more Scouts, even if vicariously, in 
such events. Les Mitchell, G3BHK, con¬ 
ceived the idea of a Jamboree on the air and 
the first formal JOTA was in May, 1958. 
The idea has mushroomed with the aid and 
abettment of enthusiastic Scouts, Scouters, 
and amateurs so that now thousands of 
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stations from every Scouting country parti¬ 
cipate in the event every year. 

The primary purpose of JOTA, therefore, 
is to enable Scouts everywhere to talk to 
other Scouts across town or around the 
globe by radio. A secondary purpose is to 
give them exposure to amateur radio which 
may help a boy discover a latent career in 
electronics or some allied field, or perhaps in 
amateur radio as a hobby. It has undoubted¬ 
ly encouraged many a boy to work on 
related Scouting accomplishments such as 
radio and other merit badges. 

The 12th annual Jamboree On The Air 
will occur October 18 and 19, (GMT), 1969. 
Participating stations with Scouts and Scout- 
ers in their shacks will be calling “CQ 
Jamboree” on all bands and modes during 
that period. There are no rules nor points to 
count—this is not a contest! The theme is to 
let Scouts talk to Scouts wherever they may 
be. There are no formal fixed frequencies, 
but the Boy Scouts World Bureau has 
recognized traditional operating practices by 
noting the following as “World Scout Fre¬ 
quencies”: 

3,590 khz. - CW 

3,740 khz. — European phone, 

U. S. Novice CW 
3,940 khz. — U. S. phone 
7,090 khz. — CW, European phone 
14,090 khz. - CW 
14,290 khz. — phone 
21,140 khz. - CW, U. S. Novice 
21,360 khz. - phone 
28,190 khz. - CW 
28,990 khz. — phone 

In addition, U. S. amateurs have found 7290 
khz to be a good frequency and 7190 khz a 
good CW frequency for novices. 

If you, as an amateur and/or Scout or 
Scouter are not already involved, then per¬ 
haps this should be your year for Boy 
Scouts. You might contact a local Scout 
office or executive or, even better, a Scout¬ 
master or Den Mother or Patrol Leader. 
They may not be familiar with the event 
unless they are avid readers of “Scouting,” 
“Boys Life,” or “World Scouting.” You may 
have to explain the purposes and what they 
might reasonable expect from participation 
(remember, though, that propagation may 
not cooperate). In many areas amateurs talk 


to Scout Troops several weeks before the 
event to explain such things as how we’re 
able to communicate hundreds or thousands 
of miles, typical terminology involving 
equipment and operating, and perhaps even 
to arrange a preliminary visit to a station. 

During the event get your amateur opera¬ 
ting exchanges out of the way as briefly as 
possible. Then turn the boys loose and let 
them talk to other Scouts. If they’re a little 
tongue-tied at first, encourage them to talk 
about such things as themselves and their 
own personal involvement in Scouting; their 
Patrol, Troop, Post, or Den; their camping 
and other activities; their home, town, area, 
and its culture and environment; and, of 
course, to ask similar questions of those on 
the other end. Don’t feel like you have to 
hurry off to make more contacts or to let 
them talk to some exotic DX Scout station. 
It is much more meaningful and closer to the 
purposes of the event to have a two-hour 
ragchew with a gang 100 miles away than it 
is to exchange signal reports with stations in 
ten countries. I’ve listened in on some 
marvelous QSO’s during past events where, 
for instance, a couple of Patrol Leaders in 
different parts of the USA exchanged notes 
on their summer camp experiences or Ten- 
derfeet talked about their first hike. On the 
other hand, if conditions are favorable it can 
be a real thrill for them to talk “live” to a 
Scout in some foreign country. The language 
barrier is no barrier when international 
friendship is involved. 

When it’s all over the very least you’ll 
have is a lot of satisfaction in having 
associated with a fine group of young men. I 
know it always restores my faith in the basic 
good sense of our youth whenever I get 
around a group of Scouts. Beyond that there 
are several things that can be done that will 
extend the interest period and firm up the 
relationships begun. Encourage the Scouts to 
make up and send QSL cards to the groups 
they talk to and perhaps to initiate corres¬ 
pondence or exchange of photos. Many 
permanent overseas links between Scouting 
groups have begun this way. And by all 
means send a note regarding your JOTA 
activities (including contacts and critique) to 
your National Organizer (in the United 
States it’s Harry Harchar W2GND, Boy 
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Scouts of America, New Brunswick, New 
Jersey- 08903) with a copy to the World 
Organizer, Len Jarrett HB9AMS, Boy Scouts 
World Bureau, Case Postale 280, 1211 Gene¬ 
va 11, Switzerland. Len is an enthusiastic 
participant in JOTA’s and will again this 
year be operating from 4U1ITU until a 
permanent World Bureau station can be set 
up. World Scout Bureau will send you a 
handsome QSL-sized ceritficate of participa¬ 
tion in return for your courtesy in telling 
them of your own activities. 

So you’ve done all these things but it still 
seems like the contact between amateur 
radio and Scouting-should be more than a 
once-a-year thing. I always have that feeling 
myself. There’s no reason why you couldn’t 
continue the relation with a particular 
Scouting group with such diverse projects as 
teaching them code, providing communica¬ 
tions at a Camporee or camp, or maintaining 
schedules with someone contacted during 
JOTA. There are several nets devoted to 
Scouting in various portions of the world. 
G3BHZ and HV3SJ operate on 14290 khz 
on Saturdays at 0930 GMT, mostly with 
other European participants. World Scout 
Net operates on 21360 khz at 1800 GMT on 
Saturdays. Bob Hallock WA7GOO, is the 
prime mover in this group. Bob was an 
operator at K7WSJ in 1967 and at the 
National Jamboree station this last July. Bob 
is an Eagle Scout from Boise, Idaho, and has 
injected a lot of enthusiasm into the WSN. 
These groups are devoted to the furtherance 
of the ideals of Scouting via amateur radio 
and as such deserve support and participa¬ 
tion by all with similar aims. 

I have one suggestion regarding JOTA 



Australian Scouts at VK2BW during the 
1968 JOTA. 



At Baden Powell House, London—English 
Scout headquarters. 


operation this year that 1 haven’t even 
cleared with Len Jarrett at the World Bur¬ 
eau. Let’s try using these World Scout 
Frequencies as calling frequencies during 
JOTA instead of ragchew frequencies. In 
other words, call “CQ Jamboree” on the 
frequency, then QSY up or down for a QSO. 
That way there would be much more effi¬ 
cient utilization of frequency space and 
much less random calling. Perhaps we could 
even have net control stations active on one 
or more of the frequencies, particularly 
21,360 khz. I imagine Bob WA7GOO, could 
organize two or three net controls to pick up 
breaks, periodically call a list of stations and 
localities on the frequency, and help stations 
who wish to QSY for a chat. I’ll see if 
something-like this might be arranged by the 
time this appears in print. During other 
times these frequencies should make natural 
frequencies for any stations interested in 
Scouting to get together. 

So there you have the story of Jamboree 
On The Air. If you’re interested in young 
people and in the health of amateur radio, 
this should be a regular event for you. If you 
feel as I do that once a year just whets your 
appetite, then you might follow some of 
these other suggestions that could lead to a 
Jamboree On The Air the year round. 


Reference: 

“Scouting and the Radio Amateur, 
1967, p.52, WB61ZF 


. WB61ZF 

QST, July, 
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NEW PRODUCTS 

Two Meter Transceiver 

I iany amateurs, tired of using older taxi 
ana police FM equipment, have been looking 
for reasonably priced new equipment to 
come on the market. Varitronics has just 
announced a new solid state FM transceiver 
designed and priced for the amateur market. 
It has six crystal controlled channels and 
runs from 12-15 vdc. The power is 10 watts 
input. The unit is built with sub-printed 
circuit boards of the computer module type, 
making the unit small enough for easy 
portable and mobile use. 



Varitronics also has a one watt output 
unit available which can work with a battery 
pack, a six meter crystal controlled FM 
transceiver and a dual vfo six meter AM-FM 
transceiver. Write to Varitronics, 3835 North 
32nd Street, Suite 6, Phoenix, AZ 85018. 

More Power for FM'ers 

Varitronics Inc. has come out with two 
new linear amplifiers for users of their 
deluxe FDFM-2 transceiver. 

For the mobile enthusiasts, the com¬ 
pletely solid state FM-20M mobile rf linear 
amplifier can be had for $150.00, weighs but 
a pound, requiresl2.5 vdc and can boost 
your mere 2 watts to 20 watts input and 10 
watts rf output. For those using the FDFM-2 
transceiver as a home station, you might 
look into the new FM-20BM, available for 
$235.00. It weighs 6 V 2 pounds, is completely 
solid state, has a built-in ac power supply 


requiring 117 vac, and like the FM-20M 
mobile model, can increase 2 watts input to 
20. For further information, write Vari¬ 
tronics Inc., 3835 North 32nd Street, Suite 
6, Phoenix, Arizona 85018. 



Now the HA-800 


Lafayette introduces the new completely 
solid-state, model HA-800 six-band SSB/ 
AM/CW amateur receiver. This 80-6 meter 
amateur receiver has a built in dual solid 
state power supply permitting either 117 
volts ac or 12 volt dc operation with zener 
regulation. The receiver section sports 3 
FET’s and 2 mechanical if filters to assure 
high selectivity with superior noise suppres¬ 
sion. An S meter, product detector and 
crystal calibrator (less crystal) are among the 
other features. Specifications: sensitivity: 
better than 1 uv on 80, 40, 20 meters, .5 uv 
on 15, 10 meters and 2.5 uv on 6 meters; 
selectivity: -6db at ±2 khz, -60db at ±6 khz; 
intermediate frequencies! 1st if 2.608 mhz, 
2nd if 455 khz; BFO frequency: 455 khz 
±2.5 khz; image rejection: better than -40db; 
audio output impedance: 50 ohms; power 
requirements 105-120 volts 50/50 hz ac, 12 
volts dc (negative ground); size: 15w x 9%d 
x 8 V 4 h. For additional information, write 
Lafayette Radio Electronics Corp., 111 
Jericho Turnpike, Syosset, L.I., NY 11791. 



FMT-1 FM Transceiver 


VHF Associates, Inc., is now offering a 
six channel, 5 watt input FM transceiver for 
$289.95. It operates with a dc input voltage 
of 12 to 15 volts and weighs but six pounds, 
being fully transistorized. IC’s are used in 
the if and audio circuits for superior perfor- 
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mance and reliability and the receiver is dual 
conversion. The transmitter has a 20 khz 
maximum deviation and has a frequency 
range of 142 to 149 mhz. For further 
information, write VHF Associates, Inc., PO 
Box 22135, Denver, CO 80222. 

Arcturus 

Arcturus Electronics Corp. has been lucky 
enough to acquire 9800 obsolete tubes, circa 
1925-1930, to add to their considerable in¬ 
ventory of the same hard-to-obtain types. 
Listings plus prices of thousands of other 
items are included in their recently published 
Mid-1969 Catalog, which they will be glad to 
send to you without any obligation on your 
part. Write direct to Arcturus, 505-22nd St., 
Union City, N.J. 07087. 



Cassette Albums Available 


Now that more and more of us are using 
cassette tape recorders to tape our friends 
and unusual DX contacts, the problem of 
storing those little cartridges begins to in¬ 
trude. They are a terrible size to store and 
they soon rattle around in the desk drawer. 
Robins Industries, College Point, N.Y. 
11356, has come out with a nice album. 
Each cover holds six cassettes and each 
compartment has a built-in stop to keep the 
tape from going slack! The cost is S3.30 
each. A bargain. 

Microflect Towers 

Aluminum towers may be harder to 
manufacture, but they sure have a lot of 
advantages for the fellow who has to put 


amsaags^ 


them up and use them. 

First of all, of course, they weigh but a 
fraction of what we are used to with steel 
towers . . . about one third as much. A ten 
foot section weighs only 12 x h pounds! This 
may not mean a whole lot to you when you 
are dawking it around on the ground, but 
when you are putting the sections one on 
top of the other up in the air you will bless 
every last pound that you don’t have to 
struggle into place. 

The weight makes an enormous dif¬ 
ference if you have your tower hinged at the 
bottom for easy work on the beam and 
rotator. It’s the difference between walking 
a 72 pound, sixty foot tower into place and 
walking a 212 pound monster into place. 
One man vs. maybe three to do the job. 

Some towers are just terrible for climb¬ 
ing. Those diagonal struts hurt the feet and 
are dangerous if at all damp. The Microflect 
tower is different. Some genius thought 
ahead a little bit and decided that it would 
be a good idea to build flat step segments 
into each brace. The result is a tower that 
you can walk right up. 

Aluminum towers can’t rust, of course, 
and never need any paint. They look great 
when you put them up and look just as great 
years later. 

For a catalog and prices send to Micro¬ 
flect, 3575 25th S. E., Salem, OR 97302. 

73 Tests the Globeplotter 

One of the cleverest ideas for beam 
aiming at DX to come along in recent times 
is the Megert Globe Plotter. This consists of 
a six inch world globe sitting up on a 
pedestal with a beam-path indicator. 

To use this gadget all you have to do is 
turn the globe so that your station location 
is beneath the locating circle on the top of 
the stand. Then, as you turn the pedestal, 
you can read the beam heading of any city 
that falls under the beam-path indicator. 
Charts and regular world globes are all well 
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PROPAGATION CHART 

J. H. Nelson 

October 1969 
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and good, but there is absolutely nothing 
like having a globe mounted with your home 
on its axis. For the first time you will be 
able to see how the great circle paths really 
swing...and how your signals travel. If you’ve 
ever wondered why your beam heading is 
almost the same for Brazil as it is for South 
Africa, the question will be dispelled when 
you swing your Globe Plotter around. 

And, since the globe is not permanently 
fixed in place (unless you glue it to the three 
pillars that hold it to the pedestal) you can 
easily swing it around to any other location 
and get the beam heading from there to any 
other spot in the world. If a station in 
Germany is working New Zealand, do you 
think he could here you? The plotter will 
tell you immediately. 

You don’t have to scrunch over to see 
what the other side of the world is like...GP 
has a built-in mirror for looking at Australia 
and environs. 

The Globe Plotter is just under 10” high 
and is mounted on a nice looking base. Price 
is $17.95 by mail order from Megart, Box 
2097, Des Moines, Iowa 50310. 


Does Math scare you? 

'Simplified Math for the Ham Shack' 
One of 73's books will make it easy. 
Order today, only 50c. 
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Across 

1. Also called a ham. 

4. Electronic path be¬ 
tween 2 or more paths 
providing a number of 
channels. 

7. Type of tree. 

8. Logarithmic expres¬ 
sion of ratios of 
power. 

10. Ampere. Abbr. 

12. Electromagnetic unit. 

Abbr. 

13. A generator that pro¬ 
vides field current for 
an AC generator. 

14. Organ of sight. 

15. Megohm. Abbr. 

17. Basic unit of work in 

the cgs system. 

19. Period immediately 
before some event. 

20. Surrounding. 

23. Used in T.V. receivers 

to supply high DC 
voltage required by 
the second anode of 
cathode-ray tubes. 

26. Chemical compound used to coat 
recording discs. 

28. Audio amplifier frequency equal to the 
square root of the product of two 
half-power frequencies. 

30. Maiden name. 

31. International Radio Association. Abbr. 

33. G.l. club. 

35. Affirmative side. 

36. A type of battery. 

37. To move with pressure and friction. 

38. Short sleep. 

40. Surface between two adjacent grooves 
on a recording disc. 

42. Period of time. 

43. A device that introduces inductive or 
capacitive reactance into a circuit. 

44. Process of entering information or 
answers via the agency of a printer. 

Down 

1. A means for radiating or receiving radio 

waves. 

2. Short wires used to connect open-line 
wires to insulators. 

3. Stepping relay actuated by an arma¬ 
ture-driven 

4. Prolonged undesirable opening and 
closing of elecrtical contacts. 

5. Used in mechanical push-button tuning 
systems. 


6. Speaker designed for treble frequencies. 

8. Worthless person. 

9. A section or branch of a component or 
system. 

10. Unit of surface measure in the metric 
system. 

11. A short pin or bolt. 

16. End section of a transistor. 

18. Also called diamond antenna. 

21. Male nickname. 

22. Partner of bolt. 

24. Weekday. Abbr. 

25. Indefinite period of time. 

26. A fitting designed to change the termi¬ 
nal arrangement of a jack, plug or 
socket. 

27. Sometimes called matrix. 

28. Absolute unit of pressure. 

29. A type of dipole antenna. 

31. Atom which has fewer or more elec¬ 
trons than normal. 

32. Snake. 

33. Stations capable of direct communica¬ 
tions on a common channel. 

34. A globe or sphere. 

39. Discharge of electricity through a gas. 

41. Also. 

... Michael Kresila 
Solution on page 122 
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A. David Middelton W6CA/W7ZC 
Box 303 

Springdale, UT 84767 


Operation Cat’s Paw 

\ 

or The Tale of Two Kitties 


I should have realized what was going on 
when those QSL cards would not check out 
with my log! My memory did not include 
any recollection of QSOs with those 
stations, and there were no entries for them 
in my log book. 

Before getting any deeper into my 
problem, let me explain the W5CA station 
set-up. My garage-ham-shack is a Santa Fe 
railroad boxcar, of the old wooden type. It 
is 44 feet long and makes an excellent garage 
for my Buick. By adding a partition 1 made a 
cozy hamshack and workshop in the end of 
the old box car. The shack has comfortable 
old chairs, a battered sofa and, of course, the 
rig and workbench, plus the usual pile of 
surplus gear. 

The YF and I are cat lovers and have 
always shared our home and household with 
cats. Currently we have two furry friends; 
Golden Nugget 3rd, and Ebony, a jet black 
cat two years younger than old Nugget who 
is twelve. Both are fine cats and friends. 

Long ago, I thought up a convenient 
method of letting our cats in and out of 
their quarters. 1 cut an opening in an outside 
wall, overlaid with pieces of canvas to keep 
out the wind- unwanted dogs, and yet 
permit the cats to go in and out of their 
home without bothering us. Such a “cat 
door” was placed in the box car wall so that 
the cats would have a snug, warm place to 
sleep or to hide out. The only human access 
to the shack is a door that is kept locked to 
protect the rig from “unauthorized usage”. 
Or, so 1 thought! 

I practice the old habit of leaving all 
filaments burning on the rig and the receiver 
fully fired up. All it takes to get on the air is 
to punch a push-button switch on the table. 


This energizes the input to the transmitter 
power supplies. A foot switch, when pressed, 
completes the relay circuits and the rig is on 
the air, subject to keying. With the foot 
switch up, the receiver is back in action. As 1 
said before, 1 should have known better! 

Looking back, 1 recall that Nugget spent 
an awful lot of time in the shack. 1 presumed 
that both cats slept there at night but, even 
in the daytime, there was usually a cat 
snoozing away on the sofa or in one of the 
old chairs. 

Nugget was also a frequent guest on the 
operating table. This began when he was still 
a small kitten. He was fascinated by the 
HRO dial and entranced when the colored 
pilot light jewels lit up. The Panoramic 
adapter ’scope pattern seemed to attract his 
attention and the wiggles of the ’scope 
pattern almost hypnotized the cat. He would 
sit by the hour and watch. As he grew older, 
his long whiskers would twitch as the CW 
screeched out of the cans perched high on 
my head. Ebony was not so impressed and 
gave the rig and its operation scant 
attention. 

Another thing 1 should have noticed was 
Nugget’s staring at the QSLs pinned on the 
wall and ceiling. He’d sit by the hour, golden 
- head cocked to one side, peering at the cards 
with their bright numerals and intricate 
patterns. 

Then one day 1 added a new one- 
FE11NE. Shortly after this, things began to 
happen that were beyond my comprehen¬ 
sion. 1 have always, like most active 
amateurs, received a few QSLs that would 
not check out. Even inactive hams some¬ 
times receive them! I’d had my share of 
unknowns, but now there were more than 
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normal. I pile up my incoming cards, and 
some evening when the band is dead I sort 
them out, check them against the log, record 
their receipt and then fill out answers. 

This one evening there were several cards 
which would not fit into my records. There 
were the usual W and K cards, many of 
which were from guys so anxious to work 
New Mexico that they overlooked making 
the. necessary QSO first. But there were 
several DX cards in the pile and they did not 
show up in the log. This should have been 
warning enough, but as I said, I was not 
hep- not yet! 

I filed away those inexplicable cards with 
my collection of swl cards, sighing as I did, 
for there were some really rare ones in this 
new group of “unknowns”. 

A few days later our 5th call area QSL 
Bureau sent me another batch, and with 
those cards was a scribbled note from Brad, 
W5ADZ, our QSL sender-outer and noted 
DXer. His note read-“OM, you sure have 
some goodies in this batch. This makes me 
drool to see such choice morsels go out to 
you. What special calling formula do you use 
at Tijeras, or is it merely the altitude? 
Lemme in on the secret.” 

I spread out this new batch of cards 
which had evicted a comment from blase 
Brad, who, I thought must have seen 
everything in the line of DX himself. No 
wonder Brad had mentioned these cards. 
Here is the list, just as I wrote them down on 
the back of a log sheet. ME0UW-UR1KAT— 
CA1TS- PU3SS- M0USE- YL1KIT- 
UP1PUS! I was sitting there mulling over 
these rare cards when I chanced to look over 
at the old sofa. Ebony was asleep but Nugget 
was obviously “playing possum”. I could see 
his eyes gleam through narrowed lids. He 
was far from asleep.! I had been picking up 
the cards, one by one, examining them, and 
then I placed them face up on the table. 
Nugget looked as if he was watching me, so I 
tested him by holding up the colorful 
YL1KIT QSL. Nugget’s long white whiskers 
twitched and I could see him drool, as cats 
do when they are pleased or excited about 
something. The look in the cat’s eyes was 
enough to tip me off, but how dumb can we 
humans be? There was still another clue to 
the mystery but I muffed it, also. At W5CA 


I use an elapsed-time meter across the ac 
input to the transmitter plate supplies. This 
meter records the actual time-on-air of the 
transmitter. I took a look at the readings for 
the past few months. My figures showed that 
there was more time on the meter than a 
quick inspection tallied on the log. But, I 
merely made a mental note to keep better 
records and put down the discrepancy as 
lousy bookkeeping. 

I continued to wonder about those 
“goodies” as Brad called them and regretted 
the fact that they could not be counted in 
any awards or total. I did not even recall 
hearing such stuff as MEQUW, although 
there had been some really screwy calls 
issued in the past few years. Yet- there was 
something that bugged me about those 
QSLs! 

A few evenings later I got out those 
strange cards and spread them on the table. 
Nugget was sitting on the end of the 
operating table looking out the window. I 
noticed that he kept slyly turning his head 
to watch me lay down the QSLs. When I put 
down the pretty one from YL1KIT I saw a 
furry paw reach out and give the card a pat! 
The paw drew back lightning-quick as the 
cat obviously did not wish me to see his 
actions. He sat there- silently and with not a 
whisker twitching. Then he resumed looking 
out the window. 

Suddenly, as it so often does, the band 
came alive and KA1TS came blasting in, the 
cans screeching out his call. The KA signed 
and I looked at Nugget. His eyes were open 
in a wicked fashion. His right front paw 
stiffened and reached out toward the key. 
The cat started to tap on the Navy knob! 
Shocked speechless and motionless, I just sat 
there. Nugget saw me stare at him and drew 
back his paw and began a careful inspection 
of the sheathed claws, completely indif¬ 
ferent to my bewildered glance as he took 
refuge in a routine cat-type operation- paw 
inspection. 

I have been a ham for over forty years, 
boy and man, but what followed is the 
weirdest thing I ever had happen to me! 

Startled, I said out loud, “I’ll be-”. A 
furry paw shot out and I heard the key click 
out “BK BK*’ as the cat manipulated the 
key. 


OCTOBER 1969 


117 



Incredible thoughts raced through my 
brain. Could my pet understand what I say? 
To test him, I spoke out firmly. “Look here. 
Nugget! Can you understand my speech? 
Can you send Morse code?” 

He did not hesitate. The cat’s paw acted 
and the key clicked “C”. I gasped and 
muttered, half to myself, “Oh, a traffic 
man!” 

“Not me, OM” came the clicked reply, “I 
just know all the tricks.” The cat looked 
smugly at me as I sat there bewildered and 
amazed. 

As I sat there looking at my unbelievable 
pet he jumped from the table to the work 
bench where there was a transistor code 
practice set. He stood over it staring, until I 
reached for it and picked up the set and put 
it on the operating table. Nugget immediate¬ 
ly moved close to the practice key and sat 
there- waiting. 

I saif out loud, “Let’s get this matter 
straightened out.” I paused and continued. 
“So you understand when I speak to you?” 

Then came the answer that almost rocked 
me from my chair. “Sure, OM. All us cats 
dig English.” The tiny loud speaker on the 
code practice set rang out this unexpected 
reply as the cat skillfully manipulated the 
key. 

“How long have you understood human 
talk?”, I quickly queried the cat. 

“That is the second most important thing 
we learn. First comes eating, and then comes 
language.” The cat seemed very sure of 
himself as he pounded out the code in a 
precise fashiop. 

“Why don’t you ever speak to us?” I 
inquired. 

“We do, but you dumb clods can’t hear 
us cats talking!” The golden-furred face bore 
a smirking look. I could see I was being 
forced into a corner, so I tried another angle 
of attack. 

“Look here, Old Cat. What about your 
operating on code? Isn’t that unusual ?” 

‘Well, OM. I am getting through to you 
on CW. Right?” 

“How about the rest of you cats?”, I 
asked my pet. 

Nugget drew himself up proudly and 
replied in well-sent Morse: “That is a 
different story. Very few cats can pound 


brass. Most cats are ‘fone men’. If you don’t 
believe it, just listen in on any phone band 
and hear all the cat-calling and squeals, 
especially on AM fone.” 

I muttered to myself, “He’s got some¬ 
thing there!” But, being undaunted, I 
plunged in even deeper as I queried, “How 
did you learn the code?” 

“It was this way. You always leave the 
receiver going full blast. Right? And, you 
know how some signals just seem to drift 
back and forth across the dial?” I knew just 
what he meant. 

The cat went on. “That is the way 1 
started. I lay here trying to get some rest 
after a hard night out, but that CW kept 
whistling in my ears. I’d hear a station call. 
Then another would answer him. I got so I 
could read letters. Then came whole calls 
that I could catch. Finally, I got so I could 
copy whole QSOs.” The cat stopped and 
looked at me, but I said nothing so he went 
back to his brass pounding. 

“Soon as I got ‘over the hump’ it was 
easy, OM. Later I found out about tuning 
and happened to tune in a code practice 
session. Then, I listened whenever I could 
hear W1 AW and W60WP. That is when some 
lid did not smother their code practice 
transmissions with QRM. Say? OM! Do you 
think I could get a Code Proficiency 
Certificate from ARRL?” The golden-haired 
puss looked up at me, with great pride in his 
huge yellow eyes. 

“Come now! You don’t think I believe 
that you have qualified for a CPC.” I did not 
give him a chance to reply but pushed right 
on into my next question. “How did you 
learn to send?” 

Back came a snappy answer in the form 
of another question. My cat was up to 
people-type tricks! “How did you learn?”, 
he sent. 

Without thinking, I replied. “Why, all us 
Young Squirts learned by tapping out code 
on a desk or table with our fingers.” I 
looked at Nugget who did not seem 
impressed, so I added. “We even had QSOs 
that way.” 

“Why not?”, snapped the cat. “I’ve tried 
lots of times to raise you, but OM, you sure 
are slow on the up beat!” Then the cat really 
set me back on my heels as he told me his 
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theory of learning the code. “Once my 
subconscious mind had mastered the code it 
was easy for it to transfer this ability to 
digital functions and what happened? I 
could pound brass as well as receive.” The 
cat’s face was full of smugness as he sat back 
and waited for my reply. 

“Was it you, Old Cat, who ran down the 
batteries in the code practice set?” I asked in 
an accusing tone. 

“Sure, I had trouble operating that little 
switch so I just left it on all the time.” 

“So- you learned to copy and to send 
CW. Now tell me, how did you work the rig 
and the receiver? What about the foot 
switch, Old Cat, how did you use that?” 

I looked so scornfully at my cat that he 
lowered his head but tapped out, “Ebony 
was my second operator and foot-switch 
man.” 

I looked around for the black pussy cat, 
Ebony, but he was not in the shack. The 
golden-furred paw went on and continued to 
send flawless code to tell me this amazing 
story. “I tried to get Ebony to learn the 
code so he could operate as well as I. But he 
would not practice and he thought it was 
not worth the effort. Oh, he learned to read 
and to send calls, and he could even hold a 
simple QSO. But, let’s face it. He was never a 
hep cat on CW.” 

“Tell me, Nugget. How did you work the 
rig? The foot switch? That takes coordina¬ 
tion!” 

“OM, I sit in front of the receiver, like 
this.” The big cat moved over in front of the 
HRO and put one paw on the huge dial. This 
dial turned easily due to its well-worn 
smoothness through years of use. The cat 
moved the dial with practiced ease. He then 
returned to the practice set and sent, “That’s 
the way I tune the receiver. Then I hit the 
key at just the right instant.” 

“The foot switch? What about that?” I 
implored. “How did Ebony know when to 
press the switch?” 

“We cats have our own private means of 
communication and it sure beats electronics. 
Not a tube or even a transistor.” The cat 
seemed to sneer as he manipulated the key 
with precisely-formed characters. 

I had no reply as that comment only 
substantiated what I had long believed about 


animal communication. 

The cat went on sending. “I tell Ebony 
when to press the foot switch and he knows 
from my sign off when to release it.” 

I had about reached the limit of my 
credulity and was about to blow my stack 
but I took one more chance and ordered- 
“OK! Old Cat, let me see an actual 
demonstration.” 

Nugget shrugged a whisker and replied on 
the key, “Why waste the juice? You know 
the band is dead.” 

I was in no mood' to argue with a cat. 
“Never mind that. I want to see you operate. 
Dead band or live band. Hop to it! ” 

‘OK, OM. If you insist. QRX one.” 
Nugget jumped from the table and darted 
out the cat’s door to the outside. In a few 
minutes he was back close-herding a 
reluctant, paw-dragging Ebony. The black 
cat crouched on the floor beneath the 
operating bench, obviously still half asleep. 
Ebony looked up at me with a mournful, 
resigned look. This being drafted to help 
operate was nothing new to him and not 
very pleasant either, his sad eyes implied. 

Nugget said something in cat talk to his 
assistant operator which, naturally, I could 
not hear. Ebony moved over and crouched 
near the foot switch. There he sat, 
Sphinx-fashion, paw on board, waiting a 
command. 

“Let’s see you cats raise someone. Any 
one!” I demanded. 

Nugget smirked at me, whiskers twitch¬ 
ing, but moved to the HRO and sat up on his 
hind quarters. With infinite patience and 
considerable finesse, he slowly rolled the dial 
by applying paw pressure to one side. I 
heard a loud signal calling CQ. The paw 
stopped and the CQ ended. It was K9DOG. 
The signal was loud and clear. The cat 
ignored it and continued tuning over the 
band. Puzzled, I inquired, “Why not him?” 

Nugget jumped to the practice set and 
replied, “OM, we cats do have our pride.” 
Then he strutted back to the HRO. Tuning 
around he brought in another CQ and the 
letters of the call were CAT. The 
cat-operator slipped a paw and nudged the rf 
gain control. The signal rose to a more 
readable level and the cans rattled out the 
code. Nugget raised up, pressed the spotting 
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Micro-Switch on the vfo and, with his other 
front paw, carefully tuned the variable 
oscillator to zero beat. Then he relaxed, paw 
on key until the stated signed. It was 
K8CAT. 

My two pets, by their own communica¬ 
tion method undetectable by humans, were 
in contact and ready to go into action. The 
black puss was almost asleep, and relaxed, 
but at just the proper instant down went the 
black paw, the foot switch closed, relays 
clattered and W5CA was on the air! I 
watched speechless with amazement! 

Nugget tapped out a sharp 3x3 call and 
sent AR. His co-operator under the table 
raised his paw, the relays snapped over into 
“receive” position and 1 heard K8CAT come 
back with a good report to which he added, 
“You must be a visitor at W5CA. That fist 
does not have Mid’s Lake Erie swing.” 

1 could stand this incredible sequence of 
events no longer so I reached for the key, 
iust beating Nugget to the Navy knob by a 
whisker’s width. I sent,“7Vj/s is Mid. The 
other operator was my cat.” I stood by. 
There was a long pause— 

“Did you say your c,a,t?” inquired the 
distant 8. 

“Yes, OM.” I repeated, “my cat.” I 
looked over at Nugget who was now engaged 
in a microscropic examination of his left 
paw. He showed only indifference on his 
golden face. 1 looked down at the black cat. 
Ebony. He was still crouched at the 
foot-switch with a paw in the “ready” 
position. 

K8CAT was still unconvinced as he asked, 
“You mean a feline animal? A pussy cat?” 

This time Nugget’s paw beat my hand to 
the key and he replied, “Sure—a cat. I am 
twelve years old, name is Nugget. I have a 
golden coat and a long fluffy tail. BK.” 

There was a vast quiet on the frequency. 
Then came a stuttering sound of characters 
incoherently formed. Finally the dots and 
dashes dribbled off into gibberish. Then- 
more silence and lots of it! 

Nugget looked at me and I am sure he 
shrugged his whiskers. His look said-well, 
that guy just could not take it. The cat 
seemed unmoved by the distant amateur’s 
confusion. 

I reached for the log book to record the 


ill-fated QSO with K8CAT. That action 
brought back a flood of memories and raised 
some pointed questions in my mind. What 
about those uncheckable QSLs? Such an 
event could have brought in QSLs from 
those “unknowns”. 

Then the shack roof fell in on me! 
MEQUW-MQUSE and YL1KIT! Could it be 
that my cat operators were that selective? 

The golden cat moved over to the 
practice key and resumed our cross-band 
QSO in his excellently-sent code. “Only the 
good DX. Ebony worked some of the locals. 
He does not dig DX like 1 do. Besides, he has 
a lousy fist-I mean paw. 1 don’t let him 
operate often.” 

1 glanced at Ebony but he appeared to be 
sound asleep. Perhaps he was and had not 
heard Nugget’s slanderous remark, or per¬ 
haps the code was just a bit too fast for him. 

j i 

“Perhaps, OC,” 1 continued, “you would 
care to tell me how you learned about E)X 
and what is choice DX?” My voice was more 
respectful as the awsome facts began to sink 
in. 

“I read QST’s ‘HOW’S DX’. You always 
leave the magazine open at that page, OM” 
sent my intelligent pet. 

“Now, Nugget!” 1 said with triumph in 
my voice. “I’ve got you! It takes a 
magnifying glass to read that fine print in 
QST.” 

“BK—” sent the cat, “you know that us 
cats are very proud of our keen eyesight. 
Why, OM, 1 can even read the addresses 
listed in the call book 1 .” Nugget was really 
smirking now. 

That did it! I realized that this discussion, 
while enlightening, was not placing human 
beings in a favorable light. 1 leaned down 
and picked up the sleep-limp Ebony. I 
placed him by the practice key and said, 
“Let’s hear your fist, Ebony!” 

Nugget must have said something to 
Ebony. The little black cat put out a stiff 
paw and slowly tapped out in uneven 
characters-“Ur s igshere 5 59Q T HTijer as 
Ne w Mexic o handlehereEbony how cpyb k 
toyou.” Ebony relaxed in a heap beside the 
key. 

Nugget shot out a paw and sent briskly, 
“You see what I. mean, OM He has listened 
to and worked too many Novices.” The 


120 


73 MAGAZINE 



RCA TV-EVE. See QST Nov. 1962 for 

Amateur Television Transmitter use. __ 

May be wired for Video or RF output. Camera head with control, test vidicon and schematic, less 
lens. #6130—Used—$139.95. 

Ask for new free flyer 969SI-listing this and other incredible bargains. 

pn Rrty , nnn DENSON ELECTRONIC CORP. 

PO Box 85, Longview St. (203)875-5198 Rockville. Conn. 06066 


golden-furred cat seemed almost ashamed of 
his companion’s inept operating skill. “But”, 
the sending continued, “he is really a sharp 
foot-switch man.” 

I was chagrined at all these proceedings 
but yet 1 was determined to add some 
reproachment for the cats’actions. “Look 
here, you furry scoundrels. What about FCC 
regulations regarding ‘unauthorized opera¬ 
tions’? What about Rule 12.1?” 

Nugget broke me on the practice key and 
replied. “You mean where it defines an 
‘amateur’ as a person interested in radio 
technique? The FCC cannot bother us cats. 
Cats are not persons!” 

I could think of no fitting response to 
that obvious truth so I pressed on to another 
point. “How come you never filled in the log 
or answere any of those QSLs?” My 
questions were almost a sneer. 

Nugget’s reply was the coup de grace as 
he snapped back. “Who ever heard of a cat 
who could writeV ’ 
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Save That Manual 

Every ham who has been actively associ¬ 
ated with the hobby for any appreciable 
length of time has around the shack a multi¬ 
tude of rigs, rotors, and test equipment 
which requires occasional maintenance of 
one type or another. When the equipment 
was new, the last thing on the owner’s mind 
was a future need to refer to the instruction 
and/or service manual. All too often it is 
tossed into a corner and forgotten. Comes 
the day service is necessary or a sale immi¬ 
nent and the manual is not to be found. 

One excellent way to keep this valuable 
information at your fingertips is to place all 
such data in a three-nng notebook (three- 
ring because smaller manuals will still be 
held by two of the rings). The dime-store 
variety binder will do nicely. While there, 
also buy a set of inexpensive dividers, and 
label each with a type of equipment. Having 
separate sections for the various types of 
equipment will speed your progress when 
you need a particular manual. 

A second method, which I find to have 
advantages, is to buy a separate folder for 
each piece of equipment. The cardboard 
type with three double metal tabs is avail¬ 
able at your local stationery store in various 
colors. In this shack red indicates transmit¬ 
ters, black is test equipment, grey is anten¬ 
nas, rotors, and other outside hardware. A 
typed, gummed label on the cover indicates 
the exact contents. These folders may be 
neatly kept on a bookshelf where they will 
be easy to find. The uniform size and the 
color coding make the shack take on an air 
of neatness which could well become con¬ 
tagious. William P. Turner, WAHABI 
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3 WATT 

10V 3 Sl.OO 

lO WATT 

12 to 60V THREE 

S AMP 

Q 10-50V n 4-400V 

Q 8-100V □ 3-WftV 

□ 6-200V pi 2-1000V 

□ 5-300V D 1- 1200V 

SILICON-CONTROLLED 
RECTIFIER 

TO '* PACKAGE 

Q 5-50V n 3-20OV 

□ 4-100V □ 2-400V 

S AMP STUD 

n 6-ioov n 3-4oov 

□ 4-200V □ 2-800V 

12 AMP STUD 

□ 5-loov n 2-Honv 

□ 3-500V tl l-looov 

7 AMP 

Q 4.50V □ 2-2WV 

O 3-10OV □ 1.000V 

II-rFrjBiBilMil ti "i Iw 

1 Ailtl "pMHI 

20 AMP 

D 2-50V D 1.300V 

40 AMP STUD 

□ 3-50V G 1-3O0V 

□ 2-100V 

GENERAL PURPOSE 
GERMANIUM 
TRANSISTOR 

Sill 11.Aft to 2N404 

8 UNITS 

JBE FOR COLOR TV 

CO AMP STUD 

D 2 -snv □ l-iooov 

RADIATION FREE TI 

50.000 Volts. Replaces RCA 3A-3A or equivalent. 
Gauranteed for life of set or 5 years. Eliminates heat 
to prolong life of other tubes, 

$8.99 each 

SPECIAL 

INTEGRATED CIRCUITS 

Dual 4 Input Nand Gate Digital. . .. si.SO 

Quad 2 Input Nand GBte Digital . Sl.SO 

J K Flip Flop Master Slave Digital .$1.75 

Linear I C Operational Amp 709C Type .S1.7S 

POWER TRANSISTOR 

85 Watt Similar to 2N-212-1724-1208 

1 Unit. SI.OO 

$1 HOBBY CORN 

SILICON RECT LOW V 

1 AMP 

□ 50 units $1.00 

ER SPECIALS $1 

COMPUTER DIODES 
FAST SWITCHING 

NO TEST 

□ 100 units 51.00 

3 AMP 

LOW VOLTAGE 

O 35 units Sl.OO 

HALF POUND 

Rect. Diodes. Transis¬ 
tors Etc. Each different 

$1.00 

STUD MOUNT 
„ IS AMP 

□ 25 units Sl.OO 

NO SALES TAX-WE PAY POSTAGE 

OTHER PRODUCTS ON REQUEST 

PARK ELECTRONIC PRODUCTS 

P-0. Box 78, N. Salem, N.H. 03073 

LET US TRY TO HELP YOU WITH YOUR ENG PROBLEMS 
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Knight V-107 VFO 

for. Six and Two Meters 


Just finished the Knight-kit V-107 VFO 
and it took me one hour to do it. Would you 
believe two hours? Honestly it took me 
three hours by my stop watch to assemble, 
wire and calibrate this VFO. Time was not 
essential, but I was anxious to see how long 
it would take to complete the kit and have it 
operating. 

Assembling the Knight-kit V-107 VFO is 
so simple that any previous experience is not 
necessary. The instructions in the manual 
make every step of construction easy to 
follow. The text and pictures show exactly 
where each wire or component fits in. Yes, 
the wires are even cut to length, stripped and 
ready for soldering. If you are not an expert 
on soldering now, there are some excellent 
lessons in the construction manual which 
will make you one. 

The V-107 VFO is usually sold as an 
accessory for the TR-106 and TR-108 
Knight-kit Transceivers but it can be used 
with any 2 or 6 meter transceiver or trans¬ 
mitter. It uses the Clapp oscillator (some¬ 
times known as Colpitts) for maximum 
stability and has a high L/C ratio in the tank 
circuit, resulting in less drift. The output of 
the VFO has a minimum of 20 volts RMS 
which is enough to drive most any trans¬ 
mitter for the 2 and 6 meter bands. A 
high-gain pentode, 12BK6, is used for the 
oscillator tube and a voltage regulator tube, 
OA2, is used to stabilize the voltage on the 
screen of the 12DK6. 

Calibrating the V-107 is no problem if the 
step-by-step instructions are followed in the 
construction manual. You will find it just 
takes three important adjustments, L-l, L-2 
and C-2, to calibrate the VFO for either 2 or 
6 meters. With these adjustments Finished 
you are ready to work anybody on these 
bands and be on frequency of any station. It 
might be suggested that these calibration 
adjustments be made after a thirty-minute 
warm up to make sure they are correct. 


Ralph Steinberg K6GKX 
110 Argonne Avenue 
Long Beach, CA 90803 

Power requirements are 200 volts DC at 
30 ma and 12.6 volts AC at 150 ma for the 
12DK6 oscillator tube and can be supplied 
from the TR-106 or TR-108 Knight-kit 
Transceivers. Should the VFO be purchased 
separately, power can be taken from the 
transmitter or transceiver of your choice. An 
outboard power supply with the same 
voltages will do as well. 

When the V-107 VFO was finished, “on 
the air” workouts were done to check drift, 
temperature and mechanical stability. On 
drift it was minor and in line with the 
specifications of the manufacturer. Allied 
Radio Corporation. For temperature, it was 
cool as cucumber and this is due to power 
levels kept at a minimum allowing for very 
little heat dissipation. The mechanical sta¬ 
bility can be said that the V-107 is rugged 
and designed like the well known expres¬ 
sion . . . “just like a battleship.” 

Two different 2 meter transmitters were 
used for checks on this VFO and in each 
case there was plenty of drive and it operated 
the “rigs” satisfactorily. Much of this was due 
to keeping the output cable of the VFO 
short, as recommended in the construction 
manual. 

For the ham that has just a few crystals 
to operate on the 2 or 6 meter band, the 
Knight-kit V-107 VFO just cannot be beat at 
the price of $24.95. 

. . .K6GKX 

Technical Specifications 

Frequency coverage: 8.333 to 8.666 mhz for 6M; 
8.000 to 8.222 mhz for 2M. 

Frequency stability: +/-500 cycles per hour 
after 30 minutes. 

RF output: 20 volts rins minimum into 47K/30 
pf. 

Power requirements: 200 vdc @ 30 ma; 12.6 vac 
(<v 0.15 amp. 

Tube compliment: 12DK6 oscillator; OA2 volt¬ 
age regulator. 

Cabinet size: 514” x 4-5/16” \ 6'A”. 
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Careers in the FAA 


Looking for a way to combine a career in 
electronics with adventure and above average 
earnings? Want exciting work on a tropical 
island, a tracking ship on the high seas or in 
Europe? If so, you should look into the 
opportunities in field service. 

Field service (also called field en¬ 
gineering) provides technical support and 
operating personnel for equipment after it 
has left the home plant. As you can guess, 
the U. S. Government is the biggest 
customer for electronics equipment and field 
services. The government needs technical 
help to keep the vast amounts of electronic 
equipment associated with our space 
programs and weapon systems operating. 

Besides private industry, many branches 
of the government operate their own field 
service organizations. An example is the 
Federal Aviation Agency (FAA). The FAA 
maintains an excellent field service organi¬ 
zation that performs such widely diversified 
tasks as making radar surveys to determine 
the best locations for long range radar 
stations to the installation and check out of 
the latest digital computers. Many other 


IEC Field Service Engineers prepare a port¬ 
able telemetry system for a polaris tracking 
mission at sea. 


Sam Kelly W6JTT 
12811 Owen St. 

Garden Grove, CA 92641 


government agencies operate similar services. 

Field service organizations have openings 
for job skills ranging from engineers to 
electronic assemblers. In general most hams 
would be interested in becoming engineers 
or technicians. 

This is one of the few fields where a man 
can still work into an engineering job title 
without a degree in engineering. However, 
this is rapidly changing. If you are planning 
on becoming a field service engineer you 
should obtain a Bachelor of Science degree 
from a recognized engineering school. 
Concentration should be on applied en¬ 
gineering courses rather than the more 
theoretical subjects. A Master’s degree is just 
as desirable here as in other engineering jobs. 
It is especially important if you later decide 
to change to “in-plant” work. 

Requirements for field service technicians 
vary between companies. In general, the 
higher quality organizations require two 
years of junior college electronics, a 
technical school certificate, or advanced 
military electronics training. 

Completion of military service is 
advisable for all field service positions as this 
provides invaluable experience in working 
with military personnel, and most field 
service organizations deal directly with the 
military. In addition, most companies pay a 
premium to men who have received training 
in armed services schools on equipment 
related to their products. 

The current demand is greatest for 
personnel with backgrounds in telemetry 
systems and metric radar, particularly those 
with experience in the uhf range. This is due 
to the big change in telemetry frequencies 
from the old 215 - 265 mhz band to the 
1435 — 1540 mhz and 2200 — 2300 mhz 
bands. Other critical areas are radar repair 
and digital data systems. 

Field service work may be any where in 
the world. As an example IEC, the prime 
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FAA Field Service Technicians aligning 
UHF receiver banks. In addition to on-the- 
job training, the FAA provides excellent 
classroom instruction at the FAA Academy. 


contractor for POLARIS/POSEIDON test 
instrumentation has operations in Spain, 
England, Guam and at shipyards in the U. S. 
In addition, they supply personnel and 
equipment for special operations on ships 
throughout the world. Men in organizations 
of this type learn to move fast. Frequently 
they have to be at a new location thousands 
of miles away overnight. This type of work 
demands the development of tremendous 
versatility. One job may be trouble shooting 
the latest S-band telemetry system on a 
tracking ship, the next may be installing 
missile test equipment on a nuclear sub¬ 
marine. 

A well-known field service organization is 
Philco-Ford’s Educational and Technical 
Service Division. This organization grew out 
of the famous “Tech-Rep” group. They 
currently have operations throughout the 
world, from exotic pacific islands to Viet 
Nam. The services range from operating 
missile test ranges to running mess halls! 

How do you find out about job openings 
in field service? Probably your best source of 
information is the Sunday edition of the Los 
Angeles Times. Other sources are the trade 
journals such as the IEEE Spectrum and the 
Engineering Opportunities magazine. 
Remember, most big electronic companies 
have field service divisions. A letter to their 
personnel offices will usually bring you a list 
of their openings. 

There is a wide range in the quality of 
field service organizations. Some are little 


better than hiring halls for semi-skilled 
technical personnel. Others provide men 
capable of doing advanced engineering. It 
pays to carefully investigate before accepting 
employment. The company’s name isn’t 
always indicative of the quality of their field 
service branch. Arrange to talk with, per¬ 
sonnel working in the organization, and visit 
one of their facilities, if at all possible. In 
general, the smaller the company the greater 
the variety of work available — and the 
greater the individual’s responsibility. 

There are many “pros and cons” to field 
service jobs. In the asset column you have 
travel, adventure, the challenge of working 
on a wide variety of state of the art 
electronic equipment, working with inter¬ 
esting people and high pay. On the liability 
side you have extensive travel, complicating 
your family life, high living costs, wierd 
climactic conditions, and high pressure 
work. If you are looking for adventure and 
are single, the liabilities are quickly over¬ 
come! The pay, which is above average, 
helps, and in most instances there is an 
additional tax free per diem allowance of 
from $12 to $25 per day. 

. . . W6JTT 


OFFERS 


FROM 
STOCK 
A COMPLETE LINE OF 


iq-^ain 


VERTICAL ANTENNAS 

MODEL 18AVQ ... A high-perfor¬ 
mance all-band vertical. Automatic 
band switching all-bands 10 thru 80 
meters. Features individually tuned 
Hy-Q traps that provide peaked 
performance on each band. Takes 
maximum legal power. Feeds with 
52 ohm coax. SWR less than 2:1 
on all bands. Simple to install on 
ground or rooftop. Withstands 100 
MPH winds when properly guyed. 

Model 18AVQ $67.50 NET 

OTHER MODEL VERTICALS 
IN STOCK. 

14AVQ 10 thru 40 Meters $35.95 
12AVQ 10, 15 & 20 Meters $26.95 

ALSO CHECK WITH US FOR OTHER 
HYGAIN PRODUCTS. 


I A 



S>vtut4, RADIO 


CONCORD NH 03301 
FONE 603-225-3358 
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continued from page 7 

agers, I frequently find that they have no 
desire at all to make money. This may be 
apathy or it may be a reaction to parents 
that idolized money. It is frustrating though 
to have what seems to me to be a really 
simple way to almost unfailingly make a 
fortune and find that no one is listening. 

How long do you think it will really be 
until we have space stations parked in our 
skies making wires across the earth a thing of 
the past? Telephones in the shirt pocket. FM 
radio and TV from space. Instant accounting 
down to the smallest store in the country. 
Letters and photo copies anywhere instant¬ 
ly. The hardware and software for this boom 
will be manufactured by new companies, 
and hams will play an important part. The 
youngsters that recognize this now and get 
ready for it will be the winners. Ham radio is 
an excellent start. And courses such as 
advertised by Cleveland Institute can’t but 
help. 

It might be inspirational for the younger 
members of your radio club if you invited 
some of the older members who have used 
their background in ham radio and parlayed 
it into success to give a talk. If you don’t 
have any real success stories in your club, 
look around your local area and you’ll find 
them. 

Much of the hard work they will tell you 
about and which is a key ingredient of their 
success, is education. It may not be in 
college, but it could be self-education, read¬ 
ing, mail study courses, and brain-picking 
every expert you can corner. 

Before you sit down to write a heated 
letter hating me for discussing such out¬ 
rageous ideas, please take some time and 
marshal your facts. I will bow to documen¬ 
tation and facts, not to steam and emotion 
based upon disturbed beliefs. As always, I 
will most enthusiastically publish further 
thoughts along this line, pro or con. 

Reactionaries 

The next time you run into someone on 
the air or at a club meeting that gets mad 
when you try and discuss methods of im¬ 
proving the ARRL, just remember that 
reaction is a very normal human condition. 
The human body tends to reject the trans¬ 


plant of foreign tissue on it. This certainly is 
rather parallel to the way in which any mind 
tends to reject any idea which seems un¬ 
familiar or which threatens an existing 
system. The intrusive forces are sloughed off 
or ignored, just as an aging lion tamer resists 
the decision of a circus manager to buy more 
lions, or just as an executive tends to resist 
the decision to computerize a business, 
forcing him to grow into new skills. 

Ideas must be presented slowly and 
cautiously, always equating them to pre¬ 
viously understood concepts, if they are to 
be accepted. It is all too easy to leap into a 
conversation, as I frequently do, presenting 
the solutions to problems rather than the 
groundwork for understanding the problems, 
which will in turn lead to the obviousness of 
the solutions. Don’t do as I do, do as I say. 
Marathon Nets 

Bud Massa W5VSR has been registering 
some legitimate complaints about the over¬ 
bearing arrogance of some net control opera¬ 
tors. His letters are inflammatory, so I’ll 
digest the complaint for you. The problem is 
that some net managers have gotten the idea 
somewhere that the net frequency is sacro¬ 
sanct and that everyone should move off the 
frequency when it comes net time. After 
using a certain frequency for some months 
or years they have developed the strong 
belief that this is now their frequency. 

As a strong believer in the value of nets, I 
recognize that they serve several very useful 
functions. First of all, by making it conven¬ 
ient for a group of similarly interested 
operators to get together they make amateur 
radio more fun for all involved. I’m all for 
this. Secondly, by stacking a large number of 
stations all on one frequency with, normally, 
only one talking at a time, great gobs of 
frequencies that might otherwise be used are 
conserved. I’m all for that, too. 

There is no question that it is a lot more 
difficult to run a floating net than a fixed 
one. When the qrm is heavy, it can be 
awfully hard to locate a net if it is even a 
khz off its regular channel. Most of the time, 
this really isn’t true, and the gathering could 
easily take place plus or minus 5 khz with 
little difficulty. 

Perhaps a little more consideration from 
everyone concerned will smooth over the 
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problem before it gets to the FCC petition 
stage. Net managers could make a try at 
starting on the net frequency and, if resist¬ 
ance develops, could ask the fellows using 
the channel to direct net call-ins up or down 
a few khz to a clearer channel. Four years 
ago I was given the stiff arm by the net 
control of the YLRL net and I am still 
resentful. Let’s try real hard not to have this 
continue. 

FCC Actions 

RM-1455 is a request for the FCC to 
return to its previous practice of issuing 
requested amateur radio calls, when avail¬ 
able, when sufficient reason exists for their 
issuance. It proposes that similar calls be 
issued to amateurs changing call areas. Thus 
W1XYZ could request and receive W2XYZ, 
if available, upon moving to the second call 
area. 

With roughly one fifth of the amateurs 
moving every year, it would be nice if we 
could return to the old FCC custom of 
permitting the retention of the call suffix 
when changing call areas. Please drop a letter 
to the FCC backing this proposal so we can 
maintain our call letter individualities. 

RM-1456 is a request for the Technician 
Licensees to be granted the same A-l oper¬ 
ating privileges as the Novice Licensees. 
Since the only difference between the 
Technician and the Novice License is the 
theory exam, there would seem to be as 
much value in the Tech having the same 
opportunity to learn CW by practice on the 
air as the Novice. Since few VHF receivers 
are capable of receiving CW, the Techs are 
robbed of the use of code. We might see 
many more of them going to the General 
Class License if they were not bottled up on 
voice bands. 

Please write to the FCC and give them 
your thoughts on this matter. FCC, Washing¬ 
ton, D.C. 20554. Only one copy is required 

for comments on RM’s. 

FCC Pronouncement 

Since the fall amateur contest activity will soon 
be here, we believe you will be interested in a 
resume of a recent explanation of what the 
Commission considers to be an acceptable station 
identification, as follows: 

For compliance with rule Section 97.87(a), the 
last transmission of the exchange of transmissions 
with another station must include that “other” 
station’s call sign. For example “BK 589 CAL TU 


DX1DX de W6XYZ K” would be in compliance 
with §97.87(a). When there is a need for identifi¬ 
cation of the “other” station in an exchange for 
the benefit of our monitoring facilities, it is most 
likely to be heard if it is in the last transmission or 
at the end of a long single transmission. 

Where the transmissions of an exchange are 
very brief, such as the typical contest exchange, if 
it is less than 30 seconds duration, the entire last 
transmission is considered the “end of the ex¬ 
change” for the purpose of compliance with 
§97.87(a). Provided there is no mistaking which is 
the transmitting station’s call sign, the call signs 
may be anywhere in such last transmission. While 
the rule no longer gives examples, continuation of 
the traditional practice of placing the transmitting 
station’s call sign last or preceding it by “de” is 
acceptable for this purpose. 

Examples of acceptable end-of-exchange trans¬ 
missions of less than 30 seconds are: 

“DX1DX de W6XYZ 589 CAL BK” 
“DX1DX W6XYZ 589 CAL K” 

“DX1DX 589 CAL de W6XYZ K” 

“DX1DX 589 CAL W6XYZ K” 

“589 CAL DX1DX W6XYZ K” 

For telephony, the voice equivalent of the fore¬ 
going examples may be used, substituting “this is” 
or “from” for “de”, etc. 

ARRL Questionnaire 

Some $37,000 has been quietly spent by 
the League General Manager out of a fund 
set aside several years ago for the inter¬ 
national protection of amateur radio. Are 
the members of the League entitled to any 
accounting of this substantial expenditure? 
Usually reliable sources-tell us that a good 
part of these funds have been used for 
pleasure junkets for top HQ officials. Who is 
responsible for accounting for these funds? 
Has there been any evaluation of the inter¬ 
national status of amateur radio or of the 
effect that the spending of this $37,000 has 
had? When something like this is kept a tight 
secret it is only natural to worry that there 
may be a cover-up of skullduggery. 

The stockholders of most corporations 
insist on knowing where the money goes. 
They demand to know the salaries of the 
officers and want nothing hidden from them 
in the published financial statements. ARRL 
members have, for many years, been asking 
for the same basic information about their 
club, but with no success whatever. The 
truly impressive salaries at HQ are highly 
classified and subject only to conjecture, 
even by staff members. If the salaries are 
reasonable, then why this tight secrecy? 
What is being.hidden? Wavnp 
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ZL to SM Moonbounce 

John ZL1AZR arranged schedules with 
Kjell SM7BAE during early 1969, but the 
very short overlap of mutual moon visibility 
made it difficult. Times and frequencies 
were worked out, with 144.003 mhz being 
selected. The antenna would have to be 
pointed within 2°of the moon. “On our first 
sked on March 3rd we heard each other at a 
just detectable level. The next day, at 1728 
GMT, call signs were partially copied and at 
1746 signals peaked to 12-15 db above the 
noise. In the next few minutes call signs and 
signal reports were exchanged to comply 
with the accepted standards required to 
constitute an official contact. 

“The total useful period was about eight 
minutes, the moon’s elevation was 9°and we 
think that the extra 3-6 db ground reflection 
gain due to low angle radiation greatly 
assisted.” 

SM7BAE ran 1500 w to a 4CX250R and 
16 ten element yagis. The receiver used a 
2N4416 preamp up at the antenna. ZL1AZR 
ran a pair of 4-400’s in Class B with about 
600 watts output and eight bays of 6/6 slot 
fed yagis. The receiver had a preamp up at 
the antenna .and a bandwidth of some 200 
cycles. 

The signal report system used was a code 
containing the letters T, M and O. T means 
that weak signals are present. M means that 
partial call signs are being copied. O means 
that both the call signs and signal report 
have been copied. If almost perfect copy is 
possible the number “5” is used. Dots are 
hardest to copy, so dots are only used in the 
signal reports when good copy is probable. A 
contact may be claimed if an O level is 
achieved. 

The distance involved was 11,370 miles, a 
little better than Ray VK3ATN’s 10,417 
miles, 

John tells us, “There is no easy way with 
moonbounce. Anyone deciding to have a try 
must be prepared to stop being a communi¬ 
cator and become an experimenter.” 

The above information is from the Journal of 
the Aukland VHF Group, via Amateur Radio, the 
Journal of the Wireless Institute of Australia. 

"Up with miniskirts!" 


Boy Scout Jamboree-0n-The-Air 
October 18-19 

Held since 1958, the Jamboree-0n-The- 
Air (JOTA) has become one of the most 
popular events on the annual scouting calen¬ 
dar. Like scouting itself, the JOTA has 
grown from what in 1958 was just an idea in 
the head of Les Mitchell G3BHK to an event 
which every year attracts some 3000 stations 
in over 70 countries, each with its own little 
group of Scouts, Cubs and Guides. Some 
stations have as many as 150 Scouts atten¬ 
ding during the 48 hour event. 

Apart from its main object in promoting 
friendship between the boys, the JOTA does 
have one'other major aim-that of intro¬ 
ducing boys to amateur radio. It is interest¬ 
ing to find that several hundred boys have 
obtained their own amateur licenses as a 
direct result of being exposed to our hobby 
for the first time during the JOTA. Some of 
them are known to have gone on and made 
their careers in electronics and allied fields. 

On a world wide basis the JOTA is 
organized by the Boy Scouts World Bureau 
which was until early 1969 located in 
Ottawa, and whose permanent station 
VE3WSB became a most sought after stat¬ 
ion, not only during the annual week-end of 
the event, but also during Jamborees, Ex¬ 
hibitions, etc., to which it was transferred by 
special arrangement. 

In May 1968 the World Bureau was 
transferred to Geneva. While awaiting the 
completion of their permanent home, the 
directors have gratefully accepted the offer 
of the use of 4U1ITU for the 1969 JOTA. 

Thanks to the Bulletin of the Swiss Union of Short 
Wave Amateurs for the above. 



Moving? Please 
Let Us Know! 
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Carl Drumeller W5JJ 
5824 NW 58th Street 
Oklahoma City, OK 73122 


Scanning the Flyers 


Scanning H & R's Catalog 35 

Herbach and Rademan catalog volume 
35, number 3 hardly can be classified as a 
“bargain sheet” in the usual sense of the 
term. It does, however, provide the widest 
selection of high-quality electronic and 
mechanical gear you can find anywhere .. . 
and often at much reduced prices. As cus¬ 
tomary, this catalog leans heavily toward 
laboratory-grade goods. Some of the items 
are used, but all are in top-class condition. 
Meter multiplying resistors, at 0.5% accuracy 
and standard capacitors at 0.5% accuracy are 
examples of components. There is page after 
page of General Radio, Hewlett-Packard, 
Tektronix, and other laboratory-type equip¬ 
ment. These are not cheap. For the amateur 
constructor, there’s a 0-400 microammeter 
with a needle movement from right to left 
. . . just the item for a signal-strength meter 
in the plate circuit of a tube. Another choice 
article is a miniature 200-0-200 microampere 
meter, zero center, that mounts with a single 
'/’-inch panel hole. This should be handy for 
a discriminator or a phase meter. The first- 
listed is priced at $3.00, the other at $2.00. 
For a permanent shop set-up you can buy 
(for SI5.00), mounted on a black anodized 
aluminum panel, 2-inch Weston meters: 0-1 
ma dc, 0-5 kv dc, 0-500 v dc, 0-20-100 ma 
dc, 0-150 v ac. If you’re interested in stable 
frequency standards, how does this strike 
you? A 500 khz crystal oscillator with a 
two-stage harmonic amplifier for $5.00; the 
crystal is in an oven which requires 6.3 v at 1 
a; the oscillator and its amplifier need 105 v 
at 10 ma. 

Scanning the Radio Shack No. 189 Flyer 

A new bargain flyer always makes 
interesting scanning. This one is no 
exception. Several unusual “buys” catch 
your eyes immediately. Like, for instance, 
10-watt resistors in fractional- and low-ohm 
values such as are needed for power 


transistor emitters; these are two for 79£ 

Their aluminum “mini” boxes are both 
inexpensive (89^ to $1.29) and adaptable to 
many a hamshack project. 

It seems that most projects involve 
transistors. And transistors often are happier 
if you use a heat-sink when soldering to their 
leads. At 994 for a kit of five, you can buy 
peace of mind inexpensively, especially 
when you consider that one of the five has a 
magnetic base that’ll often provide that third 
hand which nature failed to provide to 
electronic experimenters. 

Although the designers probably didn’t 
have amateur radio in mind, the “Servo- 
Switch” ($14.95) can be used to good effect 
by many operators. It comes in two units, 
both of which plug into the AC power line. 
One unit, the receiver, sets adjacent to the 
device you want to turn on. The other is a 
transmitter that you can take into any other 
part of the house. If you want to watch a 
TV program right up to the minute you’re 
due on a schedule, you watch it. But, about 
ten minutes before “air time,” you snap a 
switch on that little hand-held transmitter 
. . . and on comes your rig. 

The 69 4 packets of small hardware are 
hard to pass up. It seems that you’re always 
short of some small item. With 28 to choose 
among, most of your needs can be met. 

Scanning World Radio Lab's Catalog 

This catalog is unique in at least one 
respect: It is the only one that starts out 
with amateur radio gear and then drifts into 
CB and audio equipment! And what a 
welcome relief it is. 

In another matter, too, it is highly unu¬ 
sual. That relates to the wide variety of 
amateur equipment lines it lists. You might 
think Leo would push his own excellent line 
(Galaxy) to the exclusion of others. Not so. 
You’ll find Swan, Drake, Sideband Engi¬ 
neers, Johnson, Ameco. Gonset, Millen. 
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Waters, Hallicrafters, Collins, National, Ham- 
marlund, Sonar, and a few other but lesser- 
-known brands given quite complete cover¬ 
age. The prices are right, too. Like many 
other dealers, you’ll find “discounts” (a very 
naughty word among manufacturers and 
many dealers) hidden under the guise of 
inflated “trade-in” allowances. These, of 
course, apply only in instances of purchases 
of higher-priced items. Most dealers consider 
themselves fortunate if they don’t have to 
pay too much to have traded-in equipment 
hauled off to the city dump; so they can 
take this loss only when there’s a consider¬ 
able profit on the sale. 

This catalog lists quite a number of items 
that you can’t find easily elsewhere. Open- 
wire transmission lines, copperweld antenna 
wire, guy wire, three-gang capacitors for 
pi-networks, coils and switches for pi-net¬ 
works, and (hold your hats!) ferrite beads! 
Another item seldom seen is a miniature 
rotary switch that has a progressive shorting 
feature ... a very desirable capability in 
some applications. Another rare one is an 
adapter to mate a male uhf connector to a 
female Type N connector; this for just 
$2.95. 

From the stand-point of a really complete 
listing of manufactured amateur trans¬ 
mitters, transceivers, and receivers, plus a 
reasonably good listing of components for 
amateur building projects; I conclude that 
the World Radio Laboratories catalog is one 
of the most valuable available. 

Scanning the Poly Paks Flyer 

Bargain hunters are getting a glassy look 
in their eyes . . . that new Poly Paks catalog 
has just too many attractive “buys” to keep 
track of them. You can pass over page one, 
•>ut page two lists a 1.5 A, 2000 PIV diode 
or just $1.00; it ought to hold just about 
my power supply for modern transceivers, 
’age four shows a Fairchild 703 linear 
ntegrated amplifier for $1.59. That’s hard 
o beat. Across on page five, you’ll see a 23 
/ NPN transistor, rated to 400 mhz, for 
2.99. At that amount, one can afford to 
idulge in frankly experimental “cut and 
ry” exploration in the field of transistorized 
ransmitters. Page six is a happy hunting 
round. There you’ll find 15-ohm earphones 


at 4 for SI.00; 3000-ohm ones at 2 for 
$1.00. Handsome instrument knobs are 5 for 
$1.00 in the 2” size and 3 for $1.00 in the 
3” size. These are for !4” shafts. The back 
cover, really page eight, shows 2N2222 NPN 
transistors at 5 for $1.00. Considering that 
these are good for a half-watt dissipation, 
can stand up to 60 volts or take up to 800 
ma (but not both at once), and work 
satisfactorily at 250 mhz; you’d be hard put 
to come up with a better source of oscilla¬ 
tor, multiplier, and buffer stage transistors. 

Scanning the Allied Summer Flyer 

Like many flyers, this one tends more 
toward completed items of consumer’s 
goods rather than components. Nevertheless, 
it’s of interest to the avid bargain hunter. 
Leafing through it, the first thing to perk 
your interest may be the $10 price reduction 
of the Model A-2515 solid-state 
communications receiver, which makes it an 
even more desirable item to have around to 
supplement your amateur-bands-only 
receiver. Overleaf is an /\M-FM receiver for 
$8.88. This triggers a thought: Why not a 
converter feeding into this for a nearly 
no-cost 50 mhz or 144 mhz FM receiver? 
(More on this later.) 

Now for some components. Twelve heat 
sinks for popular-size transistors for just 
$1.78 looks like a real bargain. So does a 
transformer having 6.3-V and 65-V (center 
tapped) secondaries for only 98^; this is 
nearly .ideal for transistor experimentation. 
A wide range of zener dioded at two for 68^ 
(1 to 2 W rating) suggests inexpensive 
voltage regulation for that power supply. 
And there’s a crystal microphone for 88$!! 
Remember what they used to cost 30 years 
ago? 

Let’s get back to that converter-plus-FM 
receiver combination. This begins to look 
even more interesting when you read over 
the specifications for the $29.95 Model 
KG-220 receiver kit. This has all the goodies 
that would cost you time, effort, and money 
if you were to build your FM receiver from 
scratch. It has a ratio discriminator (none of 
this slope-detection makeshift), squelch, and 
slow-motion tuning. Its metal cabinet should 
provide some measure of shielding, if you 
were to use it as a tunable if. Having both 
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tubes and transistors, you’d have power 
available for either type of converter. 

A simple crystal-controlled converter for 
either 50 mhz or 144 mhz should be easy to 
design and construct. For local signals, one 
dual-purpose tube would do the job. Or, if 
you’re really ambitious, you could come up 
with a converter that would break the 
squelch on a one-microvolt signal! 

Scanning the Olson #769 Catalog 

Olson is a firm that issues catalogs at 
rather frequent intervals; therefore each edit¬ 
ion differs but little from the previous one. 
Catalog #769 lists the usual lines of imports, 
mostly useful gadgets, but few items relating 
directly to amateur radio. Of course, crystal 
microphones at two for one dollar will 
attract the attention of any amateur who 
works phone. And if that amateur has a 
phone transmitter without VOX, he may be 
interested in spending $14.95 for a hand¬ 
held microphone with a built-in six-transis¬ 
tor VOX circuit. As no anti-VOX is provi¬ 
ded, he may have to keep his receiver 
volume low or wear headphones to avoid 
chattering. Another useful item is a circuit 
breaker that may be used on everything 
from low-voltage dc to 117-volt 60-Hz ac. 
These may be had for 1, 5, 8 or 20 A at 
prices ranging from S2.99 to $3.49. 

. . . W5JJ 



VHF COAXIAL ANTENNA: all brass com¬ 
plete with 4ft. RG 58/U coax. Tuned to 
VHF Aircraft, 2 meters and can also be 

trimmed to other freq .only S2.95 ea. 

FACSIMILE TRANSMITTING CONVER¬ 
TER: Converts facsimile subcarrier AM to 
subcarrier FM. Output connects directly to 
microphone input of VHF AM or VHF FM 
transmitters. New with diagram, can be 

used wi th teletype .S19.95. 

EARPHONE WITH SWINGAWAY BOOM 
MIKE: combination. H63 . . only S3.95 ea. 
CRYSTAL: lOOOkcfor LM or BC221 $4.95ea. 
200 KC .SI.49 ea. 

2 METER TRANSCEIVER SPECIAL, compact 
7"x8"x12’\ output 7 watts, includes dyna 
motor & modulator with 10 channel crystal 
turret; all in this little package. 

2 for $35,00 or $19.95 each 

SPECIAL: 

5" SCOPE: MANUFACTURED BY 
HYC0N Reconditioned ... each S75.00 

New.each 100.00 

HYC0NCOLOR BAR GENERATOR 

Reconditioned.each 65.00 

R 11 LATE TYPE Q5er.each 12.95 

TRADE ONLY 

TDO. 2 METER Transmitter also RCK com¬ 
panion receiver, both trade value (SI 50.00) 
MITE Teletype (cost S3500.00 new) with 
solid state supply, compact and overhauled 

.(trade value S250.00) 

TEKTRONICS 531 SCOPE with plug in, in 

good condition.(value S530.00) 

MODEL 28 ASR Teletype (trade value $750) 
Tektronics model 512 less case (trade value$175) 

J. J. Glass Electronics Co. 

1624 S. Main St., Los Angeles, CA 90015 



OCTOBER 1969 


131 















Ralph Irace WA1GEK 
Assistant Editor, 73 
Peterborough, NH 03458 


§outf) Jforum 


Today’s youth has been speaking out all 
over the world as it has never before in 
history. The protests are heard in colleges 
and even high schools. The pressure is 
building up and perhaps we can look 
forward to some explosions in amateur 
radio. 

Youth has been getting the dirty end of 
the stick from the ruling cliques in many 
amateur radio clubs. In others, and more 
usually, they drop out in disgust. Bad scene 
either way. 

The rumble of discontent has been rising 
steadily at ARRL conventions and the day 
may not be far away when something 
breaks. The youth are well aware of the 
dirty deal they have been getting from the 
entrenched old timers who are running the 
League. They’ve watched the ARRL Incen¬ 
tive Licensing scheme eat dangerously into 
the ranks of the youngsters and they are 
angry over the new two year wait for a 
higher class license. They’ve watched the 
FCC figures showing a catastrophic drop in 
newcomers to our hobby and they point an 
accusing finger at ARRL HQ. 

The rigged ARRL Open Forums at 
conventions are no longer fobling the 
youngsters. They want answers. They want 
action. They want a change in the basic 
ARRL policies which prevent a Novice or 
Technician from holding office. They are 
bitter over the recent change in the by-laws, 
obviously aimed at them, where the 
Directors explicity prohibited anyone under 
21 from running for the office. 

an-urWJSeivers 

225—400 mc/s Needed Urgently. Highest Prices. 

Military Electronics Corp. 

11 Summit Ave., E. Paterson, NJ 07407 
_(201) 791 -5050_ 


Have you run into an SCM that refuses to 
appoint teenage hams to leadership posts 
(EC, SEC, etc.)? If you run into this, and it 
is not unusual, unfortunately, then get 
together with some friends and try and get 
the rascal out of office. Let him know that 
you care. If you round up the teenage votes 
you could well win, because many of the 
older hams are, sunk into disinterest and 
could care less even if the hobby continues. 
They may be dead from the neck up, but 
you aren’t and you can run rings around 
them. 

Teenage traffic nets are fun and informa¬ 
tive. They are a step in the right direction. 
There are only a handful at the moment, 
such as the New England Teenage Net which 
meets daily on 3905 at 1900 EDT. The 
Missouri Teenage Traffic Net meets Monday 
through Saturdays on 3904 at 1900 CST. 
The Cornhuskers (Nebraska) Teenage Traffic 
Net gets together daily on 3982 at 1830 
MST. The Tennessee Teenage AM Net works 
Monday, Wednesday and Fridays on 7280 at 
2200 EDT. If you know of more nets please 
tell me about them. 

We really do need a lot more teenage 
nets, so how about getting things started in 
your area and passing along the word to me? 
We could even use a national teenage net if 
some of you want to bite off a really big 
chunk to chew on. Sound groovy? Alright, 
write to me. 

In the meanwhile, how about making a 
big try at getting some teenagers into the 
SCM chairs. Do you realize that not one 
single SCM in the entire 74 ARRL sections is 
a teenager? It is really about time that the 
teenagers got into gear. It takes only five 
signatures from ARRL members to run for 
SCM, you know. Don’t let them keep you 
down forever . . . give them a battle this 
year! 

. ..WA1GEK 
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LETTERS 


Dear Wayne, 

I believe your honorable draftsman made a 
small error in the “ultra stable power supply” 
diagram on page 116. The IK resistor ought to be 
in the “down” lead from the +300 volts; the low 
voltage end of the IK then goes to solid-state VR 
and to plate of Vl-B. 

Neil Johnson W20LU 
74 Pine Tree Lane 
Tappan, NY 10983 

Dear Wayne, 

“The Genesis of Radio Reception” by W1USM 
in Aug. 73 was most interesting, xs it contained the 
technical information on early radio experiments 
that history books always leave out. 

Bill Hood’s excellently written article, however, 
makes no mention of the American, Nathan 
Stubblefield, who is certainly not an unknown. On 
the contrary, Stubblefield must be rated as the 
most inventive and advanced of the radio pioneers. 
In 1892, he demonstrated his apparatus which 
could send and receive voices and music at 
distances of at least a mile over land or sea. He 
even built small, portable rigs that equalled or 
bettered the performance of today’s economic 
marvel of Japanese technology—the three transistor 
walkie talkie! 

This, mind you, was happening several years 
before Branly learned how to make iron filings 
fidget in his “coherer,” many years before the 
electron tube or the ..crystal diode, and quite a 
while before the eighteen year old Marconi would 
become famous with his crude spark-gaps and 
“conveyor-belt” receivers. 

1 would certainly like to see some information 
on the circuits and equipment used by Nathan 
Stubblefield, the apparently forgotten inventor of 
modern radio communication. 

J. R. Johnson WA5RON 
5111 Boca Raton 
Dallas, TX 75229 

Dear Wayne, 

After reading your recent editorial about the 
ARRL proposing to give away ten meters to the 
CB gang I went on the air and tried to get some' 
letters going to the Directors. Out of 25 contacts 
only three said that they would write. The others 
said it sure was terrible, c u agn sn sk. 

Russell Platt WA9ZVD 
126 Laura Lane 
Thornton, IL 60476 

Dear Wayne, 

In reference to my letter published in the May 
issue, 1 would like to thank the many hams for 
their letters and cards. Everyone received was in 
accord with my remarks on the incentive licensing 
issue that was forced on us by the ARRL and the 
FCC. 

As I continue to observe the results of this 
insidious incentive licensing rule 1 see how it will 
have continuing cumulative psychological effects 
that will be detrimental. 


Most hams that do get the Advanced and Extra 
Class find a coolness towards them when they 
begin to mention it over the air. The majority seem 
to feel-well so what, now stay in your exclusive 
part of the band and don’t bother us, there is 
enough qrm around without your type. So I 
suggest to the amateurs that wish to waste their 
time and money taking the Advanced and Extra, 
keep quiet about it. Just remember the ham on the 
other end may feel as I do that you have let your 
fellow hams down-they are sitting this one out 
because they feel it is a stupid, senseless, 
undemocratic and unfair ruling that will, if given 
enough time and is ignored by the majority of 
sensible thinking hams,, be rescinded as it was 
before for what it is-useless and a waste of our 
band allotment. 

1 suggest hams contemplating Advanced and 
Extra give the above serious consideration. I would 
rather keep all my friends than be thought of as a 
superior big brain and resented. 

1 sometimes wonder if this was not instigated 
for the express purpose of reducing the ranks of 
the amateurs in the United States. Could this be 
the amateur pill? 

One of the truths of warfare is to divide and 
conquer. They have certainly divided the amateurs, 
scared off many a newcomer and disgusted many 
an old timer into hanging up his key. 

George Brook Taylor W4PZS 
1133 S. W. Fifth Place 
Fort Lauderdale, FL 33312 

Wayne, 

This is just a letter from a member of the 
younger generation who feels that while everyone’s 
telling everyone else to run a ham radio, he might 
as well throw in his two bits. 

The credit for my original interest in amateur 
radio goes to Walker Thompkins K6ATX. As a 
twelve year old in need of a book report 1 read his 
adventure story, “SOS at Midnight” and got so 
excited about it that 1 read his other books, ‘CO 
Ghost Ship” and “DX Means Danger,’ of my own 
free will. After following the books’ hero. Tommy 
Rockford (16 year old electronics genius, football 
player, detective, and superhero-K6ATX), 
through many exciting adventures, 1 had learned a 
lot about ham radio and I was eager to become a 
ham. As I’ve always thought that 1 was a normal 
twelve year old, I will surmise that other twelve 
year olds can be equally impressed with Tommy 
Rockford and ham radio. 

Attention hams and ham clubs! Be certain that 
K6ATX’s books or books like them are in every 
grade school library. But-make sure that in every 
book is an insert giving names, addresses, and 
telephone numbers of amateurs in the area who are 
willing to help people get started, or willing to just 
show a wide-eyed youngster a ham shack. I could 
have become a ham five years ago when 1 read 
“SOS at Midnight,” but 1 didn’t make myself 
known, and local hams didn’t make themselves 
known. 

Duane McGuire 
933 Crescent St. 

Raymond, WA 98577 
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Dear Wayne, 

This bait store is located about a mile north of 
Hillsboro, Ohio on state route 73, hence the name 
“73 Bait.” Mr. D. L. Simpkins is the owner and has 
given permission for you to publish the picture if 
desired. 

We could have “doctored” it up a bit with 
someone posing with a 75S3 on the end of a line, 
but thought that this was sufficient to get the idea 
across 

Paul Terrell, MD W8NTZ 
1440 N. High St. 

Hillsboro, OH 45133 


Dear Sirs: 

I noticed the two following errors in the 
printing of my article “4 Thirty Twoer” in the July 
issue of 73. In figure 3, the cathode pins (pins 6 ) of 
both Vj and Vj should be shown grounded. Also, 
the value (riot“too important, however) of C7 
should be .001, and C 2 and C 3 should have a 
maximum value of 20 pf. While this may seem 
trivial, I did receive a long distance phone call from 
another ham who wanted to know the capacitor’s 
values. His keen interest in beginning the project 
overwhelmed me, since I hadn’t even received my 
copy of 73 through the mail yet! 

Larry Jack WA3AQS/KL7GLK 
3 Barry Ave. 

_ ... Annapolis, MD 21403 

Dear Wayne, 

Just happened to run across the article (“Kluge 
Tube”) in the March, 1969, issue. As I (along 
with a few other hams) was deeply involved in the 
development and mass production of this tube 
during WW2, perhaps I can shed some light on its 
characteristics and purpose. 

The VT-158 was the brain-child of Dr. (Major 
at that time) Harold Zahl of the Ft. Monmouth 
Signal Corps Laboratory. It is essentially a 304TL 
with increased filament power and temperature 
(for increased emission) and with rather limited 
life by ordinary standards. 

Although the internal tank circuits may look 
like they are intended for a frequency of lOOOmhz, 
the operating frequency was 600mhz. The dif¬ 
ference being due, of course, to the internal capaci¬ 
tances. Mu was, like the 304TL, in the neighbor¬ 
hood of ten. Power output of the VT-158 was 
about 200 KW peak, at an input of approximately 
1 megawatt, peak. The efficiency wasn’t too good, 
but considering high-power triodes at this frequen¬ 
cy, it wasn’t too bad, either. Operation was at a 
plate voltage of approximately 20 kv with 1 or 2 
microsecond pulses at a repetition rate of 240 


pulses per second. The pulse modulator was a 
rotary spark-gap network-discharge device attached 
to the shaft of the gasoline-engine driven generator 
which provided power for the whole system. The 
audio output from this spark-gap outfit was deaf¬ 
ening, and security of the installation must have 
been negligible. 

The radar system employing this tube was, so 
we were told, part of the D-Day invasion appara¬ 
tus. Although I was never privileged to see the 
complete installation, it was reported to have been 
housed in a tent with center-pole mounted para¬ 
bola. Its mission was to detect low-flying and dive 
bombers. As I recall, the prime contractor for the 
system was W9ZN’s Zenith Radio. 

R. L. Norton, W6CEM 
722 East Gutierrez St., P. O. Box 1469 
Santa Barbara, California 93102 

Gentlemen: 

Recently I’ve run into some “old timers” who 
would like to get back on the air. One of the things 
that seems to give them pause is the new termino¬ 
logy which pervades the ham magazines. Modern 
electronic magazines are written only for the 
“in-crowd” who have mastered the new abbrevia¬ 
tions that these magazines have foisted upon them. 
Perhaps I can be of assistance-here is a list of these 
modern abbreviations, along with the translation of 
what they really mean: 
pf... not a sneaker-usually, “mickey mice” 
fjf . .. too small to measure, forget it 
cap ... pronounced “condenser” 
hz ... pronounced “cycles,” with one exception- 
some modernists claim that “hz” is pro¬ 
nounced “Hertz,” but who ever heard of a 
“cycles antenna”? 
khz ... pronounced “Kilocycles” 
ghz ... this horrible-looking glitch is the excep¬ 
tion-say “kay-em-cee” 

ERP ... your rf ammeter reading times at least 50. 
PI ... a magic number equal to (a) exactly 3 or, 
(b) exactly the square root of 10 depending 
upon the equation in which it’s used 

SWR 

VSWR .. . swer or vizwar—this you ignore in 
quoting ERP-ignore it 

FCC ... means the same old thing-this you can’t 
ignore! 

Doug McGarrett WA2SAY 
28 Holbrook Road 
Centereach, L. I., NY 11720 


ITEMS OF TRIVIA 

Page 123-124 of July issue appears to have 
diagrams reversed-right? When 1 took my 1st class 
telephone test almost fifteen years ago, one of the 
questions involved an FM discriminator and all I 
could remember was where it was grounded. Still 
remembering only that, the diagram totally con¬ 
fused me until the text tended to clear it up. 

I’m sure glad you stay away from space-filling 
chatter (“Operating News”) as one of the other 
magazines uses, such as W 6 XXX bought a new call 
book, or WA3XXX put some new finals in his 
linear. Seriously, the Pickering Radio people have 
an excellent product in their code practice tape, 
and after seven weeks of intensive work, I passed 
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the FCC test. The Pickering tapes should receive 
enthusiastic endorsement. (WA6CPP passed his 
advanced exam . . . ) 

Paul Schuett WA6CPP 
14472 Davis Road 
Lodi. CA 95240 

Dear Wayne, 

I’ve been reading your 73 Magazine editorials; 
and I like your frankness and open-minded views, 
so I’m writing to express mine. 

Just a little background so we talk the same 
language. I’ve been interested in ham radio since 1 
bought my first receiver in 1933 for $33.00. 
Twenty-seven years later I sold it for $30.00 to a 
young fellow trying to get his ticket, and it worked 
like new. 

Over the past years. I’ve belonged to several 
radio clubs and have helped many a ham get his 
ticket and a TV1 free rig on the air. Why not, ham 
radio has been and still should be the best hobby, 
and it is a good investment for our country. You’ll 
notice I said has been and should be. 

I consider the years up until the early 1960’s 
the Golden Years of ham radio. Those were the 
days of home brew equipment and comradeship. 
Fifty or seventy-five miles was not even considered 
when it came to helping a fellow ham de-bug his 
rig. The accomplishment and the feeling of pride 
one received when he heard “old Virg’s” rig on the 
air made ham radio have a meaning. To sit up half 
the night and work on a piece of equipment while 
ragehewing with a mobile or two that were 
following the local H. S. or college team bus home 
through a storm was just part of being a good ham. 
Integrity, responsibility, and justifiable pride were 
a part of the teaching to be a good ham that was 
given each new ham. He knew if he did not 
measure up he would be dropped. 

In the early 60‘s several things began that have 
changed the conditions and attitude of ham radio. 
The two major ones were the introduction and 
acceptance of CB radio and SSB ham radio. 
Progress is inevitable and new things will come out. 
To classify or not, CB or SSB as good or bad is not 
really the issue, as both have their good and bad 
points. To point out the real issues, I will give an 
example that happened to me. Many (too many) 
similar examples have happened since; and I got to 
thinking. 

After successfully building my own, mobile and 
home, AM & FM rigs and could use the home rig as 
a relay station, I figured I’d try SSB. Some surplus 
xtals and equipment and many moons later I had 
an excellent workable rig with a grounded grid 
(4-1625’s parallel on 75 mtrs.) on the air, TR 
switch and all. My first contact (outside local) gave 
me a good report at first but when we exchanged 
Q-th equipment types he never came back. Later 
(several days) I heard him ragehewing with another 
station, and he said he was not about to talk to 
anyone who didn’t have top line (no commercial 
names) equipment. If the sigs weren’t coming in 
S-9+ he wouldn’t even answer them. As I said, this 
happened so many times to me that 1 began to say 
I had “top line” equipment. Then I really started 
thinking. Is this really ham radio? 

Where had my integrity and pride of accomp¬ 
lishment gone? This is not the ham radio for me. 
So projecting a long look far into the future I 
could see only one workable plan to keep ham 
radio alive and with something to look forward to. 
So I began to express myself at clubs and on the 


air. Several old timers were with me, but that was 
the support I got. 

About this time CB radio was blossoming and 
(even through 1968 this is still happening) young 
high schoolers and the college set found they could 
get on the air for $40 to $100 mobile or fixed 
station and no code, not even an exam for a 
license; and they could yak away to anyone in the 
country. The cost of SSB equipment for a mobile 
rig is from $300 to $500 and if they get that kind 
of money they invest it in wheels, a bomb or some 
sort, and then maybe, 1 say maybe, a CB rig. It’s 
easier, costs less, and they have less restrictions. 
They can even get a 65 watt transmitter for around 
$50; so who needs ham radio? Facing this reality, 
how does one go about getting them interested in 
being a true ham. 

One young (H. S.) fellow purchased a SSB 
transceiver and before he had it paid for it was 
obsolete (pwr. & selectivity wise) and his trade-in 
would be a lot less than he had a right to expect so, 
he operated as is. Try selling ham radio to some of 
these youngsters and they may go so far as to 
invest in a novice Tx & Rx and for a short time 
they enjoy it; then they find the temptations and 
the going tough. They have invested in low power 
AM equipment and have a hard time selling it. 
They key up and get a 2 or 3 word per min. 
contact and then the return op comes back with 10 
or 15 w. p. m. and they get discouraged and start 
tuning up the bands; and soon they find the CBers 
are having a ball. Knowing most of them, he finds 
he can get a xtal and pur his rig on with the rest of 
them. Another ham lost. 

It’s not hard to see today’s problems, or mess, 
or hangups, or what ever you call them, they are 
real and definitely with us. So once again I’ll 
propose what I feel is a solution to our problems. I 
know I’ll get a lot of static but then I’m used to it 
by now. 

The main thing is to think for the good of ham 
radio and not for the good of oneself. 

With SSB and RTTY proven to be fast and 
superior to CW why not leave CW out of the 
picture (except as a rider). All hams should by 
exam prove they know theory and good opera¬ 
tional practices. All hams should be general class 
and use any band but be restricted to 250 watts 
input or pep power. (No more spiraling of power 
and price out of the reach of the junior and the 
overseas ops.) After 3 years of a general ticket and, 
the building of a complex workable piece of 
equipment plus an exam one could get an advanced 
ticket that would entitle him to put a kw on the air 
on any band. 

Area clubs who have at least one advanced 
ticket holder as an officer would and should be 
permitted to give the exams. They would also have 
the responsibility of updating the hams in their 
area and of policing (if I may use the word) the 
same. For the ham to again be looked upon as 
anything but a nuisance he must accept the 
responsibility and let those who can perform be 
the liaison between the FCC and the ham. The 
local newspapers are supposed to be for the good 
of the people they serve, so, why not have local 
committees or representatives to approach the 
local hams and CBers who are directly violating the 
rules and privileges of the area and print their 
name, address, and call in the local paper for a 
week or so. If they don’t conform then let the FCC 
designate the action to be taken. 

Active clubs with dues and a place to use 
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modern equipment are a must as technology has 
advanced beyond the stage of each ham owning his 
own test equipment or of (in many cases) the ham 
even repairing his own equipment. If we don’t pull 
together, we will be (as we are now) pulled apart. 

As the first part of this letter explained, hams 
had a sense of togetherness that comes by doing 
things together, especially working together. We 
can no longer push the “on” switch of a high 
priced piece of equipment and be just appliance 
operators. If all we put into ham radio is money, I 
don’t think we can expect much out. I was always 
taught the things worthwhile in life came from the 
heart and only the heart. All else just comes and 
goes. 

So what say, fellows, lets put a little heart into 
ham radio and once again make it a worthwhile 
thing. 

Wayne, I know that you and the rest of the 
staff will kick this around. Hop in, the band is 
open. 

William A. Gardner W8EAU 
5704 Decker Road 
North Olmstead, OH 44070 

Dear Sir: 

Why doesn’t your magazine run a series of 
articles on computer and binary logic as applied in 
Integrated Circuits. There are very few hams that 
can boast even the slightest familiarity with com¬ 
puter logic and I. C.’s. It would be nice to have a 
series of educational articles of the same quality as 
the “Getting Your Advanced Class License” in the 
past and now the “Getting Your Extra Class 
License.” Thank you. I got my Advanced License 
thanks to your study course. 

John C. Koning WB6VQE 
4680 Crestview Drive 
Norco, CA 91760 
Sounds like a loser to me; any other votes on this? 
... ed. 

Dear Wayne, 

Glad to report the acquisition of the “EXTRA” 
ticket recently! 

Biggest factor towards getting it was the great 
articles on obtaining the “big” ticket. They are 
written so the “self-taught guy” can grasp it-no 
technical terms, (or at least very few) very explana¬ 
tory, and really “step by step.’ Other magazines 
are great if you’re in electronics, or have an E. E. 
degree, but as for me-I needed some “plain ol 
language” descriptions! 

I found ’em in the articles and must say 
“thanks a lot” to the staffs effort. 

R. J. Renart WB2AUF 
117-09 9 Ave. 

College Point, L. L, NY 11356 

Dear Wayne, 

In August issue, page 98, on output section, on 
leads going to the meter, a diode was left out (any 
small diode) for the rf output meter. 

Thought I’d bring this to your attention before 
someone else did! 

Bill Eslick, KOVQY 
2607 E. 13th 
Wichita, KA 67214 

Dear Wayne, 

During the past many years I have enjoyed 
amateur radio to its fullest degree. I have met some 
of the finest persons in amateur radio-and a few 
of the others. The spirit of maxim and others has 
carried amateur radio for decades. Today we need 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New. Jersey 07401 


REGUL. PWR 5PLY POR COMMAndT'lm, etcT 

PP-106/U: Metered. K nob-adjustable 90-270 v up 
to 80 ma dc, also select an AC of 6.3 v 5A. or 12.6 
v 2'A A or 28 v 2% A. With mating output plug & 

all tech, data Shpg wt 50#.19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM(*I Freq. Meter: 125 20 mhz, 01%, CW or 
AM, with serial matched calib. book, tech. data. 

mating plug. Checked & grtd. 57.50 

TS-323 Freq. Meter: Similar to above but 20-480 

mhz. .001%. With data. 169.50 

TS-175 Freq. Meter: 85-1000 mhz. . . . .75.00 
A.R.C. R11A: Modern Q 5'er 190-550 khz . 12.95 
A.R.C. R22: 540 1600 khz w/tuning graph...17.95 
A.R.C. R13B: 108-132 mhz w/tuning graph..27.50 

HI-SENSITIVITY UHF RECEIVER 
375-1000 mhz. Stoddart RFI Meter NM-50A 
with pwr. sply, cords, dipole holder, 3 pair di¬ 
poles. Input 50 ohms. IF 60 mhz. Band¬ 
width I mhz at 370 and 1.8 at I ghz RF. Image 
& spurious-response reject, better than 40 db. 
Sensit. as a 2-terminal tuned voltmeter is 10 uv; 
will be less with l-pair dipole, but you can make 
an array to bring it up. If the voltage-attenua¬ 
tion calib. charts didn’t get lost it would be 
worth $1,250 in surplus, $2,852 from the 

factory . so we will sell it as a simple re- 

ceiver in grtd-excel. condition for only ... $275 

ULTRA WIDE BAND RECEIVER: 
AN/ALR-S: Late postwar AM/FM Countermeasures 

rcvr. Has S-Meter; variable IF Atten. & passband (0.2 or 
2 mhz from 30 mhz center); AF. Video & Pan. outputs. 
New, modified for 120 v 60 hz, includes new (Method II 
pack) 4-band plug-in converter .038-1 ghz. 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched. Sensit. at -6 db setting 6Vi uv thru 132 mhz, 13 
thru 780 mhz & 4S‘/i at I ghz. BRAND NEW, with book 
& mating pwr-input plug, only.275.00 

VERSATILE PLATE & FILAM. TRANSFORMER 
Depot Spares for SP-600-JX: Pri. 95/105/117/130/ 

190/21 0/234/260 v 50/60 hz. Sec. 1 305 0 305 

v, 150 ma. Sec. 2. 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec. 4: 7'A v, 3/4 A. Sec. 5: 7% v, 1 '/• A. Legend 
for pins is plainly marked. Herm. sealed. 2.95 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 

Freed 12691: DAS Loran Spares, supplied 5" CR. 
plates & htrs. Pri. 105 130v 50/60 hz. Sec’s, insul. 
5 kv 1490 & 1100 v. 5 ma; 390 0 390 v 100 ma, 
electrostatically shielded 6.3 v, 0.8 A; two 254 v, 2 
A. Sec’s, insul 1 Vi kv: two 6.3 v, 6 A; 5 v, 3 A. 254 
v, 5 A Case 5’/.x5x7’4. With diagram Shipped 
only by collect REA Express. 2.95 

FAIRCHILD SOLID-STATE SCOPES all w/duai 
trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug ins, w/books, overhauled & grtd. As low 

as.825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220 GC, Beverly Hills, Calif 90213 
Phones Area 213 Off ice 272 5707 
Messages 275 5342 
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LATEST 

ARCTURUS 

SPECIALS 

• Color focus rectifiers, 14,000 PIV 
at 1 MA, 99* each. 6.5 KV - 79*. 

• Color TV yokes, TO^nd 90 types. 

Fit almost all sets-$io.95 each. 

• 1700 Transistor types - 39* each. 

• DS-501, 2N278 power transistor 
types. Cat.#349 - 69* each. 

• HEP 170, Motorola HV/Current 
epoxy silicon rectifiers, 2.5 amps at 
1000 PIV - 49* each. 

• Fully 'transistorized UHF tuners. 

Fit most sets. Cat.#UHF567 • $4.95 
each. 

• UHF tuners, 1 tube type. Fit most 
sets. Cat.^UHF3 - $3.95 each. 

Complete listings of electronic items at 
similar bargain prices are available. Write for 
our latest catalog. Minimum order $5.00, 
plus postage. 


ARCTURUS ELECTRONICS CORP. 

502-22nd St., Union City, N.J. 07087. Dept. 73 
Phone 201-UN4-5568 



RADIO BOOKSHOP BOOK CLEARANCE 


Price 

Special 

Electronic Hobbyists 1C Projects Handbook 

$ 3 95 

S 3 00 

101 Easy Test Instrument Projects 

395 

3 00 

Jntegrated Circuits, Fundamentals & Projects 

75 

50 

104 Ham Radio Projects for Novice & Tech 

695 

5 00 

TV Servicing Guide Book 

6.95 

5 00 

104 Easy Transistor Projects 

695 

5 00 

Semiconductors From A to Z 

7 95 

6.00 

How to Use Grid Dip Oscillators 

2 95 

2 00 

How to Select and Install Antennas 

395 

3 00 

99 Ways to Use Your Oscilloscope 

695 

5 00 

Troubleshooting the Solid State Chassis 

7 95 

600 

Popular Tube-Transistor Substitution Guide 

4 95 

3 50 

Semiconductor Power Circuits Handbook 

395 

2 00 

Interpreting FCC Broadcast Rules 

6 95 

5 00 

Radar Detection 

18.95 

15 00 

Handbook of Transistors, and Microelectronics 

2000 

15.00 

Radio Sales Promotions 

10.00 

6 50 

Working with the Oscilloscope 

4 95 

3.50 

Engineering Conference Technical Papers 

10 00 

6 00 

Semiconductor Handbook 

5 75 

4 00 

RCA Linear Integrated Circuits 

2 00 

1 00 

CATV System Engineering 

12 95 

10 00 

Solid State Projects from Motorola 


50 

Radio News Handbook 

6.95 

4 00 

Practical Color Servicing Techniques 

4 95 

3.50 

Signal Generators for Color TV 

325 

2 00 

Signal Generators for Radto/TV/H»-fi 

3 25 

2 00 

Transistor Circuits & Applications 

10 95 

8 00 

Modern TV Circuit 8t Waveform Analysis 

795 

6 00 

Electro mechanical Devices for Energy Conversion 


and Control Systems 

20 00 

12 00 

IBM Electronic Circuit Analysis Program 

18 00 

15 00 

Guide to Professional Broadcast Announcing 

995 

7 00 

NAB 1967 Engineering Conference Proc 

10 00 

5 00 

104 Simple Tube Projects, hardbound 

6 95 

5 00 

On the Color TV Service Bench, hardbound 

6 95 

500 

Managing Today's Radio Station, hardbound 

12 95 

1000 

Electronics Reference Databook., hardbound 

7 95 

6 00 

The Transistor Radio Handbook, hardbound 

5 00 

4 00 

Audio Systems Handbook, hardbound 

7 95 

6 00 

Working with Semiconductors, hardbound 

7 95 

6 00 

Pin Point TV Troubles, softbound 

4.95 

3.50 

Your Citizens Radio Station 

1 00 

50 

ABC's of Citizens Band Radio 

1 95 

1,00 

Better Short Wave Reception 

2 85 

1 00 

Antennas for Cttitens Radio 

1 00 

50 

How to Install TV Antennas 

SO 

20 

Prices are postpaid in USA. Closeout of stock, one of a kind. 

first come, etc. 



RADIO BOOKSHOP Peterborough. NH 03458 


a regeneration and real vital vitamin shots to 
maintain the privilege of amateur radio operation 
throughout the world. 

The value of your efforts in publishing the 
magazine “73” is of tremendous value in preserving 
amateur radio as a hobby and as a public service. 
Many of us are grateful to you and to your staff 
for a job well done-but one that must continue. 

John Tracy, W1GH 
49 Broadway 
Taunton, MA 02780 

73 Editor, 

1 wish to express my thanks and congratu¬ 
lations on such a fine Advanced study course. 1 at 
first tried to learn from another well known 
publication, which need not be mentioned, and did 
nothing but memorize the answers as you said 
would and did happen. 1 am now using your Extra 
study, but because of the asinine 2 year wait for so 
called experience is keeping me back another year. 
Anyway thanks again for such an outstanding 
study. You should publish the courses under a 
different cover. 1 am sure you would have a great 
success with it. 

Robert McGwier, Jr. WB4HJN 
P. O. Box 565 
Grove Hill, AL 36451 

Good idea .. .ed. 

Dear Editors: 

Congratulations on your decision to cover allied 
fields with separate publications. While there are a 
great many hams who use CB radio (to good 
advantage), and many who follow the SWbroad- 
casts, they would do better advised to subscribe to 
magazines in their special interest. 1 do not wish to 
hunt through SWL or CB news to get at the Ham 
articles. And those with one of the other special 
interests should not be so burdened. 

I recently checked an issue of QST and found 
about one third of it of interest to me. There are a 
great many Hams who are interested in contest 
news, organizational matters and other items which 
do not appeal to me. I do think QST does a fine 
job of covering this wide area. They have, however, 
fallen victim to a common failing of such 
publications (yours excepted). The people who 
write about articles they would like to see, but 
never bother to write that letter. Since the desired 
articles are usually advanced engineering, the 
Editors get the erroneous impression that their 
readers all want it. They forget that they must 
attract more readers, and they necessarily will 
come from those just starting. 

Your study courses have been by far the best 
“Self Help” courses 1 have seen. With the 
traditional Q & A approach, there is too much 
tendency on the part of the student to try to 
memorize, rather than fully understand. There will 
always be a demand for the “quick and easy” 
memory course. From this group come our 
appliance operators, although many do go on to 
learn, and build. 

Lester Ulch WB4HPB 
1248 Haven Dr. 

Birmingham, AL 35214 

Dear Mr. Green, 

Having been a charter member of your institute 
of amateur radio, and followed with enthusiasm 
the meteoric rise of 73 from its inception, this 
letter is addressed to you because it is felt that it 
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RG 196 AU 50 ohm teflon coaxial cable. Outside diameter .080'' RF 
loss .29 db per foot at 400 Mhz. Silver plated shielding and conductor. 
Used for internal chassis wiring, antenna coupling, RF coupling between, 
stages, etc. Random lengths from 35 foot to 150 foot. Colors: black, red, 
brown, blue, grey, orange. Regular price- 234 per foot. Our price 5^ per 
foot $3 00 per 100 ft. 

455 Khz ceramic filters type BF-455-A. These filters will help to sharpen 
the selectivity of most sets using 455 Khz IF's. Use across cathode bias 
resistor in place of a capacitor, or in transistorized sets, across the emitter 
bias resistor. Impedance is 20 ohms at 455Khz., DC resistance is infinite. 
Impedance increases rapidly as you leave 455 Khz. Plan your own LC 
filter circuits at very low cost 
10 for $1.00 25 for $2.00 

TOROID POWER TRANSFORMERS 
# T-2 This toroid was designed for use in a hybrid F,M. mobile unit, using 
a single 8647 tube in the RF amp. for 30 watts output. Schematic in¬ 
cluded. 12 VDC pri. using 2N1554's or equivalent. Sec. #1 500volts DC 
out at 70 watts. Sec. §2 -65 volts DC bias. Sec. #3 1,2 volts AC for- 
filament of 8647 tube. Sec. #4 C/T feedback winding for2N1554’s. 1%" 
thick. 2V dia $2.95 ea, -2 for $5.00 

0 T-3 Has a powdered iron core and is built like a TV fly back transformer, 
Operates at about 800 CPS. 12V DC Pri. using 2N442's or equivalent. DC 
output of V/DBLR 475 volts 90 watts. C/T feed back winding for 2N442's 

$2.95 ea. -2 for $5.00 

TRANSFORMERS 

P-7 117 VAC Pri. Sec. #1 185 CAV @ 120 me. Sec. #2 6,3 VAC @ 4A, 
Double Half Shell Mail Box Type. SX 146 type $2.75 ea.-2 for $5.00 
P-9 117 VAC Pri. Sec. 0 900 VAC @ 300 ma. Sec. 0 2 100 VAC @10ma. 
Bias. Sec. 03 12.6 VAC @> AMP Wt. 16% lbs. Double Half Shell $4.50 
P-10 117 VAC Pri. Sec. 0 1 960 VAC C.T. @ 160 ma. Sec. 02 425 VAC 
C.T. and tap at 100 VAC 10 ma Bias. Sec, 03 12.6 VAC @ 4.5A Double 
Shell Mail Box type. Wt. 8% lbs. $3.75 

Output transformers, all types 59 cents or 3 for $1.50 

OT-1 Transistor TO-3 Power Diamond. Imp. 15 ohms to 3.2 ohms DC 
Res. Pri. .6ohm Sec. .3 ohm. 

OT-2 Pri. imp 7000 ohm. Sec. 3-2 and 500 ohm for Phones or 70 volt 
line 3 watts. Full shielded Double Half Shell. 

OT-3 Pri, imp. 5500 ohms. Sec. 3.2ohms. SC122type. 

All prices F.O.B. All weights listed are net. Please allow for packaging. 
Please allow enough for postage. We will return any extra. 

TOWER 

COMMUNICATIONS 

1220-22 Villa St., Racine, Wl 53403 


GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 
314-726-6116 

BLOWE R—Squirrel Cage (new) T15 volts AC 
4x4x3 50 CFM 

Shipping wt. 2 lbs.$ 4.95 

SOUNDSCRIBER 24 hour logging recorder ‘ 

Shipping wt. 50 lbs.$350.00 

ARC 1 TRANSCEIVER (good for 2 meters 
AM) 50 channel ex. cond. 

Shipping wt. 75 lbs.$ 30.00 

TAPE CASSETTES—C-60 (1 hour) 

Shipping wt. 'A lb.$ 1.00 

C-120 (2 hour) 

Shipping wt. 'A lb.$ 2.00 

CO-AX CONNECTORS—PL259 Male con¬ 
nector. 

Shipping wt. 54 lb.$ .40 

SO-239 Female connector 

Shipping wt. 14 lb.$ .40 

WESTON METER 40-0-40 Micro-Amp 2)4", 
new—ideal for 2-way radio alignment, etc. 

Shipping wt. 2 lbs.$ 2.95 

12 VOLT CENTER TAPPED TRANSFOR- 
MER-70 AMPS. 115 volts AC input- 
7 x514x654 

Shipping wt. 35 lbs.$ 9.95 

12 VOLT DC to 115 VOLT AC INVERTER 
KIT—Transistorized—200 watt output com¬ 
plete with all parts, case and diagram. 

Shipping wt. 25 lbs.$ 18.95 

Polar RELAY—Mercury wetted; similar to the 
255A (direct replacement) 

Shipping wt. 2 lbs.$ 4.95 

Minimum order $5.00. Sorry, no catalog at this 
time. Write for specific items. Watch for our 
ads in 73. Stop in and see us when you’re in St. 
Louis. 


from the all-new, still unpublished “FM Repeater 
Directory,” which is updated continuously and 
published quarterly in FM Journal. 

Ken Sessions K6MVH 

_ ... Editor, FM Journal 

Dear Wayne, 

Yes, quite a few of us are out here want to be 
able to use more, not less, frequencies. Opening 
3650-3700? Now that would be incentive and 
would give us all a lift. I know that my operating 
has dropped off, way off, since last November. I 
find myself squashed toward the high end of the 
band, hearing how great it is back on the low end 
where I operated for the past 19 years. Yes, open 
something new. It certainly would cut down the 
QRM. And what about this VHF beacon for 
W1AW? What good is that going to do me? We sure 
do need something to spark up amateur radio, but 
I don’t think the punishment we have been getting 
is the answer. 

.... John W4AEQ 


Tell Our Advertisers 
You Saw It in 73 

“If your nose runs and your feet 
smell, you’re built upside down." 



All illustrations 
are actual size. 


□ Gold 

□ Rhodium 
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will, at least, receive some kind of consideration. 

The subject: the QRM problem and crowding 
on our phone bands. It is time we press for 
remedial action. Incentive licensing certainly did 
nothing for this problem. At the crux of the matter 
there seems to be a glaring inequity in the 
frequency allocation that confines the U. Sx. 
amateur to a portion of the phone band, while 
foreign stations have full freedom of the range, so 
to speak. 

Late callbook figures show the U. S. amateur 
total to be near 290,000. While foreign registra¬ 
tions, not including Russians, are near 137,000. If 
we are the greater in number, and confined to the 
area of the North American continent geographic¬ 
ally, why should we be penalized for our numbers? 
Why should special portions of the phone bands be 
pre-empted for foreign use? 

If you tune across the American portion of our 
phone bands on most any weekend, you’ll find 
something that pretty well borders on bedlam. 
While tuning the foreign portion of the band, 
you’ll find vast empty spaces there. 

At the time these frequency allocations were 
made for our phone bands, our numbers were not 
such as to create any problem. Today, even with 
our sophisticated equipment, the frequencies 
available are not adequate for the prevailing 
demands. 

For a long time that has been a rather taboo 
subject; however, it’s time to open up Pandora’s 
box and let the thing out for an airing. 

We’ll never get our share unless we’re in there 
fighting for it. It’s time now to pick up the cudgel, 
pen and microphone to join in a combined assault 
on an unfair, outmoded agreement’s bailiwick. 

W. A. Hanks W0KJ 
Tebbetts, MO 65080 

Dear Wayne, 

Congratulations on a beautiful issue (August 
1969). I particularly enjoyed your FM articles; the 
timeliness of 73 in covering the “in” aspects of our 
hobby never ceases to amaze me. You people 
always seem to be “right on top of it.” 

Referring for a moment to the article, 
“FM-Fun Maker”: Lest 65,000 anxious amateurs 
run out quick and buy crystals and FM units based 
on the author’s stated popular frequencies, I think 
it advisable to contradict one small point. The 
author says: 

National repeater frequencies are 52.80 in, 
52.72 out for six meters and 146.34 in, 146.76 out 
for two meters. 

Prospective FM operators should be advised 
that in the United States and Canada there are 106 
repeaters whose output is on 146.94 mhz. There 
are only 29 repeaters in these areas with output on 
146.76. For my money, 146.94 mhz could hardly 
be considered anything other than THE national 
repeater output frequency. Also, I know of only 
two six-meter repeaters in the entire country with 
an output of 52.72, and one of them is keyed from 
two meters. But there are 18 with an output of 
52.525 mhz. 

Like many other FM’ers, the author of the 
above-referenced article obviously does not like 
repeater outputs on national simplex channels. But 
he can hardly change the facts by ignoring them. 

As a miscellaneous tidbit of nonessential 
information, there are 234 open-access repeaters in 
the U. S. and Canada. Nearly 200 of them are on 
two meters. All information given in this letter is 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-GE-EIMAC-AMPEREX-ETC. 

811 A—4.75, 4-125A—27.50, 4-65A-12.00, 

5R4GY—1.75, 807-1.75, WE350(807)-1.25, 

4-400A—38.50, 813-20.95, 4X150A-19.95, 

4-250A—36.50, 4PR60B-55.00, 4CX250B-21.00, 
8236-13.25,2E26-2.75, 1625(807-12v fil)-1.50, 
417 A—2.25,’ 404A-2.25, 6146-2.75, 6360- 

3.50, 2X2-.50, OD3-OC3—.80, 5879-1.75, 

5881-3.25, WE-CV677 1000WATT TETRODE- 
5.95, EIMAC-MACHLETT VT-158 1200-3000 
WATT BOTTLE-READ MARCH 1969 ISSUE 73 
HOW GREAT THIS IS-S9.95 12V 20AMP DIODE 
POWER SUPPLY (LESS XFORME R)—4.95, RCA- 
6-12 VDC CONVERTER DEL. 20AMP-12.95 
IDEAL FOR VOLKSWAGEN. SEND FOR OUR 
LIST OF OVER 3000 TYPES OF AMERICAN, 
BRITISH AND EUROPEAN IMPORTED TUBES. 
LARGEST STOCK OF XMITTING TUBES IN 
THE WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST IN 
THE USA). 

UNITED RADIO COMPANY 
56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 


BACK ISSUE GUNSMOKE ! 

30, count ’em 30, stupendous tremendous 
(more handbooks than magazines) fascinat¬ 
ing enormous devastating incredibly ener¬ 
vating back issues of 73. 

ONLY $5.00 

postpaid worldwide 

Yes...yes...yes...here is a 

g olden opportunity to 
low your mind on 30 
back issues of 73. You 
send us$5 in negotiable 
securities, cash or check 
and we will send you an 
unbelievable miscellany 
of thirty different (afl 
different) back issues, 
all from the 1960-1966 
era. These are all rare 
collectors items. Every 
one could likely be wo¬ 
rth a fortune to you. Who knows, you might 
even find a rare January 1961 in this pilel We 
don't even know what is in these packages. To 
keep costs down we have had these magazines 
packed into sloppy bundles by the Chimps 
from Benson's Wild Animal Farm (nearby). 
Watch out for banana skins. —If you want 
specific issues of 73 they are available at the 
low low (high) price of $1 each. Unless we 
don't have them, in which case the price is 
higher. —How about sending a bundle to a DX 
friend? Back issues of 73 are worth their weight 
in unicorn dung in most countries. —Money 
received without a shipping address will be used 
for beer. 

73 Magazine Peterborough NH 03458 
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Price—$2 per 25 words for non-commercial ads; 
$10 per 25 words for business ventures. No display 
ads or agency discount. Include your check with 
order. Deadline for ads is the 1st of the month two 
months prior to publication. For example: January 
1st is the deadline for the March issue which will 
be mailed on the 10th of February. Type copy. 
Phrase and punctuate exactly as you wish it to 
appear. No ail-capital ads. We will be the judge of 
suitability of ads. Our responsibility for errors 
extends only to printing a correct ad in a later 
issue. We cannot check into each advertiser, so 
Caveat Emptor . . . 

FOR SALE: Old 73's complete sets: '64, '65, '67; 
nearly complete: '61, '63, '66, '68. Make offers. 
Paul Capitolo, W6RQG, 1735 LeRoy Ave., Ber¬ 
keley, CA 94709 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1—or 10 holders $3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $1.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 

"TOWER HEADQUARTERS!" 11 Brands! Heights 
aluminum 35% off! Strato Crank-ups-low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-2CW postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 

SELL: COLLINS KWS-1, Ser. 896, $640, 75A4, 
Ser. 5763, $420—or both for $1025. I will ship. 
Lew Hindert, Rt. 4, Box 290, New Braunfels, 
Texas 78130. 

ON AIR NOW: Complete SSB xmitter—Apache 
plus SSB adaptor plus mike. Mint cond. All new 
tubes. $150. J. F. Weatherly K1ZYQ, 473 Auburn, 
Newton, MA. 

JOB WANTED. 15 years experience writing and 
teaching, 12 years writing in space program. Have 
first telegraph and phone licenses. Now in New 
England, but can relocate. Anyone need a good 
experienced writer? Box 0-1, c/o 73, Peter¬ 
borough, NH 03458. 

CHRISTIAN Ham Fellowship now organized for 
Christian hams to have fellowship, to do tract work 
among hams. Christian Hamm Callbook $1 donat¬ 
ion. Christian Ham Fellowship, Box 218, Holland, 
Michigan 49423. 

SWAP MEASUREMENTS Model 59 GDO, excel¬ 
lent with manual for Freq. meter TS-323 with data 
20-480 mhz. Gordon W2MPT, 25 Norma Ave., 
Lincroft, NJ 07738. 

SASE/QUARTER coin bring GE-QSLs 
P24-7-"73," W2RUT, Box 275, Fair Haven, NY 
13064. 


SURPLUS PARTS 

Latching Relay - Potter & Brumfield KB. 3PDT. 
115 v. 60 start, 6 v 60 stop. The 2 relays can be 
separated, making a DPDT relay with 115 v. 
coil, & a SPDT with 6 v. coil. 5 amp contacts. 
$1.25 each. 6 for $6.00. 

POWER TRANSFORMER, 275 v. no ct, 150 
ma.. 12 v. @ 2 amps. 115 v. 60 pri 2 3/4’’ x 4" 
x 354" h. Shpg. wt. 7 lbs. $1.75 each, 4 for 
$ 6 . 00 . 

POWER TRANS., 350-0-350 v. @ 130 ma., 6.3 
v. @ 3.6 A„ 5 v. @ 3 A. 115/230 v. pri. Open 
frame with leads, Shpg. wt. 7 lbs. $2.00. 

.5 mf 400 v. oil-filled capacitors, rectangular 
case, mil. spec. $1.00 per dozen. 

Loading capacitor, 5-sections, 400 pf. per sec¬ 
tion, 3/8" shaft. Will load full power into 50 
ohms. $2.00 each. Adapter to 54" shaft. 25rf. 
Shpg. wt. 4 lbs. 

1-inch PM speakers. 5.4 ohms. Also make 
good mike. American made. 75i each. 
Transistors: 2N1187, 2N1311. 2N586. 15d 

each, 25 for $2.50. 

Command XMTR SPECIAL: BC-457, 4-5.3 
Me., good for vfo or for parts. Fair cond. Less 
tubes. Shpg. wt. 13 lbs. $3.00 each, 6 for 
$15.00. 

GUARANTEED USED HAM GEAR 

National NC-303with calibrator. Mint. $200.00 


Mosley CM-1 receiver $ 80.00 

Surplus BC-348 with AC power. $ 70.00 

Galaxy V with AC supply. $300.00 

Heath DX-100 Xnotr. $ 75.00 

Globe Hybander VHF-62 Xmtr. $49.00 

Hammarlund HQ-140X receiver. $100.00 


Hammarlund HQ 145X receiver w/spkr $160.00 

JEFF-TRON ICS 

4252 Pearl Rd. ClvInd.O. 44109 749-4237 


BRIGAR 

ELECTRONICS 

10 ALICE ST. BINGHAMPTON, N.Y. 

13904, AC 607 723 - 3111 

* COPPER CLAD PC BOARDS, 6 " X 36" 

CC both sides $2.16, 6 " X 9 3/4" CC 
both sides 60«5, 7" X 11 3/4" C one 
side 844, 5" X 7%" CC both sides 404, 

* STUD MT SILICON RECTIFIERS 12 
amp, 50 PRV. pkg of 5 $1.00 

* ELECTROLYTICCAPACITOR 1250mfd 

180 vdc. 2 "X 4 y 4 " 504 ea. 

* JUST BOUGHT OUT ORIGINAL CASE 

FOR CB RADIO. Includes mtg bracket 
for mobile use & slide-in chassis. Holes 
pre-punched for power transistor & pow¬ 
er cord. May be used for mobile power 
supplies, P.A. system or speaker box or 
many other uses. Size - 3%" H X 7" W 
X 8 V 2 " D. Weight 3 lbs. Original cost 
$9.95. Our price $1.95 

MIN ORDER $5.00 
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Send 254 for Catalog 69 

VARIABLE DISC 
TRIMMER 

Miniature ceramic variable 
trimmer capacitor. Piston type 
tuning, size .375 diam, .275 
deep. Printed circuit mount. 
Amateur net on this is SI. 68 
each. Our price only 25^ each 
or 24 for $5.00. All are brand 
new. State size, may be as¬ 
sorted if you wish. 

01X1300 2.5-11 pf 

0NPO 5.5-18 pf 
0N65O 9-35 pf 






$6,400.00 MEMORY DRUM 



Military surplus made by. HUGHES for the AF. 
Condition appears excellent due to being enclosed 
in air tight case with terminations on plug con¬ 
nections. 134 read/write heads, 12 heads phase 
adjustable timing. Integral drive motor 115 volts 
400 cycle. 

Shipping wt. 39 lbs.#DRUM $100.00 


INTEGRATED CIRCUITS 



900 

910 

2-903 

914 

914 925 

923 

925 

946 


1M5 
7M6 


Buffer 

Dual 2 input NOR 
Dual input gate 
Dual 2-input gate 
Dual 2-input gate dual 
expander 
JK flip flop 
Dual 2-input gate exp 
DTL 4 2-input NAND/NOR 
gate 

DTL Clocked flip flop 
Dual 4-input logic gate 
6 NPN transistors in one 
package, gen use 
Diff Amp 
Dual Comp Amp 



$ 1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2/1.00 

2/1.00 

2/1.00 

3/1.00 

1.00 

2.00 


19 ALLERTON SI., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 


MANUALS-TS-323/UR, TS-173/UR, BC-638A, 
R-274/FRR, TS-186D/UP, SSB-100, LM, $5.00 
each. Hundreds of others. List 204 . S. Consalvo 
W3IHD, 4905 Roanne Drive, Washington, DC 
20021. 

TEXOMA HAMARAMA! The annual Texoma 
Hamarama will by held again Nov 15-16-17 at the 
beautiful Lake Texoma State Lodge. Plan a plea¬ 
sant weekend for all. Bring the family. Mail 
registration fee of $2 per person to: Texoma 
Hamarama, PO Box 246, Kingston, OK 73439. 

GREENE . . center dipole insulator with . . or 
. . without balun . . see September 73, page 41. 

QSLS???? Largest variety samples 25 4 . Sackers, 
W8DED, Holland, Michigan 49423. 


WANTED MODEL 28KSR in good operating 
condition for $250.00. K. Schwieker K4KQR, 
1124 Opelika Road, Auburn, AL 36830. 

HEATHKIT SB-110 and Power Supply HP-23- 
Like New—$270.00. Charles Kehler, 1067 Western 
Ave., Green Bay, Wl 54303. 

SSTV MONITOR, 12 transistors, 5 tubes, 3RP7A 
CRT, Bud Portacab cabinet, tuning indicator, $190 
plus shipping costs, Cohen W4UMF, 6631 Wake¬ 
field Dr., Alexandria, VA 22307. 

COLLINS 75A4, Serial 2530. Excellent condition. 
Best offer over $300.00. Paul Delaney WB6BOQ, 
1328 Calle Pimiento, Thousand Oaks, CA 91360. 

FOR SALE: HT-37-HT33A, 2000 watts, PEP. 
Original owner. Good condition. $250.00. Pickup 
only. Fred Fetherolf, phone 614-332-3421, Laurei- 
vilie, OH 43135. 

ROCHESTER, N. Y. is again Hamfest, VHF meet 
and flea market headquarters for largest event in 
northeast. May 16, 1970. Write WNY Hamfest, 
Box 1388, Rochester, NY 14603. 

VHF ROUNDUP Syracuse vhf roundup Oct. 11, 
1969, Three Rivers Inn, Rte 57, 10 miles north 
Syracuse. Tickets, W2RHQ, 902 First North St., 
Syracuse, NY 13208. 

TELETYPE PICTURES FOR SALE. 50 pics for 
$1.00. Perforated and audio tapes available. Write 
for prices specifying speed and tracks. Pictures to 
be included in second volume solicited. W9DGV, 
2210 30th St„ Rock Island, IL 61201. 

WARREN COUNTY N. J. W2JT/2, October 18-19, 
3555, 7055, 14055, 21055, 28055, 3855, 7255, 
14255, 21355, 28555. QSL to W2 bureau. 

HILLSBOROUGH AMATEUR RADIO SOCIETY, 

INC., (HARS) Annual Tampa, Florida Hamfest, 
Sunday, October 12, 1969, Lowry Park, Sligh Ave. 
& North Blvd. Free Parking—Many Prizes 

SELL: ART-13 Transmitter with maintenance 
manual, connectors, spare 813, 837, and 811's; 
$40. RME 435A Receiver with book and some 
spare tubes; $60. PCA-2 Panadaptor, 455 khz, with 
book, needs work; $5. You pay shipping. K9KRW, 
Box 436, Highland Park, IL 60035. 
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The Cover 


As I believe 1 have mentioned in the past, We 
axe always on the lookout for an interesting cover 
illustration, whether it be a good color photo, a 
drawing, a painting, or whatever. The September 
VHF contest brought the old W1MHL group to the 
top of Pack Monadnock in New Hampshire using 
the call K1DC/1 and Roger Block, our Art Direc¬ 
tor, braved the swinging arrays with his sketchpad 
with the result you see on our cover. 

Activity was down a bit this year, but still they 
did well on all VHF bands, running a small dish on 
1296, 196 elements on 432, 32 elements on 220, 
32 elements on 144, and a six element yagi plus a 
16 element colinear on 6 meters. They all had a lot 
of fun, and that is the important part of it. 

Advanced Class License Exams 

Late in September 1 received a call from a 
distraught amateur who had just finished a com¬ 
mercial study course for the Advanced Class exam. 
He thought he was prepared, then he found that 
the new exams dwell heavily on transistors and 
sideband! He flunked, as did nine of the eleven 
that were there with him. He was bewildered and 
frustrated. His course and the text he used had 
failed him. 

The 73 Advanced Class Study Course book (S3) 
seems to be the only study book on the market 
that covers the questions being used on the present 
day Advanced Class exams. Be prepared not to see 
one single tube on the new exams. Be prepared to 
draw transistor schematics for the Hartley, etc. 


Let me say again that 1 think it is one hell of a 
note when amateurs who have been licensed and 
active for many years must go down to an FCC 
office and take a tough exam like this in order to 
continue to use the frequencies they have been 
using all these years. It is all the worse when the 
exam is so completely different from the older 
tests that it results in a high percentage of failures. 
Don’t forget to let your QST director know what 
you think of this, pro or con. 

November QST Board Meeting 

QST is upset over the reaction to their In¬ 
centive Licensing rules and has called a meeting of 
the Directors for early November to see what can 
be done to keep the situation from deteriorating 
further. The FCC schedule, you remember, calls 
for the second and final re-arrangement of our 
bands to take place on November 22nd. Presum¬ 
ably then, QST expects the FCC to withhold its 
decision until it hears from the QST Board. 

If all goes according to the original FCC 
timetable, we will see the Extra Class Only CW 
bands expand to cover 3500-355-, 7000-7050, 
14000-14050, and 21.000-21.050. These are, need¬ 
less to say, by far the best DX frequencies on these 
bands and their removal from the Advanced and 
General Class licenses will just about eliminate any 
further pursuit of DX as a hobby for all but a very 
small handful of amateurs in the U. S. 

How about the phone bands? According to the 
schedule the Extras will have exclusive use (in¬ 
cluding CW too, apparently) of 3800-3825 and 
21250-21275 khz. The Advanced will be able to 
use 3825-3900, 7200-7250, 14200-14275, and 
21275-21350. Generals and Conditionals will be all 
stuffed into 3900-4000, 7250-7300, 14275-14350, 
and 21350-21450. That will be quite a stuffing job. 
You think you’ve had QRM before? Add to the 
General those Extras and Advanced that are 
obstinate enough to want to talk with their old 
friends and refuse to sit out there all alone in the 
big wide and frequently empty new bands. 

Please pardon me if I don’t even try and discuss 
the ridiculous mess on six meters. This makes little 
sense to anyone and I hate to dignify the alloca¬ 
tions by even mentioning them. 

If anyone is in favor of the second stage band 

continued on page 126 
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NEW! 

FROM MOSLEY 

mm h, 

Single- Band 
Beamswith **< 

The N<7i \ 

Classic 

FEED 

jxfj 

According to forecast, 

1970 should be another great year 
for h. f. propagation conditions. 

Make the most of the DX openings on 
10 or 15 meters with one of Two 
New Single-Band beams from Mosley. 
VALUE - QUALITY - RELIABILITY 
is yours with The Classic 10 
(Model CL-10) or The Classic 15 
(Model CL-15). These beams offer 
optimum spacing, possible only 
on single-band arrays. 

Even more advantageous is their 
famous 
Classic feed 
System 
(Pat. No. 3419872). This 
“Balanced Capacitive Matching” 
provides maximum gain, 
increased bandwidth and more 
efficient performance because of its 
better electrical balance and 
weather proof construction. 

See these DX chasers at your 
nearest Mosley dealer. For complete 
specifications and performance data, 
write factory direct for free brochure, 
Mosley Electronics , In c. - Dept . 7 97 
4610 N . Lindbergh Boulevard, 
Bridgeton, Missouri. 6 3042 



M a =/~ v 


Leaky Lines 

An editorial in a recent issue of QST re¬ 
quests us to express our ideas, pro or con, 
to the Directors, concerning the first year of 
Incentive Licensing. We have been asked to put in 
our two cents worth, at long last. Why? There are 
good reasons for this sudden display of unaccus¬ 
tomed solicitude for our opinions. 

Newington is finally commencing to realize the 
full implications of the coming implementation of 
the second phase of the restructuring program. If this 
goes through this November, as originally pro¬ 
jected, thousands of hams, already disenchanted 
with the League, will surely drop from the rolls 
completely. We have already lost members in 
droves, are still losing them to this day, and will 
probably continue to lose them in the future, so 
long as the League persists in its refusal to admit 
that the original promotion of Incentive Licensing 
was, if not an outright mistake, at least an ill-timed 
miscalculation. 

There can be no doubt that ARRL understood 
that most hams would object to the whole idea. 
That is why there were so many pep talks about 
individual responsibility, our debt to society, pub¬ 
lic service, state of the art, and so forth. Of the 
docket itself, however, we heard precious little, 
until after it had been broached to FCC without 
anything approaching public discussion. Oh, to be 
sure, we were assured that we could express our 
views to the Commission. Just send in 14 (or was it 
114) copies of our comments to FCC, and they 
would take all views into consideration before 
making up their minds. Sounds good, doesn’t it? 

Evidently the Commission received very little in 
the way of cogent or valid objections. Or did they? 
We shall never know, probably. The Commission, 
most probably, believed that ARRL is the spokes¬ 
man for all hams, a fond little palliative, adminis¬ 
tered in periodic doses to all League members, in 
order to dull their wits to the stark reality. . .about 
75% of the ham population are not members! 

The League, smarting a bit from the stream of 
invective that poured in, sought ways by which its 
unilateral action without preliminary discussion 
might be justified. We were bombarded with a 
craftily-tailored rationale. We were reminded that 
our image was badly tarnished . .. needed a 
Simoniz job. We were told that an international 
frequency allocating treaty conference was in the 
offing, and that certain nations were out to get our 
bands away from us, at least in part. We were 
assured that the only way in which this painful 
exigency might be circumvented would be to 
upgrade our skills ... engage in more and more 
public service communications activity .. . dispel 
the commonly held belief amongst non-hams that 
we are merely indulging in a meaningless pastime 

(continued on page 114) 
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CENSUS OF AMATEUR RADIO LICENSES* in the U. S.A. 

by classes, within states and call areas 


Cal 1 



Tech¬ 

Con¬ 


Area 

State 

Novice 

nician 

di t i ona 1 

Genera 1 

#1 

Conn. 

221 

741 

801 

1 ,827 


Ma i ne 

53 

115 

592 

388 


Mass. 

433 

3.086 

626 

4,324 


N.H. 

73 

397 

204 

593 


R. 1 . 

39 

473 

1 14 

601 


Vermont 

38 

74 

236 

189 



MZ 

4.886 

2 .,521. 

2x202 

#2 

N. J. 

645 

3,415 

410 

5,324 


N.Y. 

1 ,325 

6,027 

887 

9.982 



2,0l*0 


l .*97 

iilM 

#3 

Del . 

48 

104 

42 

296 


Md. 

316 

879 

316 

2,271 


Pa. 

934 

3.795 

877 

6.290 


D.C. 


89 

?? 

261 



TJlS 

5~B57 

1 ,264 

97iTff 

#4 

Ala. 

254 

654 

790 

1 ,284 


Fla. 

432 

1 ,684 

1 ,900 

3.803 


Ga. 

202 

565 

869 

1 ,436 


Ky. 

159 

439 

520 

796 


N.C. 

232 

599 

997 

1 ,446 


s.c. 

89 

149 

985 

471 


Tenn. 

288 

1 ,066 

642 

1 ,456 


Va. 

274 

821 

872 

2.225 



E3M 

i£n. 

2M23. 

ui m. 

#5 

Ark. 

166 

272 

416 

523 


La. 

214 

377 

720 

1,134 


Mi SS. 

82 

136 

498 

513 


N.M. 

98 

144 

601 

376 


Okl a. 

218 

652 

519 

1.075 


Texas 

814 

2.478 

3J93 

5, "8 



1 -592 

4 .059 

5.947 

Li!? 

#6 

Calif. 

2.231 

8.212 

3,842 

15.212 

#7 

Ari z. 

258 

631 

606 

1 ,083 


1 daho 

84 

41 

481 

170 


Mont. 

101 

49 

636 

149 


Nev. 

33 

89 

430 

165 


Oreg. 

369 

552 

864 

1 .534 


Utah 

191 

237 

182 

495 


Wash. 

510 

1 ,023 

1 ,316 

2,639 


Wyo. 

54 

33 

238 

101 



1 .600 

zm 

PIT 

Oil 

#8 

Mich. 

812 

2,796 

1 ,066 

4,195 


Ohi o 

1 ,034 

5,321 

669 

5,956 


W. Va. 

158 

390 

1?3 

719 



2.004 

8,307 

1 .928 

10.870 

#9 

111. 

1 ,076 

3.338 

1 ,804 

5,886 


I nd. 

462 

1 ,979 

563 

2,391 


Wise. 

330 

77? 

927 

1 ,635 



1 .868 

6,096 

3,294 

9,912 

#10 

Col o. 

257 

431 

666 

1 ,222 


1 owa 

363 

565 

597 

1 ,672 


Kas. 

303 

360 

972 

1,118 


Minn. 

395 

517 

873 

1 ,774 


Mo. 

422 

1 ,038 

896 

2,060 


Nebr. 

173 

290 

492 

724 


N. D. 

36 

11 

440 

64 


S. D. 

68 

4 ? 

259 

236 



2.0'7 

3,257 

IxLII 

PZQ 

Grand 

total , 





48 states and 





D.C. 

onl y 

1LA6Z 

37,938 

37.668 

105.,,.282 


YL’S 


(IncIuded 






State 

in state 

Advanced 

Extra 

Club 

Mi 1itarv 

totals 

tota1s) 

824 

202 

77 

8 

4,701 

141 

276 

72 

15 

7 

1 ,518 

60 

1 ,832 

420 

1 14 

23 

10,858 

405 

253 

55 

23 

3 

1 ,601 

77 

223 

51 

23 

5 

1 ,529 

57 

102 

18 

10 

3 

650 

36 

3.510 

tnur 

HI 

M 

20.857 

ZzE 

2,356 

538 

156 

15 

12,859 

313 

3.973 

893 

339 

46 

23,542 

660 

O 29 

1 , 4 ?1 

495 

El 

36.401 

HI 

101 

24 

8 

2 

625 

15 

1 ,108 

282 

65 

28 

5,265 

129 

2.321 

526 

208 

32 

14,983 

427 

143 

36 

22 

6 

616 

12 

Oil 

666* 

1°1 

M 

21 .489 

EM 

480 

103 

22 

16 

3,603 

127 

2,173 

397 

100 

25 

10,514 

385 

633 

133 

47 

17 

3,902 

102 

394 

75 

28 

9 

2,420 

69 

662 

120 

45 

17 

4,118 

140 

235 

50 

16 

16 

2,01 1 

53 

690 

137 

41 

5 

4,325 

1 26 

1.101 

276 

57 

40 

5,666 

121 

OM 

hme 

12> 

M 

36.559 

1,123 

294 

54 

25 

9 

1 ,759 

78 

522 

100 

36 

17 

3,120 

79 

242 

36 

7 

4 

1 ,518 

34 

328 

76 

15 

15 

l .653 

72 

622 

103 

35 

40 

3,264 

126 

2.624 

480 

146 

63 

14.916 

634 

4.632 

M 

M 

TS8 

26.230 

1 .023 

8.263 

1 >49 

482 

ili 

39.816 

IxHJ 

633 

1 10 

35 

37 

3,393 

150 

176 

29 

10 

2 

993 

48 

150 

48 

15 

7 

1 ,155 

62 

136 

21 

10 

9 

893 

47 

794 

127 

51 

16 

4,307 

206 

223 

40 

14 

1 1 

1 ,393 

42 

1 ,266 

235 

69 

22 

7,080 

336 

61 

16 

12 

3 

518 

24 

039 


HE 

J0Z. 

IlxZii 

in 

1 ,618 

249 

128 

19 

10,883 

360 

2,341 

361 

203 

20 

15,905 

547 

221 

PM 

J| 

ik 

5| 


44 

Ml 

2,415 

392 

216 

22 

15.149 

485 

939 

166 

1 14 

7 

6,621 

256 

818 

PH 

£ 

58 

g 


1 12 
MI 

642 

124 

43 

15 

3,400 

128 

737 

1 20 

57 

1 0 

4,121 

138 

539 

127 

38 

27 

3,484 

150 

815 

176 

60 

1 1 

4,621 

126 

979 

189 

73 

10 

5,667 

205 

361 

50 

32 

6 

2,128 

86 

96 

21 

8 

7 

683 

28 

O 07 

21 

m 

1 2 
m 

il 

782 

ZITTSB'S 

40 

901 

48,8/3 

9.520 

3.452 

880 

281.000 

3A.19 


•Reprinted with permission of Radio Amateur Callbook Magazine, from the Fall 1969 issue. 


NOVEMBER 1969 



MjMMjNNMNIHjMj^^ 


An Approach to Six-Meter 

Andrew J. Borsa, WA1FRJ 
43 Burtt Street 
Lowell, Massachusetts 01851 



Having spent some time getting my feet 
wet on six meter AM, I developed an urge to 
join the “sidewinders” down on the low end. 
According to my way of thinking, a com¬ 
mercial six meter SSB transceiver was out 
because I did not care to spend so much on 
one band. The transverter approach was also 
discarded since I did not want to disturb my 
low band set-up. By some stroke of luck, I 
was given the opportunity to acquire an 
NCX-3 transceiver at about a third of the 
cost of a well-known commercial six meter 
SSB transceiver. I know, an NCX-3’s output 
is far removed from 50 mhz, but a few 
weeks of spare-time work changed all that. 
The result was a SSB transceiver with the 
conveniences of built-in VOX or PTT, 
S-Meter, AM, CW, or SSB transceive opera¬ 
tion, and all the other goodies which 
characterize low band operation. Power 
input to the final is 200 watts pep SSB, 200 
watts CW, and 100 watts AM. Frequency 
coverage is 49.9 to 50.4 mhz. 

With some effort applied to searching in 
classified ads, a ham should be able to come 
up with one of the older models of single or 
tri-band transceivers for less than $150. It 
doesn’t even have to be in working condi¬ 


tion, which would mean a lower price. The 
desirability depends upon your ability with a 
vtvm, grid-dip meter, and soldering iron. The 
cost of building a unit like this from scratch 
would be about the same with more, much 
more, work involved. If the job is done 
carefully it will have more resale value. Most 
of the added parts should be available in 
many junk boxes since they are all standard. 
As much use as possible was made of the 
original components in the transceiver. 

Looking at the block diagram, Fig. 1, the 
14 mhz output from the original transmit 
mixer is fed to the grid of the 6KE8 
mixer/oscillator where it is combined with 
the 36 mhz signal from the triode section. 
The output of the pentode section is now 50 
mhz SSB which is fed to the grid of the 
6GK6 driver. A broadband tank circuit is 
used to couple from the driver to the grids 
of the parallel 6JB6’s. The output matching 
circuit for the final is a conventional pi-net¬ 
work utilizing the original tuning and 
loading capacitors and ceramic coil form. 
The layout of the NCX-3 final amplifier 
compartment was well-suited to six meter 
operation. Do not attempt to use a mixer/ 
oscillator combination other than the 6KE8, 



Fig. 1. Block diagram. 
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since this is the only tube I have found to 
possess enough transconductance to develop 
the required voltage at the grid of the driver. 
The mixer and driver plate coils are tapped 
to arrive at a better L/C ratio and improve 
efficiency. Tube input capacities are too 
large at these frequencies to permit coupling 
directly across a tank circuit and still main¬ 
tain good voltage gain. For example, the 
total input capacity to the final amplifier is 
60 pf. Figure the size of the tank coil to 
resonate with that, and you will see why an 
effective increase in voltage gain of about 
two can be realized by increasing the induct¬ 
ance by a factor of four and tapping 
half-way down. 

The receiving section uses a 6BZ6 
pentode in the rf amplifier which feeds a 
bandpass circuit coupled to one grid of the 
6J6A mixer. The mixer output is fed 
through a 14 mhz bandpass filter into the 
grid of the original 12BE6 mixer. Someone 
will invariably ask why I didn’t use a 
nuvistor front-end. There are a number of 
reasons why certain pentodes make better rf 
stages for six meters than nuvistors. Number 
one is that a pentode has an inherently 
higher signal-handling capability than a 
triode. With the amount of activity in this 
area, including a number of kilowatt side¬ 
band stations, the worth of a large dynamic 
range becomes immediately apparent, espe¬ 
cially during band openings. I picked the 
6BZ6 because it was especially designed to 
have low distortion characteristics. A 6EH7 
frame-grid pentode would have been even 
better. Another reason is that age control of 
a pentode is much easier than in a triode. 
The 6BZ6 is a semi-remote cutoff type, well 
suited to age control. 

The last argument for the nuvistor would 
be its lower noise figure. Here I contend that 
the noise figure of the pentode is higher; 
however, just how good a noise figure is 
needed at 50 mhz? Most authoritative 
sources will agree that noise figure is not of 
utmost importance below about 100 mhz. A 
good discussion of this subject is presented 
in Rheinfelder’s book, Design of Low-Noise 
Transistor Input Circuits. If you can hear the 
noise coming from your antenna, a reduc¬ 
tion in receiver noise will be of no benefit 



Bottom view of the chassis. The driver 
and its plate coil are in the upper right cor¬ 
ner to the left of the exciter-type capacitor. 

The 6KE8 mixer is just to the left of the 
loading capacitor shaft (note the crystal 
can). The 6J6A mixer is to the left of the 
6KE8. Below it are L.6 , L7 and the rf stage. 

L5 can be seen to the left of the power plug. 

The performance of this front-end indicates 
that atmospheric noise is a good deal larger 
than the rf stage noise (even at 3:00 in the 
morning). The above considerations indicate, 
at least to me, that at 50 mhz a pentode is 
still a better performer than a triode. 

The modification details will vary de¬ 
pending on the particular unit involved but 
the added circuitry should remain about the 
same. The layout I finally decided on 
seemed about optimum for the NCX-3. The 
added tube and coil locations are shown in 
Fig. 3. The original 12BA6 rf stage and its 
associated circuitry was removed and in its 
place went the 6J6A mixer. An OA2 voltage 
regulator occupied a socket a couple of 
inches from the 12BA6 at the rear of the 
chassis. This was moved to a cranny next to 
the audio output tube and in its place went 
the 6BZ6. The bandpass circuits are 
mounted just about in between the stages. 
The rf input coil is mounted on a plate 
covering the hole from the accessory socket 
which was removed. A BNC receiver rf input 
connector is mounted next to the original 
uhf connector for the transmitter. I use an 
external antenna relay for switching between 
the two lines. An internal relay can be 
mounted under the final tune capacitor if 
desired. The original NCX-3 used a method 
similar to that found in electronic tr 
switches, but I found this added too much 
shunt capacity to the final tank coil and 
reduced efficiency. 
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All the original 80, 40, and 20 meter 
tuned circuits were removed with the excep¬ 
tion of the 20 meter mixer plate coil and 
oscillator coil. The bandswitch is likewise 
removed. This leaves room to put the new 
6GK6 driver closer to the final, and allows 
the 6KE8 to be put in the original driver 
socket. This also puts the 36 mhz crystal 
oscillator section of the 6KE8 in close 
proximity to the 6J6A. The original exciter 
tune capacitor is still used to tune the plate 
tank of the 12BE6 mixer. The final tank coil 
is wound on the original ceramic form and is 
conventional. The original final amplifier 
layout is quite satisfactory for six meter 
operation and no drastic changes were made 
here, other than parts values. The plate 
tuning and loading capacitors have their 
ranges decreased by the addition of series 
capacitors. The original .01 uf bypass capaci¬ 
tors were changed to .001 uf and the rf 
chokes were changed to ones more com¬ 
patible with the frequency involved, an 
important point for anybody contemplating 
this type of conversion. Little things like this 
have a way of showing up as insufficient 


drive and instability if not considered in the 
beginning. 

Upon completion of the rebuilding phase, 
the next step was to debug the circuits. The 
only problems encountered were some in¬ 
stability in the rf stage and a lack of drive 
for the final. The rf stage was stabilized by a 
little more isolation between- plate and grid 
circuits, which is why the input coil is 
mounted on the rear wall of the chassis. 
This places the coil at right angles to the 
output coils and aids decoupling. A worth¬ 
while idea might be the inclusion of a shield 
across the socket, but I did not find this 
necessary. A combination of the right tubes 
and experimentally determined bias condi¬ 
tions led to the correction of the drive 
problem. There is sufficient drive available 
to load the finals to about 300 mils of plate 
current. This gives about 200 watts input 
and 120 watts output into a 50 ohm load as 
measured on a Bird Termaline Wattmeter. 
The finals run class AB1 on SSB, AM, or 
CW. AM input is 100 watts with about 30 
watts of carrier output. The tubes are 
overloaded under this condition, but the 



Fig. 3. Simplified drawing of the chassis top, showing the locations of the major added parts. 
L2, L4, L5, L6, and L7 are mounted under the chassis. L3, L8 and L9 are mounted on top. 
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Top view of the chassis. This photo 
should be compared with Fig.3 to get an 
idea of the layout. 


assumption involved here is that since PTT 
or VOX operation is involved, the carrier 
will be applied with modulation in which 
case (100% modulation) the efficiency will 
be about the same as with SSB. There is 
something to be said for these low cost TV 
sweep tubes in AB1 linear operation. 
6146B’s could have been used, but this 
would have required a socket change. 

A word is in order about the efficiency of 
an AB1 linear. I have found that efficient 
operation requires enough driving voltage to 
swing the grid up to zero volts with the load 
resistance adjusted for maximum plate 
voltage swing. Under these conditions, an 
efficiency of 60 to 65% should be readily 
attainable. For the 6JB6 this means at least 
70 or 80 volts peak-to-peak should be 
available at the grids. I would not recom¬ 
mend the use of speech compression with 
these finals since this would raise the average 
plate dissipation and the tubes are already 
running near the hairy edge. This would be 
allowable with 6146B’s running at the same 
input. 

The receiver alignment consists of 
peaking all the tuned circuits at 50.2 mhz 
which gives a uniform response from 50.0 to 
50.4 mhz. Likewise, the 14 mhz bandpass 
filter between the 6J6A and the 12BE6 
should be peaked at 14.2 mhz. The easiest 
way to peak the bandpass circuits is to first 
short one coil and grid-dip the other to the 
proper frequency. Next short the one you 
have just dipped, and dip the one which was 
previously shorted. The short should then be 
removed and the coils peaked up on an 
incoming signal in the middle of the tuning 


range. The short can be a piece of heavy bus 
wire tack-soldered onto the coil terminals. It 
is not necessary to use a signal for peaking. 
This can be done with atmospheric noise and 
the performance will be just as good. This is 
about all there is to the receiver section 
alignment. 

For the initial transmitter alignment the 
final tubes should not be in their sockets. In 
all the following procedures the tuning 
indicator used is an rf probe coupled to the 
tank circuit through a small capacitor of .5 
to 1 pf. A grid-dip meter operating as a 
wavemeter can also be used, but it is more 
cumbersome. The 20 meter 12BE6 mixer 
plate coil slug should be peaked with the 
tuning dial at 14.4 mhz and the exciter tune 
capacitor almost at minimum capacity. The 
crystal oscillator tank coil and the mixer and 
driver plate coils should be grid-dipped to 50 
mhz to bring them into the right ballpark. 
The crystal oscillator tank circuit is peaked 
for maximum transmit mixer output which 
should be measured by the above method. 

The driver plate tank should be dipped 
with a capacitor of about 60 pf temporarily 
connected from the tap to ground to simu¬ 
late the final’s input capacity. This will be 
removed when the finals are installed. The 
tuning dial should now be set at 14.2 mhz. 
The 6KE8 mixer and driver plate coils 
should now be peaked for maximum output. 
The 60 pf capacitor should now be removed 
and the final tubes placed in their sockets. 

Some sort of dummy load at about 50 
ohms is required for the final touch-up of 
the transmitter circuits. The final should be 
neutralized by any of the standard methods 
found in the handbooks. The final touching 
up is accomplished by turning on the trans¬ 
mitter for short periods of 'time (not more 
than 30 seconds at a time) and peaking the 
tuned circuits for maximum power out. 
Keep the pi-network tuned for maximum 
power output but don’t exceed 300 mils of 
plate current. The 36 mhz oscillator plate 
tank should also be peaked again. If you 
have a wattmeter for this frequency it 
should indicate at least 100 watts output. It 
should also be noted that when the final is 
properly neutralized, maximum power will 
occur at the plate current dip. Adjust the 
neutralizing capacitor until this condition is 
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Overall angle view of the chassis. The dri¬ 
ver, 6KE8 mixer and final amplifier com¬ 
partment are more clearly identifiable. 

attained. Resting current for the 6JB6’s is 
about 50 mils. Once the unit has been 
adjusted, the tune-up procedure for normal 
operating is exactly the same as given in the 
manual for the low bands. 

One question remains: What to do about 
the hole in the front panel where the 
bandswitch used to be? 1 solved the problem 
by mounting a BNC jack in the hole and 
running the 14 mhz if out to my 80 thru 10 
meter receiver. This gives independent trans- 
mit-receive capability which is a great aid 
when working AM stations. The 14 mhz 
pickup is two turns of wire wound around 
the ground end of L9 and brought to the 
front panel by means of a length of minia¬ 
ture 50 ohm coax. This gives quite adequate 
injection for the external receiver. I suggest 
an external if receiver if much work is to be 
done on AM since the SSB selectivity of the 
crystal filter is a little too sharp for good AM 
reception. 

On the air reports have been gratifying. 
The single sideband emission is clean, and 
the audio is crisp and clear. The AM mode 
also has produced good reports. 30 watts of 
carrier output is a good competitive signal 
on six meters. With this unit I am not afraid 
to try other circuits and improvements in it, 
since the purchase price was far below any 
similar commercial unit. In my estimation it 
performs as well as, if not better than, the 
comparable commercial unit. 

...WA1FRJ 


500-Watt 

5-Bander 



You can’t buy a more potent package than the 
new NRCI NCX-500 transceiver. This versatile 
5-bander is packed with the performance extras 
that give you the sharpest signal on the band, 
plus an enviable collection of QSL's. Check it out! 


• 500-Watt PEP input on SSB, grid-block keying 
on CW and compatible AM operation. 

• Receive vernier, with tuning range greater 
than ± 3kHz. 

• Rugged heavy-duty 6LQ6’s. 

• Crystal-controlled pre-mixing with single VFO 
for effective frequency stability, plus identical 
calibration rate on all bands. 

• Crystal lattice filter for high sideband suppres¬ 
sion on transmit, and rejection of adjacent- 
channel QRM on receive . . . plus solid-state 
balanced modulator for "set-and-forget” carrier 
suppression. 

• Universal mobile mount included. 


AC-500 power supply available. Great things are 
happening at NRCI. 

AMATEUR NET PRICE: $425.00 


For complete details and specifications, write; 


NATION AL RADIO COMPANY, INC. 

'/NBCI Washington St,, Melrose, Mass. 02176 

/*»n V*f Telephone: (617) 662-7700 TWX: 617-665-5032 


International Marketing through: 

Ad. Auriema, Inc. 85 Broad Street, New York, New York 


© 1969, National Radio Company, Inc. 


NOVEMBER 1969 


13 




John J. Schultz W2EEY/1 
40 Rossie St. 

Mystic, CT 06355 


IF Notch Filter 


IF notch filters represent one of the last selectivity 
refinements possible in many SSB receivers. Found in many 
expensive receivers, they can be incorporated into most 
receivers or transceivers as an accessory. 


Notch filters in the if amplifier chain of a 
receiver are not a new idea. The popular Q 
Multiplier could be made to function as 
either a peaking or notching filter simply by 
altering its feedback arrangement. However, 
in the days when the Q multiplier first 
became popular, the notch function was 
generally overshadowed by the peaking func¬ 
tion since it was desired to mainly improve 
the selectivity of a receiver. As even less 
expensive receivers tended to use better 
selectivity devices, particularly crystal filters 
which provided good shape factors, the Q 



TO IF PLATE 



multiplier decreased in popularity. The 
bandwidth and steep skirts of the filters 
reached an optimum point for SSB reception 
and use of a peaking Q multiplier simply 
introduced distortion in selectivity. It was at 
this point that at least some operators 
discovered the very useful and somewhat 
forgotten notch function of a Q multiplier. 
Although it was no longer possible to elim¬ 
inate QRM on SSB by reducing the if 
bandwidth in a receiver without severely 
losing voice identity and intelligibility, it was 
possible to eliminate narrow frequency 
bands where QRM was present without 
affecting voice intelligibility to any great 
degree. The situation is very similar to 
various combined voice/teletype transmis¬ 
sion systems where a 80 to 150 cycle slot is 
placed in the 300 to 3000 cycle total 
bandwidth for teletype transmission. 

The usefulness of a notching device across 


♦ 9V 



Fig. 1. Bridged-T network (A) is basis of most notch filters. Q multiplier in notch function 
uses network in feedback circuit. (C) varies notch frequency approximately ±6 khz from 455 
khz center frequency. 
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the //bandwidth is indicated by the fact that 
many of the better and more costly receivers 
which already incorporate optimized if SSB 
filters also incorporate notch filters, since it 
is the only means left to eliminate QRM 
without causing distortion. Notch filters 
have been improved and simplified consider¬ 
ably in recent years. They can be a very 
useful accessory to add to a receiver or 
transceiver which already has a good if filter. 
They are a particularly appealing accessory 
to add to a transceiver which is used on both 
SSB and CW but which has only a SSB filter 
since they provide that extra bit of QRM 
rejection so necessary when a SSB trans¬ 
ceiver is used on a crowded CW band. 

This article surveys various notch filter 
configurations used in amateur receivers. 
The reader who wishes to should be able to 
adopt the various circuits to his own needs. 
The parts needed can all be purchased or 
fabricated. In place of thelatter, some of the 
more critical components might be available 
direct from receiver manufacturers. 

Basic Notch Circuits 

Most notch filters are based upon the 
Bridged-T network shown in Fig. 1(A). The 
network is balanced at the frequency at 
which it resonates and theoretically offers 
infinite attenuation between input and out¬ 
put terminals. At other frequencies, it is 
unbalanced and these frequencies pass 
through. The degree of attenuation at the 
notch frequency depends, in practice, upon 
the Q of the components used but can 
approach as high as 60 db. 

The old Q multiplier notching amplifier 
(Fig. IB) made use of a network in a 
feedback arrangement in order to enhance 


the Q of relatively simple components. At 
the resonant frequency of the network a 
high negative feedback occurs to the first 
section of the 12Ax7. The feedback drops 
its plate resistance to a very low value and, 
in effect, at the one frequency it shunts the 
if line to ground. It acts similarly to a 
frequency selective switch. Although the 
general tendency in notch filters has been to 
eliminate the need for active networks by 
using passive components of sufficiently 
high Q, the single point connection of the 
old Q multiplier circuit to the if circuit still 
gives it an unique advantage. 

Notch filters can be built for any if 
frequency within the limits of achieving 
frequency stable circuits. With care they can 
probably be used up to frequencies of a few 
megacycles, although most designs have been 
made for frequencies below 1 megacycle. 
Fig. 1(C) is a good example of a transistor¬ 
ized notch filter design in a recent receiver 
design. 

Typical Circuits 

Fig. 2 shows three notch filter circuits 
which utilize only passive components. The 
filters may be placed at almost anyplace in 
the if chain but after the main selectivity 
(crystal or mechanical filter). The loss they 
introduce (at other than the selected notch 
frequency) is usually low enough so that no 
additional amplification need be provided as 
compensation. 

Fig. 2(A) shows a tightly coupled if 
transformer used between the filter terminal. 
Instead of the common point of the trans¬ 
former going to ground, however, it is 
coupled to the bridged-T network in slightly 
modified form. The impedance transfer is 


01 .01 



(A) 


BIFILAR COIL 


330 K42032-I 330 




(C) 


Fig. 2. Most receivers now use notch filters having only passive components. Basic circuits 
shown are from Davco DR-30 (A), Hammarlund HQ180 (B), and national HRO-500 (C). 
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Fig. 3. Notch filter using a feedback amplifier to increase Q of series bridged-T network. Instead 
of air variable capacitor, varactor diode can be used (B) controlled by potentiometer. 


low except at the frequency to which the 
filter is resonant. The sharpness of the notch 
depends a great deal on the Q of the coil 
used, which is wound on a ferrite core. 
Figs. 2(B) and 2(C) are similar circuits ex¬ 
cept that they utilize bifilar wound coils to 
achieve close coupling. The tuning capacitors 
are chosen such that the notch frequency 
can be varied several kilocycles either side of 
the if center frequency. The resonant circuit 
presents an impedance to the center of the 
bifilar coil so that zero coupling occurs at 
the notch frequency. The resistors provide a 
resistive balance to the bridge network and 
can be varied for notch depth (usually set at 
maximum depth and left as a chassis adjust¬ 
ment). The value of the bypass and coupling 
capacitors at the input and output of each 
network provide a proper impedance termin¬ 
ation. 

Fig. 3 shows two notch circuits which 
have been used in Collins equipment. Only 
the basic circuit features are shown. The 
circuit of Fig. 3(A) is basically a simple Q 
multiplier feedback arrangement as ex¬ 
plained previously. The feedback circuit 
from the output side of the bridged-T 
network (which is in series with the if signal 
flow) going to the grid of the second half of 
the 12A x 7 enhances the circuit Q by a 
factor of 2500. A mechanical arrangement 
on the filter tuning capacitor shorts out the 
380 nh coil when the capacitor is fully 
rotated in one direction (for filter “out” 
control). 

Fig. 3(B) shows a very nice use of a 
varactor diode in a notch filter which can be 
applied to other circuits as well. When the 
100 K potentiometer is turned such that the 


switch is in its “off” position, the IN950 is 
forward-biased by the plus 150 volt supply. 
Effectively, its low forward resistance shorts 
out the notch filter. When the potentiometer 
is turned “on” reverse bias is applied to the 
IN950 and it functions as a capacity diode 
to tune the notch filter frequency. 

Summary 

A notch filter can be one of the most 
useful selectivity devices which can be added 
and still improve the receiving ability of even 
a good piece of equipment, especially a SSB 
transceiver with no CW filter option. By 
combining some of the ideas presented, it 
should be possible to come up with a 

solution for almost any situation. The use of 
a varactor diode to remotely tune (by means 

of a panel-mounted potentiometer) a filter 
should alleviate any component location 
problems. 

A great deal of the effectiveness of the 
filter depends upon the Q of the resonant 
circuit used. The use of inexpensive tran¬ 
sistor radio ferrite antennas (Miller 2000 
series, for instance) solves many needs for 
low-frequency ifs. Those having Q’s of 250 
or less are suitable for use in circuits having a 
feedback arrangement to enhance the Q. 
Those having Q’s of 400 or more can be used 
similarly or even alone in passive circuits 
with moderate success. However, for com¬ 
pletely passive circuits, it would be better to 
use higher Q inductors. Such inductors can 
be built using litz wire on such forms as 
Indiana General Corp. ferramic cup-core 
assemblies which can provide Q’s of 850 up 
to 500 kc. For higher frequencies, ferramic 
toroids can be used. 

. . . W2EEY/1 
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Calibrate 


That 

Homebrew Dial 


Glen Zook K9STH/5 
818 Brentwood Lane 
Richardson TX 75080 

Whenever a new piece of homebrew gear is 
finished, it is often necessary to give a degree 
of reliability and resettability. However, the 
necessary laboratory equipment is not avail¬ 
able to the majority of amateurs. Thus, 
makeshift methods are often attempted with 
a makeshift result. Although a simple 
method of achieving reliable calibration is 
available, many amateurs are not aware of it, 
or have forgotten how to use the method. 

Older amateurs who are familiar with the 
old HRO series of receivers and various older 
pieces of test equipment will recognize the 
technique that I am going to outline. What is 
it? The use of a frequency versus logscale 
graph. The older HRO receivers had such a 
graph on each of the plug-in coil units. 
Reading of frequency consisted of reading 
the log scale on the receiver and referencing 
this to the graph. Such techniques may be 
used to create a graph for a piece of gear 
that has been recently constructed. This 
graph then can be used to accurately cali¬ 
brate the final dial or retained for use with 
the log scale per the old HRO’s. By the way, 
this technique does not apply just to recei¬ 
vers. It applies to any tuneable oscillator 
using any combination of L-C arrangements 
including permability tuned coils as well as 
the conventional fixed inductance variable 
capacitance oscillator tuned circuit. 

The technique consists of using a series of 
known points such as crystal frequency, 
broadcast stations, etc. plotted on graph 
paper. The plot then can be used to create a 
dial with direct calibration points marked on 



Fig. 1. Dial with 0-100 log scale. 


it. Of course the more known points, the 
more accurate the final graph, but a small 
number is better than none. 

How to do it? First of all construct a dial 
with some type of linear log scale on it. Such 
things as protractors may be used. A pro¬ 
tractor will give 360 equally spaced log 
points on a circular dial. Or a 0-100 log scale 
similar to Fig. 1 may be used. These types of 
log scales apply to both circular or semi¬ 
circular dials. A slide-rule dial is much easier 
to achieve a log scale on. This is accomp¬ 
lished by use of the simple ruler. Each 
division on the ruler may be used as a log 
point on the dial. 

The next step consists of locating the 
position of known frequency points on the 
log scale. In the case of a receiver various 
crystals, stations, etc. may be recorded. In 
the case of a VFO, GDO, Signal Generator, 
etc., it is necessary to use some type of 
receiver which will receive the known fre¬ 
quency and the output of the unit being 
calibrated. All that must be done is to beat 
the known frequency and the output of the 
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unit until zero-beat. The log position on the 
dial is recorded and the next frequency 
checked. Don’t forget that harmonics can be 
used. Their accuracy is usually quite suffi¬ 
cient. 

The third step consists of laying out the 
frequency versus log-scale graph. Any form 
of quadrilled paper may be used. The graph 
paper appearing in the back of the log book 
is fine (now you know what this is for!!!). I 
prefer the K & E 358-12 8 V 2 inch x 11 inch 
paper, but any type of paper should be 
sufficient. First label the bottom of the 
sheet in equal divisions with the log-scale in 
use. Next label the vertical axis with the 
frequency range. Make sure that the fre¬ 
quency divisions are equal, e.g., 100 khz per 
division, 1 mhz per division, etc. 

The fourth step consists of plotting the 
known points on this set of axis. For 
example, if 7035 khz were at 79 on the 
log-scale, it should be placed at the intersec¬ 
tion of the lines from 7035 khz and 79 on 
the respective chart axis. The remaining 
points should also be plotted. 

The fifth step is to connect these points 
with a smooth curve that fits the points 
plotted. A draftsman’s French Curve is best 
for this. This instrument is available for less 
than $ 1 from many sources. The sixth step is 
the actual calibration of the final dial. The 
usual points, e.g., every 10 khz, 100 khz, 
etc., may be found by following the line 
from that point of the vertical axis until it 
crosses the curve. At the point where it 
crosses the curve, the line coming from the 
horizontal log-scale axis will give the correct 
position of this frequency on the log scale of 
the final dial. This can then be marked and 
successive points laid out. 

In the case of seldom used pieces of gear, 
especially those using the inexpensive vernier 
dials, the graph can be retained and the dial 
not directly calibrated. In fact, this is about 
the only way with the dials which have the 
metal circular dial calibrated in a 0-100 log 
scale. When a certain frequency is desired, it 
is checked on the graph and set on the log 
scale on the unit. In fact, this is the way that 
the good old BC-221, LM, and other surplus 
units work. 

As an example of calibration, the actual 
points used in the calibration of a home- 
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Fig. 2. Graph showing plotted calibration 
curve. 

brew, all-band communications receiver used 
at K9STH will be listed. For simplicity only 
one band, the standard broadcast band, will 
be listed. 

First the following stations were logged at 
the respective log positions on the dial: 


Station 

Frequency 

Log Scale 

WIND 

560 khz 

11.0 

WMAQ 

670 khz 

30.0 

WBBM 

780 khz 

42.0 

WLS 

890 khz 

50.0 

WSBT 

960 khz 

55.0 

WHFB 

1060 khz 

61.0 

WJJD 

1160 khz 

67.0 

WOWO 

1190 khz 

69.0 

WNIL 

1290 khz 

75.0 

WIMS 

1420 khz 

82.0 

WLOI 

1540 khz 

86.5 


Next these positions were plotted on the 
graph paper per Fig. 2. The points were then 
connected with a smooth curve. 

It will be noticed that a portion of the 
graph appears to be a straight line. This is 
what is referred to as the linear portion of 
the graph. By using only this portion of the 
tuning range, it is possible to achieve even 
marks on a dial such as in the Collins 
equipment, the new Heathkit equipment, 
and other pieces of amateur radio gear. 

The only thing remaining is the final 
preparation and lettering of the dial. Some 
homebrewers type the figures in, others use 
decals or dry transfers; still others hand- 
letter. This I leave to the discretion of the 
individual amateur, for everyone has his own 
pet method which is just as good as the next. 
Good luck! 

. . . K9STH/5 
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A Procedure for the Reception 

of Slow Scan Color Pictures 
Using Additive Synthesis 


Ralph E. Taggart, WA2EMC 
1109K University Village 
East Lansing, Michigan 48823 

The subtractive synthesis approach out¬ 
lined by Cohen and Tarr (to be published) 
provides one method for producing slow- 
scan color pictures. At the same time 
these authors were experimenting with their 
process, I was investigating the use of addi¬ 
tive synthesis and was fortunate enough to 
achieve results within a few days of their 
pioneering effort. Since Cohen and Tarr 
present an excellent analysis of both sub¬ 
tractive and additive color theory, 1 am 
confining this article to a simple description 
of the methods employed in my own exper¬ 
iments. 

The camera used to produce the original 
color recording is similar to the one des¬ 
cribed by MacDonald (1965) except that it 
employs a conventional vidicon instead of 
the special slow scan type originally speci¬ 
fied (Taggart 1968, Hutton 1969). Despite 
the fact that the 6326 vidicon used has a 
better spectral response than many other 
types, it was still found to be rather difficult 

A BCDEF 6 H 


3 

Fig. 1. Apparatus used at WA2EMC for final 
color picture synthesis. A—Polaroid camera 
with Polarcolor film. B—close-up lens. 
C—support frame for positive transparency. 
D—straight pin. E—positive transparency. 
F— ground glass screen to diffuse light. 
G — lucite cell for appropriate filter solution. 
H—tensor lamp. A and C should be mounted 
rigidly in relationship to one another so 
they do not shift between or during the 
multiple exposures. The distance between 
them will depend on the focal length of lens 
B. 


to get good color separation when direct 
analysis was used. To bypass this problem, a 
conventional 35mm camera with Plus-X film 
was used in conjunction with the red, green 
and blue primary color filters to produce 
three color separation prints. One print 
represented the color pattern as seen 
through the red filter, another as seen 
through the green filter, and the last as seen 
through the blue filter. These black and 
white photos were then used with the slow 
scan camera to produce the analysis tape. 
Approximately ten frames of each print 
were recorded. The resulting tape now con¬ 
tains all of the information required to 
synthesize the picture and may be mailed, 
sent via landline, or transmitted over the air. 
The actual synthesis of the picture involves 
several discrete steps: 

(1) The tape is played back through the 
monitor and a photograph is made of a red, 
a green, and a blue frame. A 35mm camera 
with Plus-X film is most convenient. 

(2) The three negatives of the red, green, 
and blue frames are then used to make 
4” x 5” positive transparencies. If Polaroid 
positive transparency film is available, these 
positives may be made directly from the 
monitor display. 

(3) The positive transparencies are care¬ 
fully superimposed and two pins thrust 
through the negative stack at points along 
the upper margin. These are the “key” 
points which will be used to assure exact 
registration of the finished image. 

(4) The Polaroid camera is loaded with 
Polacolor film and securely mounted in 
relation to the negative frame (see Fig. 1). 
The “red” transparancy is then hung in place 
on the frame using straight pins in the key 
holes. The red filter is put in place and a 
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VHF m MONITOR RECEIVER 




Only 
$69.95 
Postpaid 
in the U.S.A. 


100% MADE 
IN U.S.A. 

The new VANGUARD FMR-150 is not just another frequency converter but a complete FM re¬ 
ceiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating those closely 
spaced stations you hear together on other sets* Double conversion to eliminate interference from 
image frequencies* Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity, and minimum 
cross modulation* Automatic squelch for eliminating noise* Self-contained speaker* Operates on 
12v. D.C. negative ground* Heavy gauge anodized aluminum case 6" x 7" x 1-3/8"* Provision for 
4 crystal controlled channels at the push of a button* One channel of your choice supplied with 
receiver. Additional channels available just by plugging in another crystal at $4.95 ea. No need to 
buy another RF unit as in some other sets* Factory tuned to cover any 6MHz segment from 135 
to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our factory. Include 
remittance in full plus sales tax if you reside in N. Y. Be sure to state the 6MHz segment you will 
want to cover and the exact push button frequencies to be included. 

_VANGUARD LABS Dept. H, 196-23 Jamaica Ave., 


Hollis, N.Y. 11423 


single exposure is made on the film. Moving 
neither camera nor film, the red trans¬ 
parency and filter are removed and the green 
substituted. If the same pinholes on the 
frame are used to hang the green trans¬ 
parency, exact superposition is assured. The 
green exposure is then made and the entire 
process repeated for the blue transparency 
and filter. 

(5) The Polacolor frame, now containing 
a three color triple exposure is then pro¬ 
cessed as directed. Small shifts in color 
balance may be achieved by varying develop¬ 
ment time — slightly short development 
emphasizes reds, while developing slightly 
longer then directed brings out the blues and 
greens. 

Using the above procedure, no effort 
need be made to control the exposure time 
for each of the color exposures since this is 
done automatically by the camera electric 
eye. Large shifts in color intensity may be 
made by changing the density of the appro¬ 
priate filter. I used the same filters for both 
analysis and synthesis. The filters consisted 
of lucite cells containing solutions of 
ordinary household food colors. The use of 
dye solutions allows ready manipulation of 
filter density. 


All in all, the additive procedure provides 
a flexible method of picture synthesis with a 
minimum of darkroom equipment. The use 
of Polacolor film in the final stage allows the 
results to be seen immediately and an 
acceptable print is usually possible after only 
a few test exposures. If Polaroid film is used 
throughout, the total time from picture 
readout to a finished color print can be as 
little as a few minutes. This additive pro¬ 
cedure and the subtractive synthesis of 
Cohen and Tarr provide a relatively broad 
base for further experimentation with this 
interesting mode. 

. . . WA2EMC 
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A Remote VFO 


Mohammed Rafiq Khan AP2MR 
Village Pandik 

Haripur Hazara, West Pakistan 


for the HW32A 


If you have an HW32A transceiver and wish to make a 
versatile remote vfo for it with minimum expense, read on! 


Some time ago 1 was fortunate enough 
to acquire an HW32A transceiver. This was 
my first introduction to SSB. The fre¬ 
quency range of the transceiver was 
changed so that the transceiver covered 
14.10 to 14.25 mhz. After spending a 
number of enjoyable months on SSB, it 
was felt that a remote vfo for the 
transceiver would be very desireable spec¬ 
ially for working split-frequency into the 
American phone band. 

My friend, HB9TL, had already made 
some changes in the HW32A for me, for 
crystal-control of transmit frequency. But 



this mode of operation was not very 
flexible and the receive and transmit 
frequencies had to be close together. 
Nevertheless the changes done by HB9TL 
provided the ground-work. 

After some experimentation the trans¬ 
ceiver circuit was changed as shown and an 
external vfo was constructed as shown in 
Fig. 2. The circuit of the external vfo is 
straight-forward and as a matter of fact, 
any stable (tube) vfo giving enough output 
and being tuneable over 1.62 to 1.92 mhz 
may be used. 

A 9-pin socket should be installed on 
the back apron of the transceiver and wired 
up as shown in Fig. 1. Modifications are 
shown in bold line. The changes in the 
transceiver circuit board involve: 

1 . Interchanging the physical position of 
R142 with C134. 

2. Cutting of the printed circuit at a point 
between Cl 34 and R142. This can be 
done with a sharp knife and care must 
be taken not to damage the circuit 
board. 




NEW 9 PIN SOCKET 
ON BACK APRON 


Fig. 1. Modifications to the circuit of the HW32A (shown in bold lines). 
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TO EXT. 
VFO OUTPUT 



Fig. 2. External vfo and,interconnecting cable. 

3. Bridging the gap in the circuit board 
between Cl 34 and R142 with a 100 pf 
mica condenser. 

These changes are shown in Fig.3. 

The 4 position switch in the remote vfo 
provides the following modes of operation: 

1. Receive on HW32A vfo and transmit on 
remote vfo. 

2. Transceive on remote vfo. 

3. Transceive on HW32A vfo. 

4. Receive on remote vfo and transmit on 
HW32A vfo. 

The remote vfo has been tried out with 
the HW32A with a frequency differential 


Incentive Licensing 
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AND FOR THOSE OF YOU 
WHO ARE A BIT RUSTY 

#103-33 Contains material for 8 to 18 wpm ....3.95 
# 105-33 supplement to above.3.95 
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BEFORE MODIFICATIONS 



AFTER MODIFICATIONS 


Fig. 3. Circuit board modifications. 

of 150 khz without any noticeabje degrad¬ 
ation in the signal strength. Apart from the 
flexibility of being able to work split 
frequency or transceive, the remote vfo 
makes it possible to use the whole band 
from 14.00 to 14.35 mhz as against the 
150 khz allowed by the HW32A. 

It might be necessary to re-calibrate the 
HW32A vfo by decreasing the vfo trimmer 
(Cl318) capacitance a little. Even if it is 
not done, the capacitance introduced by 
the remote vfo does not change the 
calibration appreciably. 

Unfortunately no photos of the inside 
of the remote vfo can be given as it has 
already been dismantled and is being 
converted into a companion remote vfo for 
the HW100, the new station rig. A photo 
of the outside is given showing the 
home-brew dial and the position of the 
mode switch. 

Operation of the remote vfo is as 
follows: 

1) Mode switch in position 1. 

a) While receiving approx. -50v, cut off 
bias is applied through relay C and S1A 
to the grid of the external vfo tube, 
6 AH6, and at the same time the cut 
off bias on the HW32A vfo tube, 
6 AU6, is removed through relay C and 
SIB. 

b) While transmitting cut-off bias is 



applied to 6AU6 and the cut-off bias is 
removed from 6AH6. 

Consequently the HW32A vfo deter¬ 
mines the receiving frequency while the 
external vfo determines the transmitting 
frequency. 

2) Mode switch in position 2. 

Cut off bias is applied through the 50K 
resistor and SIB directly from the -125v 
line to the grid of 6AU6, while the 
bottom end of the 6AH6 grid leak is 
grounded through SI A, and so the 
remote vfo determines both receive and 
transmit frequencies (remote transceive 
operation). 

3) Mode switch in position 3. 

Cut off bias is now applied through the 
50K resistor and SI A directly from the 
-125v line to the grid of 6AH6 while 
6 AU6 oscillates for HW32A transceive 
operation. 

4) Mode switch in position 4. 

a) While receiving cut-off bias is applied 
through relay C and SIB to 6AU6 
grid and the external vfo (6AH6) is 
operating. 

b) While transmitting the cut-off bias is 
applied to 6AH6 through relay C and 
SI A and the HW32A vfo (6AU6) is 
operating. That way HW32A vfo 
takes over while transmitting and 
external vfo while receiving. 

From the above description it can be 
seen that all switching is done by the 
already existing vox relay of the HW32A. 
No switching of the circuits carrying rf is 
involved. The four position switch in the 
remote vfo merely selects the mode of 
operation. 

. . . AP2MR 
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Clifford Klinert WB6BIH 
520 Division Street 
National City, CA 92050 


Cheap and Simple 



Here is a six-meter converter that has 
been designed for maximum simplicity and 
low cost It uses three vhf bipolar silicon 
transistors in the common rf amplifier- 
mixer-oscillator arrangement. Surplus 
switching transistors were used to provide 
low cost, but if parts are bought new, 
transistors designed for use in FM broadcast 
receivers can be used. If the parts are bought 
new, it should be possible to build this 
converter for $12 or $13. Since the crystal 
makes up almost half of this price, a surplus 
crystal can cut costs considerably. 

The Circuit 

50 mhz signals from J1 are coupled to the 
base of Q1 by LI in Fig. 1. D1 and D2 help 
to prevent burnout of Q1 when the voltage 
across LI exceeds about 0.2 volts. Q1 is a 
neutralized common emitter amplifier. The 
10 pf capacitor from L2 to the base of Q1 


and the 560 pf bypass on L2 provide 
neutralization. These values are determined 
by experimentation. L2 couples the collec¬ 
tor of Q1 to the base of Q2, the mixer. Q3 is 
a Peirce overtone oscillator which is also 
coupled to the base of Q2 through Cx. The 
50 mhz input signal and the 49 mhz oscil¬ 
lator signal are mixed in the mixer to 
produce the difference frequency of 1 mhz 
in the output at J2. The rf choke in the 
collector of Q2 is used to avoid using 
another tuned circuit here. The gain is ample 
without any effort to match impedances. If 
a crystal other than 49 mhz is used, only L3 
need be changed to provide for the different 
output frequency. 

Construction 

Fig. 2 shows the printed circuit board 
layout and parts placement. If you have 
done a lot of PC board work, you will 



Fig. 1. Six meter converter schemetic. Refer to the text for unmarked components. 
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Fig. 2. Printed circuit board and layout. 

Refer to Fig. 1 and text for parts values. 

probably want to use a printed circuit board 
for your converter. Once the layout is 
determined, making the board and soldering 
the components is easy. However, the initial 
cost of a good printed circuit board kit is 
high, and would probably not be desired for 
just one project. Perforated board is avail¬ 
able if you decide not to use a printed 
circuit board. 

The next thing to worry about is winding 
the coils. The wire is enamel covered and 
about No. 21 in size. The coils are wound on 
a pencil which is removed after winding. LI 
is thirteen turns tapped at three and four 
turns from the bottom. J1 connects at the 
third turn from the bottom. L2 is ten turns 
tapped at three and four turns from the 
bottom. The fourth turn goes to the collec¬ 
tor of Ql. L3 is nine turns. 

Diodes D1 and D2 are lN34A’s. Some 
type of high speed switching diode would 
probably be better, but the IN34A was 
available at the time. In the original version a 
2N708 was used for Ql, and 2N917’s were 
used for Q2 and Q3. They were randomly 
selected from the junk box, but if transistors 
are bought new, I suggest the 40242, 40243, 
40244 series. The 2N3478, 2N4259, 

2N706A, or almost any other vhf silicon 
NPN transistor could also be used. The 


stable bias circuit will allow for changes in 
transistor characteristics. 

XI is a 49 mhz overtone crystal. Other 
crystals in the 40 to 50 mhz range were tried 
with equal results. If the 49 mhz frequency 
is used, output from the converter will be in 
the AM broadcast band, making the con¬ 
verter usable as a mobile receiver with a car 
radio. Cx is the coupling capacitor from the 
crystal to the mixer. It consists of two pieces 
of hookup wire twisted together to form a 
gimmick capacitor, and it is soldered on 
under the printed circuit board. The wires 
can be about one inch long. 

The board is mounted in a 4 by 3 by 2 
inch aluminum box. A shielded box is 
recommended to help prevent if signals from 
going through the converter directly to 
receiver. The board is mounted with solder 
lugs soldered to the grounded outer foil of 
the PC board. The other end of the solder 
lug is bolted to the side of the box. A total 
of four solder lugs is used for this. 

SI is a d. p. d. t. slide switch. Any small 
switch will work here so long as it will fit 
into the box. If the switch were mounted 
differently, or a different switch were used, 
the cut out in the circuit board might not 
have been necessary. The battery mounting 
problem is the next segment of the construc¬ 
tion. There almost wasn’t enough room for 
the battery. The battery is of the standard 
nine volt transistor radio type, and was 
mounted with a small dab of glue on the 
inside of the aluminum box. Battery holders 
are available, but are expensive and take up 
space. A connection between the battery 
and the circuit board is still necessary, 
however. For about 13 cents you can buy a 
connector which will fit the battery. Be sure 
you check the polarity of the leads coming 
from the plug; the color of the leads is 
sometimes confusing. 

The last things to be mounted after the 
board is in the box are the input and output 
connectors. I used a phono jack for the 
output and a BNC connector for the input. 
These items happened to be available and 
they fit well in the small space. After the 
connectors are mounted it may be difficult 
to get the board in and out. 

Alignment 

A grid dip meter is required for tuning 
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the converter. First check for output from 
the oscillator coil, L3 at the crystal fre¬ 
quency. If output is not detected, the coils 
can be tuned by a process called “knifing.” 
The knife is made of a non-metallic tuning 
wand or other kind of insulated shaft. A 
small brass slug is attached to one end and 
an iron ferrite slug is attached to the other 
end. The brass slug can be obtained from a 
brass bolt, and the iron slug can be removed 
from a slug tuned coil form. When the brass 
end is inserted in a coil the inductance of the 
coil will decrease and the resonant frequency 
will be higher. The iron slug will lower the 
resonant frequency of the tuned circuit. By 
using this method and watching the output, 
you can determine whether the coil should 
be compressed to lower the frequency, or 
expanded to raise the frequency. Be sure to 
use a weak signal for final tuning. The tuned 
circuits should be close enough to the proper 
frequency for the converter to work before 
any tuning is done. The tuning should be 
rather broad and noncritical. 

Results 

When used with a good receiver the 
sensitivity of the converter is very good, and 
the leakage from a Heathkit signal generator 
with the output at zero almost pins the S 
meter of the receiver. The main disadvantage 
of using bipolar transistors is cross modula¬ 
tion. A nearby FM broadcast station can be 
heard at spots on the dial There is also some 
feedthrough into the converter if frequency. 
In this case, however, six meter signals, 
ignition noise, and power line noise have 
usually been stronger than the spurious 
signals. Changing the if output frequency by 
changing the crystal frequency might relieve 
the problem of BC feedthrough, but it is 
mainly a problem of shielding the leads from 
the receiver to the converter. Using an FET 
for Q2 would improve the cross modulation 
characteristics of the converter, but would 
increase the cost. 

This converter was built with the idea of 
saving money. If you have a well stocked 
junk box and an afternoon or two, it 
shouldn’t cost more than a few dollars to 
throw it together. Considering the cost and 
the time spent on this project, I feel that it 
has given more than adequate results. 

. .. WB6BIH 


DX-ARRAY 

NEW 20 ELEMENT 



A breakthrough in VHF/UHF Amateur antennasl 
The new Cush Craft DX-Arrays combine the best 
yagi and colinear features into the World's most 
advanced amateur communication antennas. 
Realizing that the antenna is the most important 
part of your station, Cush Craft engineers have 
devoted two years of intensive development and 
testing to perfect DX-Array. DX-Arrays have al¬ 
ready established new records in Dx-ing and moon- 
bounce programs. 

Whatever your interest may be, ragchewing, con¬ 
tests, DX, or moonbounce, get in on the excitement 
of VHF hamming today with DX-Array. 

DX-120- 144 mhz $29.50 

DX-220 — 220 mhz 22.50 

DX-420 — 432 mhz 17.50 

See your local distributor or write for complete 
specifications on these exciting new antennas from 
the world's leading manufacturer of UHF/VHF 

Communication Antennas. 
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Carl C. Drumeller, W5 JJ 
5 824 N.W, 5 8th Street 
Oklahoma City, Oklahoma 73122 


The Mismatched 

rf Transmission Line 


The matter of just how well a transmis¬ 
sion line transfers power from a radio 
transmitter to a load, when that load is not 
matched to the transmission line, has been 
debated for many years. Few people feel 
certain that they know just what occurs. The 
amazing part of it is that very few radio 
amateurs have taken the trouble to set up a 
carefully controlled experiment to deter¬ 
mine empirically the facts of the situation. 

To settle this question, I built a setup to 
determine just what happens to radio 
frequency power sent over an unmatched 
transmission line. What I wanted to find out 
from this experiment was what happens to 
the power that leaves a transmitter and flows 
along a transmission line to a load that was 
not matched to that transmission line. How 
much power actually reached the load? What 
is the effect of this mismatched line on the 
tank circuit of the transmitter? And what is 
its effect upon the vacuum tube in the final 
amplifier of the transmitter? 

To determine just what happened, I first 
built a source of 25 mhz power, carefully 
designing it to minimize harmonic output. It 
started out with an oscillator-tripler driving 
an amplifier on 25 mhz; this was link- 
coupled to another amplifier on 25 mhz. 
The second amplifier had a pi network in its 
output, which matched it to a 52-ohm 
transmission line going to a tuned grid tank 
circuit in the final amplifier. This final 
amplifier was grid-neutralized so that 
another pi network could be used in its 
output circuit. It used a triode tube, an 
Hk-254, I selected this tube because it is 
designed to run a shade of red during normal 
operation. Any overload will cause it to 


blush up to white-hot in a matter of seconds, 
yet it can stand this overload for quite some 
period of time. In other words, it is a very 
rugged tube that can stand a heavy overload 
yet still show visual evidence of even a slight 
overload. To keep harmonic generation at a 
minimum, only 1000 ohms of grid leak bias 
was used. The remaining bias was taken from 
an adjustable supply and was set for 
operation in the Class AB 2 region. With a 
harmonic-free source of 25 mhz power avail¬ 
able, I was ready to conduct the experiment. 

The first portion of this experiment was 
with a 300-ohm open-wire transmission line. 

I selected a length that was not a multiple of 
quarter waves. The purpose of this, of 
course, was to avoid introducing any 
repetitive or inverting phenomena. To 
measure rf power at the end of the 300-ohm 
transmission line, I used a termination 
consisting of two 150-ohm non-inductive 
resistors and a 0 to 1 radio frequency 
ammeter. (See Fig. 1 for the layout.) These 


300 OHM LINE 


- 0 - 


300 OHM LINE 





Fig. 1. Layout of lines and meters for the 
experiment. 
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two resistors could either be connected in 
series for a matched 300-ohm termination or 
could be connected in parallel for a 4 to 1 
mismatch (75 ohms). This mismatch, of 
course, would result in a voltage standing 
wave ratio of 4 to 1. 

With this done, I took a series of readings. 
First I loaded the transmitter to 165 watts 
input (125 milliamperes at 1325 volts). With 
the 300-ohm termination 1 measured 0.4275 
A current which, by I 2 R, indicated approxi¬ 
mately 68 watts rf load. Note this was a 
matched load. I made note of the color of 
the plate of the HK-254. Next, I connected 
the two 150-ohm resistors in parallel, 
resulting in a 4 to 1 mismatch, and returned 
and reloaded the transmitter to exactly the 
same power input. Under this condition, I 
measured the current as 0.96 a. This also 
gave 68 watts rf power delivered to the load. 
The HK-254 showed the same color as with 
the matched load. The results show beyond 
doubt that the actual radio frequency power 
delivered to the termination is precisely the 
same even though there is a mismatch of 4 
to 1 (a voltage standing ratio of 4 to 1) on 
an open-wire transmission line! 

After having demonstrated this to my 
own satisfaction, I repeated the demon¬ 
stration at a hamfest held at Lake Texoma 
(between Oklahoma and Texas) in fall of 
1968. This demonstration aroused consider¬ 
able curiosity and also raised the question of 
what would happen if one were using coaxial 
transmission line. That suggested the next 
segment of the experiment, which was 
presented as a demonstration before the 
Aeronautical Center Amateur Radio Club 
early in 1969. 

The second portion of the experiment, 
involving a 52-ohm coaxial line, used a 
Waters 52-ohm wattmeter as the termination 
and a Drake rf forward and reflected power 
meter to measure power and VSWR at the 
transmitter’s output. (Fig. 1 shows the set 
up.) Again I selected a length of transmission 
line that was not a multiple of quarter 
waves. In the initial tune up, I adjusted the 
transmitter to deliver 80 watts to the load, 
which required 150 ma plate current. This 
80 watts was shown both by the Waters 
wattmeter and by the Drake forward and 
reflected power meter. (No reflected power, 


of course.) For the next portion of the 
experiment, I placed a variable capacitor in 
parallel with the Waters wattmeter, and 
adjusted the capacitor until 1 had a 4 to 1 
voltage standing wave ratio on the line. I 
returned and reloaded the transmitter to 150 
ma plate current. The Drake forward and 
reflected power meter now showed 130 
watts forward power and 50 watts reflected 
power. Note that the increase in forward 
“power” is exactly equal to the reflected 
“power.” In each instance, this “power” is 
fictitious, properly measurable in terms of 
“volt-amperes-reactive” instead of true (or 
work-producing) watts. The Waters watt¬ 
meter now showed 78 watts, a drop of 2 
watts from the theoretical 80 watts which 
would have been present if there had been 
no losses. At this frequency (25 mhz, which 
is near the high end of the amateur High 
Frequency bands), the loss in a transmission 
line with a VSWR of 4 to 1 was only 2 watts 
out of 80. To make sure that this was not a 
freak condition based upon a length of 
transmission line, 1 added 1/8 wave length 
sections of coxial line in two stages, taking 
complete readings with the addition of each 
section of line. This did not in any manner 
change the VSWR shown by the Drake 
meter or the power delivered to the Waters 
wattmeter (after returning and reloading to 
the original power input, of course). In each 
instance, the HK-254 showed the same color 
as with the matched load. 

What about the effect upon the radio 
frequency tank of the final stage? There was 
no effect. The coil did not heat up and.the 
capacitors did not flash over. When I built 
this radio frequency power generator, I 
designed the plate tank circuit of the final 
amplifier to be quite flexible. This means 
that I used an input capacitor which would 
give a quite wide tuning range, and I used an 
output capacitor for the pi network large 
enough to cope with a wide range of 
impedances. These two things are necessary, 
because with the high voltage standing wave 
ratio and with a variation of transmission 
line length, the impedance presented to the 
output of the pi network may range over 
very wide limits. This necessitates a wide 
range of flexibility. In each instance I was 
able to reresonate the plate tank circuit 
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correctly and to reload it to precisely the 
same power input it had with a purely 
resistive (and correctly matched) load at the 
end of the transmission line. 

What about the effect upon the final 
amplifier tube? As noted before, I used a 
tube that was very sensitive to any overload. 
Its plate would flare white-hot with the 
slightest maladjustment. In each case, when 
the plate pi network was returned to 
resonance and loaded to show the same 
power input, the tube visually indicated 
precisely the same amount of plate dissipa¬ 
tion. This clearly shows that there was no 
extra load upon the final amplifier tube. 

The conclusion from this series of 
experiments is that the effect upon a 
transmitter caused by working it into a 
transmission line having a 4 to 1 VSWR is 
indeed very small. Such a practice does, 
however, require that the tuning circuit in 
the output of the transmitter be quite 
flexible in order to match the wide range of 
impedances which may be presented to the 
transmitter. If this impedance matching 
capability is adequate, the vacuum tube (or 
tubes) in the final amplifier always will see a 
pure resistive load of the proper magnitude 
for optimum operation. They then will 
function in every manner just the same as 
they would if the transmitter were loaded 
into a proper-sized dummy load. 

The findings of these two experiments 
leave unanswered the vivid questions in the 
minds of those who have had unpleasant 
experiences with transmitters connected to 
transmission lines having high VSWRs. Why 
will some transmitters load when others 
won’t? Why will changing the transmission 
line length sometimes enable loading to an 
otherwise nonresponsive line? Why does the 
output capacitor of some transmitters flash 
over when the VSWR is high? 

These are all valid questions. Each has a 
straight-forward answer, one compatible 
with the findings of the experiments. To 
answer these questions, it is first necessary 
to review a modest bit of transmission line 
theory, just to ensure a common point of 
understanding. 

What happens along a transmission line, 
reaching from a transmitter to a load 
(antenna or otherwise), can be described in 


terms of watts, volts, and amperes ... or, if 
you prefer, power, potential, and current. 
You are interested, primarily, in power; 
specifically, in power that reaches the load 
(antenna). All transmission lines have some 
loss. The transmission lines generally used by 
radio amateurs, unless inordinately long, 
have quite low losses when used in the High 
Frequency spectrum (3 mhz to 30 mhz). 
These low losses can become somewhat 
higher when the VSWR on the line becomes 
high. What is “high”? Most antenna 
specialists, those engineers who know 
whereof they speak, will tell you that in the 
HF band transmission line is constant 
(neglecting the very minor difference be¬ 
tween sending end power and receiving end 
power that is attributable to actual losses, all 
dissipated as heat, in the transmission line), 
the relationship of voltage and current is 
constant Only when the line is terminated in 
its characteristic resistance. Most transmis¬ 
sion lines are not. And this is where we get 
our interest in VSWRs. Those changing 
relationships of voltage and current can 
result in three things that interest us greatly. 
At a point where the current is high and the 
voltage is low (the IE product remains 
constant, remember), some precious rf 
power is lost in the form of heat; the center 
conductor of the coax line has some 
resistance, and I 2 R tells us the amount of 
power we’re losing to heat. At the point 
where the current is low and the voltage is 
high, we lose some more power by way of 
dielectric heating; E 2 R tells us how much. 
As mentioned before, these two losses are so 
small as to cause us no concern. Matching 
the impedances, though, that are presented 
at such points may be difficult. A point on a 
transmission line where the current is low 
and the voltage is high represents a 
high-impedance point. With a pi network, 
matching this sometimes results in a 
flashover between the plates of the output 
capacitor. 

The third item, though, can give us much 
concern. It is the sending end impedance 
presented by the line. This impedance would 
be the characteristic impedance of the line if 
that line were terminated in its characteristic 
impedance. It seldom is. When it isn’t 
(99.9999% of all instances), the impedance 


30 


73 MAGAZINE 


seen at the sending end of the transmission 
line is dependent upon three variables: The 
frequency in use, the (electrical) length of 
the transmission line, and the impedance 
presented by the antenna at its feedpoint. 
You see, if you change the frequency of 
your transmitter one hertz, the impedance it 
looks into changes. Not much. But some. 

You should keep in mind that the 
electrical length of your feedline is changed 
every time you change the frequency of 
your transmitter . . even one hertz. That 
electrical length is important. 

Let’s consider an example. Just to make 
things simple, let’s say the feedpoint 
impedance of your antenna remains con¬ 
stant. (It doesn’t, unless you’re one of the 
one-in-a-thousand amateurs who uses a 
frequency-independent antenna.) And to 
make things even more simple, let’s say your 
antenna presents a purely-resistive imped¬ 
ance to its feedline ... no capacitive 
reactance, no inductive reactance ... a 
highly-unlikely situation itself. Let’s say too, 
that this resistance is four times the feedline 
impedance. Now, under even this hyper- 
simplified situation, as the effective (elect¬ 
rical) length of the feedline is varied (by 
changing frequency or by any other means), 
the sending end impedance will vary. If we 
were dealing with a 50 ohm line, the sending 
end impedance could be 200 ohms purely 
resistive, or it could be 12.5 ohms purely 
resistive. Or, more likely, it could be any 
value of resistance between those extremes 
plus some value of inductive reactance or 
minus some value of capacitive reactance. 

This, then, is the prospective situation 
that causes the big arguments between the 
Engineering Design Division and the Market¬ 
ing Division in manufacturing plants. The 
engineers would like to turn out a product 
they’d not be ashamed of, one that could 
cope with almost any sending-end imped¬ 
ance likely to be found at a transmission 
line. (No sane engineer hankers to tangle 
with the design of an output circuit that 
would match any random-length end-fed 
antenna . . . and still satisfy FCC require¬ 
ments for attenuation of spurious radia¬ 
tions.) The Marketing Division, however, has 
dollar signs dancing before its eyes. Versa¬ 
tility costs money. That extra cost gives 


competition a telling advantage. And ama¬ 
teurs have been conditioned to buy transmit¬ 
ters that’ll cope with a 2 to 1 resistive (no 
nasty reactance) mismatch between feedline 
and antenna. So why commit financial 
suicide? All of this is good, sound logic. 
Look over the specifications of any transmit¬ 
ter on the amateur market, and you’ll see 
who wins the arguments. 

Now let’s return to the verifications 
presented by the two experiments demon¬ 
strations. Here are the main points: 

1. With open-wire feedlines, losses in the HF 
band resulting from VSWR of 4 to 1 are 
so low as to be unmeasurable. 

2. With 52-ohm coaxial feedlines, losses in 
the HF band resulting from a VSWR of 4 
to 1 are so low as to be wholly negligible. 

3. With an output tank circuit capable of 
being tuned to resonance and loaded to 
the desired input power, the plate 
dissipation of the power amplifier tube is 
not adversely affected by a VSWR of 4 to 
1 . 

4. The length of the transmission line, within 
any reasonable limits, has no bearing upon 
the VSWR or upon the power delivered to 
the load (antenna). 

5. The electrical length of the feedline is 
highly important in determining the 
sending-end impedance of a feedline not 
terminated in its characteristic impedance. 

6 . The most important thing to consider is 
whether the output tuning circuit of your 
transmitter will cope with whatever 
impedance your transmission line presents 
to it at your operating frequency. If your 
transmitter will tune to resonance and will 
load to the desired DC power input, use 
it. Don’t pay any attention to the VSWR. 
As long as your transmitter is “happy” 
(tunes as above), you can be happy, too. 
No harm will come to your transmitter by 
operating it under these conditions. 

My thanks to William O. Todd W5UZX, for 
his help with the demonstrations. 

. . . W5JJ 

Does Math scare you? 
"Simplified Math for the Ham Shack" 
One of 73's books will make it easy. 
Order today, only 50c. 
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Paul White W6BKX 
63 Homestead Boulevard 
Mill Valley, CA 94941 


BKX Bridge 


Have you ever wanted to know how 
much reactance your antenna has and in 
which direction? Here is a- radio frequency 
bridge, modeled after the General Radio 
916-A that will do just that. It will tell you 
not only the resistance but the capacitive or 
inductive reactance of the circuit. Resistance 
is read directly in ohms regardless of the 
frequency of measurement and the reactance 
reading will be dividied by the frequency of 
measurement in mhz. 

No attempt is made to give every little 
dimension because most of the parts that 
you will use will be from the junk box. Old 
broadcast variables, tin cans, etc., but you 
will be able to duplicate this bridge so that it 
will be a useful instrument with good 
accuracy. 

Study the diagram and drawings until you 
understand how everything is wired and 
constructed. 

The BKX bridge is built in an old 
Australian signal generator boX that is lined 
with brass. Build the bridge with enough 
room for the mounting of the transformer. 
My box is a little too small and the 




Bridge panel. Resistance scale not cali¬ 
brated as yet. 


transformer is mounted on a stilt right up 
against the box shield. Photo No. 2 and Fig. 
6 show the exploded view of the trans¬ 
former. Some dimensions are given so that 
you can duplicate it as closely as possible. 
Construction of the transformer 

Start with the inside coil form. Cut the 
brass foil in the shape indicated in Fig. 6. 
Use masking or plastic tape to insulate the 
ends about l A inch. The length of this piece 
is cut to go around the form with about 1/8 
inch overlap. Fill the space with No. 20 
hook-up wire. Solder one end of the winding 
to the foil, the other to the center conductor 
of the single conductor shielded wire. Lay in 
the outside foil with the one insulated end 
over the other insulated end and bend over 
the tabs and solder. The lead should be 
opposite the slit. Slip the 2*/4” pipe with the 
slit over and insert spacers so that the two 
do not touch. Solder the braid of the shield 
to this pipe. Keep all slits on the same side. 
Slip on plastic sleeve or spacers. Make 
reactance coil the same as the other. Insulate 
the brass tube with a slit using plastic or 
masking tape. Solder the lead-in, tabs, and 
slide the assembly over the first coil. The 
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Fig. 2. Physical layout looking through panel. 

dimensions don’t seem to be too important. 
The large coil is between 2 and 2Vi inches. 

Reactance Box 

The next item that needs some explaining 
is the reactance box, Fig. 2 and 3 B. This is 
actually made up of three boxes, one inside 
the other. Each must be insulated from the 
other as the diagram shows. The unknown 
lead from the capacitor C3 must be shielded 
by each box right up to the unknown 
terminal at the panel. See Fig. 3A. If your 



Transformer taken apart to show construc¬ 
tion. 

Reading from left to right (top of photo 
marked): 

Plastic form with generator coil built upon 
it. 

Pipe with slit. 

Spacers to hold small coil away from pipe 
(under plastic spacer). 

Large plastic spacer to hold large coil away 
from pipe. 

Large coil built upon the brass tube and in¬ 
sulated from it by plastic or masking tape. 
The lead with RCA plug goes into Motorola 
auto receptacle on the reactance can. 


boxes.-are steel or brass, just solder the tubes 
into them. With aluminum, epoxy would 
probably work, or you might use 3 or 4 
angle brackets to hold the tubes to the 
boxes, or press fit the tubes with insulated 
spacers between them. Insulated shafts must 
be used on all capacitors. The outside box of 
C3 is also insulated from the panel. Watch 
the insulation to see that it does not 
interfere with the tubes surrounding the 
unknown terminal. Note in Fig. 3B that the 
Motorola receptacle is so spaced that the 
inside terminal attaches to box No. 2 but the 
shell of the receptacle is insulated from it by 
a thin mica washer. Make this rf tight. This 
receptacle may be placed on either side of 
the box No. 3. The drawings show it in two 
different positions. 

TO C3 STATOR 



Fig. 3a. Reactance capacitor leadthrough to 
unknown terminal. 


Pick your dials early in construction for 
you will need enough space between the 



Fig. 3b. Reactance capacitor layout with 
construction ideas. 

panel and the capacitor cans to attach them. 
The small Japanese dials that I used attach to 
the panel first., then the reactance and 
resistance can is installed. Jackson Brothers 
drives would also work well, and you may 
make the dial larger if you watch the spacing 
of all the capacitors the reactance capacitor 
especially, and its shaft proximity to the 
unknown hole. 

The panel is the original one from the 
signal generator box and has many holes in it 
so a paper overlay was used and lettered. 
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ALUM PLASTIC (THIN! 




Fig. 4. 


Detail of R3. 


This in turn was covered with a sheet of thin 
plastic to keep it clean. 

Fig. 4 shows several ways to construct the 
resistor R3. I couldn’t find resistance wire 
that would do the job so a l A watt 330 ohm 
resistor was installed into a tiny depression. 
This resistor is important. It keeps the bridge 
accurate over its frequency range, which is 
approximately 1 to 14 mhz. Fig. 5 shows 
how the unknown connector is constructed. 
Use your imagination throughout. Use what 
you have. The resistor is soldered to the 
outside of the plug as shown. 


Resistance Calibration 

In the following discussion the word 
balance is used for the initial balancing of 


the bridge. The word null is used to 
designate the final balance. 



AUTO PLUG 
OR SIM. IN TO"X" 

Fig. 5. Detail of R1 in its shield. 

Connect a well shielded receiver to the 
detector terminal of the bridge and a signal 
generator low in harmonics to the generator 
terminal. Clip the unknown lead (the one 
with R1 inside) to ground. Set the signal 
generator to 1 mhz and tune the signal in on 
the detector. The signal may be modulated. 
Set the reactance and resistance dials to 
zero. Now secure the balance by using the 
balance capacitors. You should be able to 
make the signal disappear entirely. If you 
don’t get the balance, check the wiring. 
Check for shorts in the transformer, the 
three reactance boxes or try changing the 
value of R2. Adding capacity to C2 will 
help balance the resistance dial if you are 
having trouble with it. Use 75 to 100 pf for 


TAPE TAPE 



SOLOER TABS 



TAPE TO INSULATE 
FROM COIL 


WIND BOTH COILS 
IN SAME DIRECTION 


Exploded view of transformer. 
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C2 and you won’t have to use a trimmer 
like I did. Zero on the resistance dial C 1 is 
minimum capacity. Zero on the reactance 
dial C3 will be at maximum capacity. When 
a balance has been secured calibration can 
begin. Substitute a noninductive resistor in 
the unknown line and move the dial to the 
null. Mark the value of the resistor on the 
dial. Use progressively larger resistors until 
the dial is calibrated to your satisfaction. 
Some adjustment of the reactance dial may 
be necessary as you go up in resistance 
values because of the reactance of the 
resistors. This won’t affect the accuracy of 
the resistance dial. The BKX bridge reads to 
500 ohms. Yours may be slightly differenct 
according to the capacitors that you have 
used. 



Reactance box looking down into the un¬ 
known terminal shielding and showing the 
insulated capacitor shafts. 


Reactance calibration 

Most of the calibrating can be done with 
a 1 /Lih 5% tolerance choke. J. W. Miller 
makes one (No. 4602) that sells for about 45 
cents. A reactance chart is handy for 
checking your arithmetic. Most handbooks 
contain one. 

Set the resistance and reactance dials to 
zero and balance. Insert the 1 uh choke in 
the unknown line and null. The resistance 
dial won’t move much. The reactance dial 
will move upscale and at each point write in 
the reactance values according to the Table 
1. This table has been worked out to slide 
rule accuracy and is close enough for our 
purpose. If you have a general coverage 
receiver an infinite number of calibration 
points can be found. In Table 1 the first 
column is used to calibrate the dial. The 
second is the frequency of measurement, 
and the third is the actual reactance of the 
choke at each frequency. Note that the last 


dial 

READING 

FREO 

MHz 

REACT 

6.3 

1 

6.3 

16 

1 6 

10 

77 

3 5 

22 

too 

4.0 

25 

300 

70 

44 

336 

73 

46 

1200 

14 0 

88 

1290 

14.3 

90 

2760 

2! 0 

!32 

2860 

21.3 

134 

4930 

280 

176 

5150 

28 6 

180 

5640 

30 0 

188 


TABLE I 

CHOKE 1 uH 5% TOL 
MILLER NO 4602 


two columns multiplied together equal the 
first column. If you use a different value of 
choke use the formula X=27rfl. 


Calibration with capacitor 

Insert a .005 Mfd capacitor in the un¬ 
known lead with the resistance and 
reactance dials at zero. Balance the bridge. 
Note that the first balance is with the 
capacitor. Now remove the capacitor and 
clip the unknown lead to ground. Null the 
bridge using the reactance dial. Mark the dial 
reactance according to Table 2. An .005 
happens to be about 32 ohms. Calibrating 
the bridge with capacitors is a backward 
process; that is, the bridge is initially 
balanced with the capacitor in the unknown 
lead and then the unknown is grounded. 
There comes a time when a balance can no 
longer be secured. This is around 1000 ohms 
reactance. To calibrate the remainder of the 
dial you’ll have to switch to an inductor. For 
capacitors other than those in Table 2, use 
the formula X=l/27rfc. 


Using the bridge 

Now that the bridge is working and 
properly calibrated take a look at an 
antenna. First balance the bridge at the 
frequency of measurement. Next clip in the 
coaxial line, grounding the shield to the case. 
(The measurement of twin lead is very 
complicated and laborious and is beyond the 
scope of this article.) Swing the resistance 
dial to what you think the reading should 
be. At this point you will get a slight null. 
Now swing the reactance dial. If your 
antenna is inductively reactive, the null 


MFD 

RESIST 

CAP 

OHMS 

.005 

32 

.001 

159 

.0005 

318 

,00033 

482 

00022 

725 


TABLE 2 
READ AT 1 MHz 
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OUR MOST COPIED PRODUCT 

"THOUSANDS SOLO" 



The best »aiu« • • 
Hove ever offered’ 


MAY BE LEFT IN 
LINE, UP 
TO 2.000 WATTS 


S. W. R. B R I D G E 

MODEL SWB-2 
READS FORWARD AND 
REFLECTED POWER 
SIMULTANEOUSLY 
"EASY READ'* METERS 
USE FOR REFERENCE 
POWER METER 
DUAL 100-MlCROAMP 
METER MOVEMENTS 
LOW INSERTION LOSS 
5IZE-5**X2"X2** 

ADD SI FOR POSTAGE 


S.W.R. BRIDGE and 
FIELD X STRENGTH METER 

995 



iMAY BE LEFT 
IN LINE, UP 
TO 2000 WATTS | 


THE BEST VALUE WE 
HAVE EVER OFFERED' 


GOOD THROUGH 2 METERS 


OUR MODEL SWB-4 
ADDS1POSTAGE 


Professionally Approved 


Deluxe 20,000 Ohm Volt VOM 


A BIG 


COMPLETE WITH LEATHER CASE 


20,000 OHMS VOLT DC-10,000 OHMS VOLT AC 
ulck iange selection DC Voltage; 5-25-100-500-1000 
we-colw expanded scale AC Voltage; 5-25-100-500-1000 
Precision 1% resistors DC Current: 50u’*5-50-500MA 

Low circuit loading Resistance: 6K-60K-6tX3K-&tflEG-60meE. 

Jeweled meter movement Dec:tiels~ -20 to -62DB 

THoutondi oi tbmsm tin c »•»«»* sold to 
How**, #*p*rtBMsntor*, government end 
mduntiat plant*. 


SHIPPED PREPAID USA 
QUEMENT MODEL MT-2 



$13.95 



Our Own High Quality 
Inter-com System 



MODEL 


$9.95 FOR 2 UNITS. ADO SI FOR SHIPPING 
4 TRANSISTORS 250 MW AUDIO PWR 


OUR OWN 
PROFESSIONAL 


STEREO-MONORAL PHONES 



ADD SI FOR SHIPPING 
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Inside of bridge showing cans and construction. 


should be quite sharp when you hit it.- 
Touch up the resistance dial again and go 
back and forth between the two until you 
can no longer hear the signal. Don’t forget to 
divide the reactance dial reading by the 
frequency in mhz that you are using. If you 
don’t get a null with the reactance dial, the 
antenna is capacitive and the following 
method must be used. 

Set the resistance dial and reactance dial 
to zero. Connect the antenna to the 
unknown terminal and balance. Remove the 


antenna and short the unknown terminal to 
ground. Null the bridge with the resistance 
and reactance dials. The new reading is 
capacitive reactance. Divide by frequency. 

Here is another example of measurement 
of reactance when the sign is unknown. Let 
us measure a 50 ohm coaxial line at 14 mhz. 
Ground the shield of the antenna to the 
ground post on the panel. Plug in R1 and 
ground clip to panel. Set reactance dial to 
say 450 and balance the bridge. Set 
resistance dial to zero. Clip in the antenna 
and null with resistance and reactance dials. 
Suppose the new dial reading is 50 ohms 
resistive and 310 ohms reactive? Subtract 
the 310 ohms reactance from the 450 ohms 
reactance that you balanced with and the 
answer is 140 ohms capacitive. Divide by 
frequency of measurement. Fourteen mhz 
into 140 ohms reactance leaves 10 ohms, 
which is capacitive. Z-50-jl0. If the reading 
of null moved up scale subtract the smaller 
number from the larger and divide by 
frequency to get the positive reactance. 

The unknown lead with R1 may be made 
longer than 5”. Usually two leads are 
supplied with a bridge. The shorter is used 
when practical. 

.. . W6BKX 

Photographs are by Ralph Parlette, WB6JOY, 
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U.S. Rte 302 
Raymond, ME 04071 


Religion, Politics or Sex 


For the first time in 37 years as a 
licensed ham I have become incensed enough 
to write about a trend in operating practice. 

I want to say that I completely agree with 
those who feel politics, religion, and sex 
should not be discussed on the ham bands. 
Our frequencies are not assigned over to our 
use as an open forum. I thought it might be 
well to mention some of the things I discuss 
over the air, which bring me many QSLs 
stating that the other fellow has really 
enjoyed the contact with my station. Per¬ 
haps I am an old Fuddy Duddy, but I hope 
that there are some new comers who would 
like to become my kind of Fuddy Duddy 
and enjoy another facet of out art. 

I am fortunate I know, in that I have 
been mobile in 49 of our 50 states. The XYL 
and I have never been to Hawaii, perhaps 
because they have never sold a Chevrolet 
automobile with pontoons. This gives me an 
edge for a first suggestion. Get yourself an 
Atlas of the United States. I suggest the 
Texaco Touring Atlas. The latest issue has a 
list of towns next to the maps of the various 
states and provinces. As soon as you get the 
other station’s QTH, look for it in the Atlas, 
find his location and tell him you know 
where he is situated, then ask him some 
questions about his area. If you see a lake 
near him, ask about boating or fishing, in the 
case of a mountain, ask him if it is used for 
field day or other questions that come to 
mind. If you have been as fortunate as I, to 
have visited in his area, tell him so and try to 
recall what interested you when you were 
there. This map study will bring out some¬ 
thing interesting in all but the most hard¬ 
ened introvert. 

I think one question many hams ask, is 
what do you do for a living? Let us go one 
step further and ask what he does for 


recreation. It is usually more interesting to 
you, and certainly most of us feel we have 
more or less ordinary types of occupation, 
to be less apt to go into an interesting 
discussion about our work. If you should 
have an interesting and ever changing job, 
such as a traveling salesman working mobile, 
why not tell your contact about it? 

There are other areas that can be used for 
conversation that will vary with the location 
of the station. I could make an outline for 
another operator to follow, but I will cover 
some of the things I discuss. Perhaps this is a 
deadly list of subjects to many hams, but 
from the enthusiastic response I have re¬ 
ceived, the contacts I have had certainly hide 
their boredom very well. I live in the state 
of Maine. Since many stations want Maine 
QSLs it is possible they will put up with a 
lot of silly chatter insure getting a card, but I 
don’t like to think this is the case. You 
follow what I can say about my location, 
then sit down and write a list of things that 
you can talk about covering your state or 
area. It takes a little digging but it is worth it 
I am sure. 

The home QTH is near Portland in 
southern Maine, which is a big state of 
almost 400 miles long by 275 miles wide at 
its widest point. I am actually closer, by a 
few miles, to New York City than I am to 
Fort Kent on the northern boundary of our 
state. Many contacts bring up the subject of 
cold weather and so are told that over the 
years I have watched the temperature in 
New York City and compared it to Portland 
official temperature which is seldom as 
much as 15 degrees colder. My guess would 
be that our average is a 10 to 12 degrees 
lower reading, but it is enough that in the 
winter we get snow, and keep it, so most 
winters’ snow is with us all season and does 
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not disappear as it does even as close to us as 
Boston, 125 miles toward New York. In 
winter most contacts are interested in the 
snow removal operations we have here, and 
how quickly our driving returns to normal 
after a storm. The new popularity of snow¬ 
mobiles for family winter outings, both at 
night and during weekends make interesting 
conversation. The other chap may think we 
are nuts to live in Maine, but he likes to hear 
about it and sit there in his warm shack 
shaking his head over such fools as we. 

Much of Maine is timberland with little or 
no population. These wilderness areas make 
a good topic. Actually, the total population 
of our state is slightly less than Metropolitan 
Boston. Is it any wonder so many stations 
are looking for QSLs? This makes good talk 
with a W6 station about Sweepstakes Con¬ 
test. All we have to do is shout “State of 
Maine” and there usually is a pile up on our 
frequency, for this reason we have a slight 
DX edge, over many of the other states. It 
makes me a little sad because a W6 is just 
California again! The operator in a rare state 
like Nevada, Idaho, Delaware, Wyoming, 
and many others, might be wise to get the 
habit of calling CQ and stating “here is 
Idaho calling”, etc. These states might do 
better calling CQ than answering them. 
When I do call a station after he has made a 
CQ I always reply “W1DIS State of Maine” 
and I can often get the nod when my signals 
are down for they will come back asking for 
the Maine Station and they don’t have my 
call. Discuss your operating habits and little 
tricks. Even an old dog can learn new stunts! 

Because of location, Maine is a backward 
state in some ways. Our number one in¬ 
dustry is the Pulp and Paper business. 
Number 2 in dollar income to the state is the 
vacation money spent here four seasons of 
the year. Bathing, boating and just vacation¬ 
ing in summer, hunting in the fall, skiing in 
winter, and fishing all year round is a 
drawing card for many. I have to be talking 
to a fairly sad sack if I can’t get some 
response out of a statement on our vacation 
possibilities. I also live on Sebago Lake 
which has 47 square miles of water and is 
one of the largest lakes in New England. It is 
the home of the “Land Locked Salmon”. A 
fisherman will really bite on this tidbit. 


Many years ago freight boats traveled 
through locks being lowered some 260 feet 
from Sebago Lake to tide water. In those 
years Atlantic Salmon came up into the lake 
to spawn, and when the locks were no longer 
used they could not return to the ocean and 
so now they go up little streams that feed 
Sebago Lake to spawn but with the help of 
the fish hatcheries run by the state, we have 
good Salmon fishing, as well as exporting 
Salmon eggs to other states. If 1 can get a 
few hams to come this way for vacation 1 
help my state. 1 always ask them to write to 
our Maine Publicity Bureau to get infor¬ 
mation, and ask them to please mention that 
they got the idea from a radio ham which 
helps our image. 

If the person you are talking to is likely 
to visit your area, suggest to him the best 
places to go that would be of interest. Here 
in Maine, 1 warn a prospective visitor that he 
will not see the real “rockbound coast of 
Maine” from U.S. Route 1, but will have to 
go down side roads, and mention the best 
ones to him. In this age of space travel, we 
have towns with stores that not only refuse 
to sell beer, but you can’t buy cigarettes nor 
a Sunday paper. These people are not 
backward, they have their convictions and 
stick to them, which makes the “yankee” 
and interesting person. We always recom¬ 
mend that the new visitor eat some lobster 
while in Maine, and a discussion of the 
habits of this crustacean, how they are 
caught and handled live into market, make 
for an additional topic. 

We live 70 miles by road from Mount 
Washington. This is the highest mountain in 
the United States east of the Mississippi 
River and north of the Carolinas. There is a 
television station, FM and commercial trans¬ 
mitters at the summit. It is said to have the 
worst weather in the world at the summit, 
and all power is developed by diesel engines 
using oil hauled by special trucks during the 
summer. The crews who man the station up 
there are changed each Wednesday by the 
use of a snow cat machine, if it can make the 
trip up the 6,288 foot high mountain. This 
road is available to motorists as a toll road in 
summer, and what a spot for mobile activity, 
especially on 50 and 144 mhz. 

For those hams who might be interested 
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in history, we go back to the Civil War. I 
have said Maine is a backward state, and it 
all goes back to the fact that more men died 
in battle, in the biggest engagements of the 
Civil War, based on a population basis, from 
Maine, than any other state in the Union. 
The 20th Maine and other Maine groups 
were at Gettysburg and Chancellersville, as 
well as many other battles. The old idea of 
having all the men from one state fight as a 
unit was the problem. If that unit took 
heavy casualties, and the 20th Maine certain¬ 
ly did, then the state suffered. Many of the 
soldiers were farmers of the rocky soil of 
this state. Some were not casualties of the 
war but they heard of the wonderful land in 
the midwest and never returned home, but 
went west after mustering out of the army. 
As a result there were many widows in 
Maine from both situations, and as might be 
expected a drop in the birthrate, and no 
men to continue farming the farm land of 
the state. Maine has never fully recovered for 
even today stone walls show where fields 
once were, but are now wooded areas. In 
recent years the state has become attractive 
to retired people and younger persons who 
desire a less accelerated way of life. We have 
some of the best professional brains in the 
country living in Maine, because they are 
willing to take a smaller income, in trade for 
the assets in the recreation area in Maine. 

This does not begin to cover all the 
subjects I have used during my QSOs. I am 
sure that almost any part of the country 
contains as many or more interesting items 
available for discussion. Just take a few 
minutes and think of the things that are 
commonplace to you, but would be of 
interest to a ham from another part of the 
country. If we are operators with so little 
imagination that to remove Politics, Re¬ 
ligion, and Sex from our conversation would 
ruin our hobby, I wonder how we ever 
managed to master enough technical know¬ 
ledge to get our ticket? Come on now, let’s 
grow up and be adult! 

. . . W1DIS 
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VHF-FM: Part II 

Mobile Installations 


As stated earlier, 75% of all FM activity is 
operated from the mobile. Fortunately, mo¬ 
bile equipment is easiest to come by and is 
less expensive than a base station. Again, 
when you purchase these units, they come 
with all accessories—transmitter, receiver, 
power supply, control head, speaker, mike 
and cables. 

Most two-meter rigs have to be converted 
from the adjacent 150-174 mhz Business 
Band down to the high end of 146 mhz. All 
this involves is maybe padding each of the 
receiver “front end” rf coils with a capacitor 
of good quality and possibly making a new 
final tank coil. As for 6-meters, the units 
have to be brought up from the 30-50 mhz 
Business Band to above 52 mhz. Depending 
upon where the rig was previously tuned, 
you may have to cut down some coils or 
perhaps change a few capacitors. The rigs 
that are to be put on “450” often need no 
modifications. In every case, however, the 
rig must be completely re-aligned and new 
crystals must be installed (more on this 
subject later). Converting narrow-band gear 
to wide or wide-band to narrow does get a 
bit more involved. The rigs are usually 
slightly scratched up and dusty (depending 
on age). However, some sandpaper and a can 
of spray paint can really do wonders. Any 
way you look at it, the rig itself will be in 
the trunk and the only things that you can 
see are the control head, mike, and speaker 
under the dash. 

As for mobile power supplies, they come 
in three types: dynamotor, vibrator, and 
T-power* (transistorized). The dynamotor 
supplies are always found in the rigs from 
the 1952 to 1957 era, usually running to 60 
watts. These dynamotors do waste a fero- 

*Reg. trademark of Motorola. 
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cious amount of power as compared with a 
vibrator. The price of the unit is less 
however. Vibrators provide a good compro¬ 
mise. They do not eat up as much power as a 
dynamotor and are not as expensive as a 
T-power rig. Vibrator supplies were most 
prevalent between 1952 and 1962. If you 
want to pay for the best, you can get 
T-power, but quite a few hams who want 
this feature modify the existing rig. The 
advantage of T-power is that it is the most 
efficient method and it lasts the longest. 
T-power rigs can be found from 1962 to 
date. The oldest rigs use 6 vdc only, with 
later rigs using 6 or 12 vdc and even later 
ones using 6 and 12 vdc. The newest rigs 
(still in production) tend to use 1 2‘vdc only. 

In receivers, the sensitivity is usually 
quite good—on the order of 1 pv to 0.5 /iv 
for 20 db quieting without a preamp. If your 
particular receiver does not match this, a 
simple FET pre-amp will fix things up in a 
jiffy. Receivers such as the Motorola Sensi- 
con “A” also have a “cavity front end.” 

With transmitters, the power rating is in 
output rather than input. Thus, you can 
compare a 60 watt commercial FM rig with a 
120 watt amateur transmitter with 50% 
efficiency when measured for input. The 
moral is, don’t let the 10 watt power rating 
on some of the cheaper rigs scare you away 
(i.e. Motorola FMTRU-41 V $35 up). By the 
way, many of these rigs are not really FM, 
but Phase Modulation. These two methods 
are received alike in the FM receiver, though. 

As for makes of rigs, Motorola and G. E. 
are the two big names. For the beginner, 
perhaps these two are the best to start with 
because schematics and documentation are 
easy to come by. One more school of 
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thought is that since these brands are the 
most popular, if you run into trouble, you 
can easily consult someone with a similar rig 
on your problem. 

Mounting these rigs is somewhat unique. 
You have a choice of two methods. First, 
you can mount the whole rig under the dash. 
Second, you can mount the rig itself in the 
trunk with the supplied cables leading to the 
control head, speaker and mike under the 
dash. This way, the chance of theft is less, 
and the XYL gets her leg room. The latter is 
more popular and the price is usually the 
same. 

If the rig was built before 1952, the 
chances are that the transmitter and receiver 
are separate cases. From then on, however, 
the transmitter and receiver are in the same 
case, but in modular form. Thus, if a unit 
went bad, the service technician would 
simply plug in a new transmitter, receiver, 
or power supply, “strip” and repair the old 
one. 

Where do we obtain such equipment? Of 
course, if you want to get the best price, one 
of the “Hams Only” distributors is ideal. 
However, if you want a large selection, a 
commercial distributor is for you. With some 
companies, some equipment is sold as-is, but 
most companies have a short guarantee. 
Before you do anything, however, you had 
better write for a few catalogs to determine 
what you would expect to pay and become 
familiar with some of the rigs. 

Here are a few such companies with 
catalogs: 

Gregory Electronics Corp. 

249 Rt. 46 

Saddle Brook NJ 07662 


Mann Communications 

18669 Ventura Blvd. Tarzana CA 91356 

Spectronics, Inc. (Hams Only) 

1009 Garfield Street 
Oak Park IL 60304 
C & A Electronic Enterprises 
2529 Carson Street 
Long Beach CA 90810 
Although this company does not publish 
a catalog, Newsome Electronics is a “Hams 
Only” distributor with competitive prices. 
See March 1969 ad in 73 Magazine. 

When buying antennas for the mobile rig, 
it may be good to get what is called a “gain 
antenna.” The familiar gutter clamp type 
antenna which is popular in some temporary 
installations (which figures out to be about 
18.7 inches) let’s say has a gain of “X.” With 
the use of a “gain” antenna you have a 3 db 
gain over the 18.7” whip. Thus you can get 
2X gain with the use of the “gain” antenna. 
Think about that . . . twice the power out 
(ERP) and twice the receiver gain just by 
using a different whip. You can get a small 
18.7” antenna (commercially built) for 
about $6. A “gain” antenna will run any¬ 
where from $16 to $27. 

Now about one of the most important 
topics . . . prices. Prices will all vary accord¬ 
ing to age and condition of unit, transmitter 
power, type of power supply, manufacturer, 
and whether the unit is narrow-band or 
wide-band. Commercial dealers will always 
want more for narrow-band gear. Just be¬ 
cause you paid twice the amount of an older 
unit for your later model, don’t expect the 
newer one to be twice as good. The older 
unit may be dirtier and take up more power, 
but that’s about it. ... WB2AEB 
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The Umbrella Antenna 


By building “out” instead of “up,” a very efficient 
antenna requiring pole heights of only 10 to 20 feet can be 
built for use on the low frequency bands—40, HO and 160 
meters. No difficult or special construction or materials are 


required. 

Short vertical antennas for the low- 
frequency bands are certainly nothing new. 
Inductively loaded mobile whips are a com¬ 
mon form. They take up very little space 
and perhaps for the mobile situation are the 
only practicable antenna form. However, 
considered for usage in a fixed station 
situation where even a moderate amount of 
space is available, it appears foolish to accept 
the limitations of such a form. The limit¬ 
ations of the loaded mobile whip—poor 
efficiency, very narrow bandwidth and an 
awkward value of terminal impedance-arise 
because of the form of loading used. A small 
loading coil is required because of space 
limitations and in order to provide even 
usable efficiency the coil must be of high 
“Q” with resultant narrow bandwidth. 

If the space limitations did not exist, it 
would be desirable to make the loading coil 


John J. Schultz W2EEY/1 
40 Rossie St. 

Mystic, CT 06355 

as large as possible to increase efficiency. 
Also, it would be desirable to include some 
form of capacity or “top-hat” loading since 
the reactive effects of the inductive and 
capacitive loading will act to maintain an¬ 
tenna resonance over a greater bandwidth. It 
is rarely possible to do this in a mobile 
situation but it is possible in a fixed station 
situation. This article describes a form of 
antenna which combines a very efficient 
method of combined inductive and capaci¬ 
tive loading while still requiring very little 
space compared to any conventional antenna 
of full-size dimensions. 

Umbrella Loading 

The basic form of the umbrella antenna is 
shown in Fig. 1 (A). The vertical mast is 
relatively short (10 feet on 40 meters, 20 
feet on 80 and 160 meters) and the wire web 
on top introduces inductive loading by 


10 WIRES ON 40,00 METERS 
20 WIRES ON 160 METERS 





2X MAST 
HEIGHT 




50/70 OHM TRANSMISSION 


(B ) 


Fig. 1. Basic dimensions of the umbrella antenna. 
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SO OHM COAX 
! RG 58. RG 8, ETC) 


Fig. 2. Transmission line matching trans¬ 
former for use between base of umbrella an¬ 
tenna and 50/70 ohm coax line. 

linearly extending the length of the mast and 
capacitive loading due to the capacity effect 
between individual web wire and between 
the wires and the mast. A side view of the 
antenna is shown in Fig. 1 (B). The dimen¬ 
sions shown were not randomly chosen as 
one might at first imagine. They are a 
compromise between a number of factors. If 
the web wires are brought closer to the mast, 
the effect of the loading is reduced. If the 
web wires *are made more horizontal, the 
ground area required increases (however, the 
loading effect is increased and if the antenna 
is mounted on a structure such that a large 
area is available, this approach may be used.) 
The vertical projection of the web should be 
held to within x h the height of the mast. 
Making the web wires longer will increase 
the loading effect but the radiation pattern 
will change such that high angle radiation 
results and the antenna does not perform as 
the equivalent of a full-length quarter wave 
vertical. If one does not object to the high 
angle radiation or, in fact, prefers it for 
short-medium distance work on the lower- 
frequency bands, the web wires can be made 
as long as desired. 

The number of wires in the web will 
influence the resonant frequency as well as 
the feed point impedance of the antenna. 
Six is the minimum which should be used 
and probably 10 or 12 is a reasonable 
number considering loading and construc¬ 
tional complexity. Increased loading effect 
will take place up to at least 20 wires. 

The feed point impedance is not as high 
as one is used to with a purely inductively 
loaded antenna. Because of the effect of the 
capacity loading, the feed point impedance 
when a good ground connection is used will 
vary between 5 and 8 ohms. Any one of the 
conventional methods used to match a low 
impedance load—such as the driver element 


on a multi-element parasitic beam-to a co¬ 
axial cable may be used and so they will not 
be shown here. One slightly different 
method to match the antenna by means of a 
quarter-wave transmission line transformer is 
shown in Fig. 2. Three lengths of coaxial 
cable are paralleled, to form the required 
simulated low impedance transformer sec¬ 
tion. 

Construction 

The main vertical section of the antenna 
was made from a standard 10 foot aluminum 
TV mast. The mast was mounted to a 
ground stake by two standoff insulators 
(Birnbach No. 448 pillars with tube clamps 
at each end). A home-brew standoff can be 
easily fabricated from a block of wood or 
polystyrene and cutting a hole at both ends 
for insertion of two adjustable hose clamps. 
Since the base is at a low voltage point, the 
quality of the insulator used is not critical. 

The ten wires comprising the top web 
were fastened to the mast by means of an 
ordinary ground lug. Hook-up wire was used 
to construct the web although it is suggested 
that stronger wire be used—common TV guy 
wire would be an excellent choice, for 
example, for rugged installation. 

As with any antenna being worked 
against ground—be it full-size or a loaded 
type—the quality of the ground plane has an 
important effect upon antenna performance. 
In moist soil a ground rod driven several feet 
into the ground may suffice but otherwise a 
cluster of 10 to 12 radials buried several 
inches and extending at least to the point 
where the extension of the web wires 
touches ground is very desirable. 

The author’s antenna was constructed 
following the outline dimensions given in 
Fig. 1 (B) to resonate on 40 meters. After 
installation and testing it was found that 
resonance was very slightly below 40 meters. 
The situation was corrected by placing the 
ground terminal for the web wires slightly 
closer to the mast. This was done experi¬ 
mentally while checking the transmission 
line SWR. There are several variables in¬ 
volved in determining the exact resonance of 
the antenna and either one can vary the 
angle of the web wires to “fine-tune” the 
antenna or these wires can be firmly placed 
on either a small inductor or capacitor used 
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at the base of the antenna for final adjust¬ 
ment. 

Summary 

Antenna efficiency is at best a difficult 
thing to measure or estimate even under the 
most ideal conditions on low-frequency 
bands. Compared to full-size quarter-wave 
verticals, the best estimate is that the um¬ 
brella antenna is from 60 to 70% as efficient. 
This is certainly a far cry from the usual 
loaded mobile whip which has efficiencies of 
2-5% (100 watts transmitter output, 2 to 5 
watts actually radiated). 

The bandwidth depends upon the band 
for which it is constructed. On 40 meters 
when resonance is adjusted for 7150 kc, the 
antenna will satisfactorily cover both the CW 
and phone band edges with an SWR of from 
2:1 to 2.5:1. On 80 meters either the entire 
phone band can be covered or the CW 
portion; the bandwidth is about 250 kc 
overall. No tests were made on 160 meters 
but the coverage should be in the order of 
75 to 90 kc which is certainly adequate for 
most uses on that band. 

If the antenna is constructed for 40 
meters, a double resonance will be found to 
occur on 21 me—the same as for any 
monopole or dipole operated on odd mul¬ 
tiple harmonic frequencies. The antenna 
should be quite efficient on 3rd harmonic 
operation but the problem is one of the 
resultant radiation pattern. The pattern 
appears to produce mostly high-angle radia¬ 
tion which, of course, is useless for DX 
purposes. Nonetheless the antenna may still 
be useful as an auxiliary antenna on this 
band. 

The umbrella antenna appears at first 
glance to be a rather simple and elemental 
type of loaded antenna. Actually, it is not 
when one considers its advantages in terms 
of preserving a low radiation angle and 
achieving quite good efficiency—all within 
reasonable dimensions. This form of antenna 
may not allow an apartment dweller to put 
out a booming signal on 80 meters but it 
should certainly permit someone with a 
moderate amount of space to considerably 
improve his signal on any low-frequency 
band as compared to using a whip or 
randomly placed and tuned length of wire. 

. . . W2EEY/1 


IVICIAI 18TH edition 

IV L V V of the famous E & E 
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Completely revised and updated by William I. 
Orr, W6SAI. This is the comprehensive com¬ 
munications manual which is the industry 
standard for radio amateurs, electronic engi¬ 
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types of radio communications equipment. 
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cludes coverage of r-f amplifiers, special circuits, and 
antennas. All equipment described is of modern 
design, free of TVI problems. 
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Bill Hoisington K1CLL 
Far Over Farm 
Peterborough NH 03458 


Solid State 

432 er Transmitter 


Part I 


Since it is straightforward, why not take 
advantage of our solid state 432’er? It offers, 
1) low cost vhf “plastic” transistors selling 
for less than $1.60 each, 2) a 12 volt dc 
power supply for home, mobile and portable 
use, 3) highly dependable circuitry, 4) small 
size without sacrifice in operation, 5) will fit 
inside a small shielded box, and 6) can be 
used as an exciter for higher power. 

If these five points do not satisfy you, 
you’re hard to please. To get to 432 mhz 
becomes a problem which can be accomp¬ 
lished by both doubling and tripling. You 
can use a 54 mhz crystal, double to 108, 
216, and finally to 432 mhz. Another 
way uses a 48 mhz rock, triples to 144, then 
triples again to 432 mhz. If this tripler 


method causes you to add another stage as 
an rf amplifier later, you haven’t gained 
much. We’ll see how it works out. 

Trouble 

If my trials and tribulations save you 
time, that’s okay by me, as of course I 
encountered them right away. Refer to Fig. 
1, the main schematic for the following, and 
also Fig. 2, layout. As usual when something 
real bad shows up, it is often caused by more 
than one thing. This time, out of more than 
20 crystals here between 45 and 54 mhz,I 
picked a poor one. The oscillator coil was no 
good and also LI and Cl were too high in 
frequency. A quick check on all the crystals 
in the shack showed three “fair” and the rest 



CRYSTAL FIRST SECOND 

OSCILLATOR TRIPLER TRIPLER 

Fig. 1. Main schematic. Cl— Arco-421; C8—Arco-400; LI —15 turns no. 26 on 3/16" o.d. form, 
center tapped; L2—8 turns no. 22, on 3/16" form, center tapped; L3—3 turns no. 20 tinned 
bus wire, air-wound, 3/6" diameter, 3/8" long, with 1/4" leads on each end. Tapped one turn 
from ground end. 
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Fig. 2. Layout. This is not a complete schematic. Some wires have been left out for clarity. 


good, with the worst being the only 48 mhz 
one in the lot. So I had to order some more 
pronto. 

Changing LI to a well-known airwound 
coil of 16 turns to the inch, Vi inch diameter, 
and making Cl a good variable 100 pf with 
an insulated shaft and a knob, 1 found 48 
mhz and everything came back to normal. 
The perfect oscillator 

In the proper condition with a good 
crystal, the perfect oscillator works as fol¬ 
lows. With the 100 pf variable capacitor, 
oscillation will occur when LI is tuned to 48 
mhz, as can be seen on the dc output meter 
with a tuned circuit for a frequency check. 
Also, 1 check with my lab receiver, at 
present an Ameco R5 .5 to 54 mhz, by 
listening to the carrier itself without the bfo, 
and with plenty of audio. This way you can 
hear small spurious rf clicks, etc., as they 
develop and when they occur. With every¬ 
thing working properly, even tuning Cl does 
not shift the carrier out of the receiver band 
pass of some 10 khz. 

As you approach maximum power output 
by reducing Cl, a point will be reached 
where it stops oscillation. Do not operate on 
this point. Back off a ways beyond the 
maximum power output point, making sure 
it comes on the air immediately with the 
battery switch every time. With a little 


listening as well as watching the output 
meter you will get the feel of it and have 
confidence in it. After all, a transmitter 
(today at least) no matter how big, has to 
start with an oscillator so it had better be 
good. 

Phase-reversing crystal circuit 

Please note that this is my long-time 
favorite circuit in which the degenerative, or 
negative feedback connection is used, which 
only becomes positive at the crystal 
frequency. The regenerative circuit (not this 
one)* with the base on the other end of LI 
from the collector and 180° out of phase, 
uses positive feedback all the time and is 
very critical as to just the right amount of 
feedback, and is liable to take off at a 
moment’s notice on other frequencies under 
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SHOP-BY-MAIL 
SPECIAL VALUES! 


CASSETTE 
TAPE RECORDER 


REDLINE presents the Valiant. 

This neat little cassette tape re¬ 
corder has excellent fidelity and 
an easy push button system that 
means everyone in the family can 
use it and have fun. It has a battery level meter, 
recording level meter, a jack for feeding hi-fi or 
your receiver (or tv), and operates from a switch 
on the mike. Record those rare DX contacts as well 
as your regular friends off the air. The price is 
ridiculously low. SPECIAL, ONLY $33.00 post¬ 
paid. 



24 HOUR 

CALENDAR CLOCK 

Your operating desk 
will stand out with 
this day-date clock. 

Great for the office too. Set the 24-hour model on 
GMT and never make a time or date mistake again. 
8" x 3J4" brushed aluminum case, self-starting, 110 
v 60 cy. Please specify 12 or 24 hour clock, 
SPECIAL Calendar Clock ONLY $40.00 postpaid. 

24 HOUR 
DESK CLOCK 

This clock can be read 
from 15 feet in a dense 
fog. Available in char¬ 
coal gray, coral red, light blue, white or brown. 
Please specify 12 or 24 hour clock. They are 
beautiful. ONLY $24.95 postpaid. 





DESK 

NAME PLATE 


We sold a boodle of 
these at the last big 
hamfest. You can or¬ 
der your name and call on this handsome desk 
plate in up to 20 letters and spaces. Immediate 
delivery on all orders, too. The plates are brown 
walnut stained and a real value at only $2.00 pp. 


I Send order to: 

REDLINE Co. Box 431, Jaffrey NH 03452 

I Tape recorder 24 hour calendar clock 

j 12 hour digital clock Desk name plate 

I Name_ 

j Address__ 

| City_ 

I State_Zip_ 



the influence of slight changes. A crystal 
operates by changing polarity at its resonant 
frequency, thus one side of it (one connect¬ 
ion) is always 180° out of phase with the 
other side. When on frequency this puts the 
base out of phase with the collector, which 
of course is the proper condition for oscil¬ 
lation. 

Coils LI, L2, and L3 are small, so this 
exciter will fit into a 2 inch by 4 inch mini¬ 
box (it did, and room for batteries as well). 

LI was wound up on a 5/32 O.D. 
phenolic form with no. 38 wire just to check 
on the influence of small wire at 50 mhz in 
an actual oscillator circuit. It worked just as 
well as the airwound coil. 

Small Components 

This 432 mhz exciter in a 2 inch by 4 
inch box with batteries is an example of 
what can be done at low cost by almost any 
amateur with a good pencil type soldering 
iron, (I recommend American Beauty. Have 
one of them running for almost ten years 
now and it hasn’t burnt out yet.) tweezers, 
and today’s small components. 

The low cost “plastics” 

Motorola has come out with a line of 
semiconductor products labelled “HEP”, 
for Hobbyist, Experimenter, Professional. 
Included in this line of low cost goodies is 
the HEP 56, which so far answers my 
search for a “universal” transistor for 
general amateur use up through vhf and 
uhf. In my work with it, starting with a 48 
mhz rock, it triples to 144 and up to 432 
mhz like a bird, and puts out a good solid, 
stable signal. 
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FOR THE DO IT YOURSELF HAM- 
ADD AUDIO & CABINET&YOU HAVE COMPLETE JUKE-BOX 

Here's your chance to give the XYL and kids a 
really unique Christmas present - a completely 
automatic, Swiss-made miniature juke.-box. 

This amazing 45rpm unit plays 40 (yes 40!) 
records - 80 sides - with completely automatic 
push-button pre-selection of any or all sides! 
DISCOMATIC does everything a large commercial 
juke-box will do except take your quarters: has all 
the features except the price. 

The DISCOMATIC deck is supplied completely 
assembled with dual diamond styli, lift-out record 
rack, 30" shielded cable and phono connector, AC 
cord and plug. All you do is mount it in your 
cabinet or bookcase, plug it into any high- 
impedance input amplifier and you have a com¬ 
plete juke-box! 

Brochures are available but if you vyant a unit 
before Christmas we suggest you rush your order 
now - we ship via truck, shipping charges collect. 
Interesting facts about the MODEL Absolute money-back guarantee if not satisfied! 

TD-ASM. Check or M.O. $89.00. 

Complete 80 selection 7 inch disc 
changer. Supplied with dual dia¬ 
mond styli, lift-out record rack, 

30” shielded lead & phono con¬ 
nector, AC cord & plug. SIZE: 

19”W x 17”D x 10”H. 117 VAC 40 
watts. Shpg. Wt. 18 lbs. 

Distributed by: 

DISCOMATIC, INC. 640 SOUTH SECOND ST. PLAINFIELD, N.J. 07060 

201-754-8844 




Small resistors 

Tenth watt resistors are listed by mail 
order houses so you can get those without 
trouble. The crystal oscillator stage emitter 
resistor has about a volt at 5 to 10 milliamps 
across it, which even by my pre-computer 
age arithmetic, is still only one hundredth of 
a watt. I used a selection of tenth watt 
Allen-Bradleys over 12 years ago when build¬ 
ing subminiature tube (remember?) trans¬ 
mitters and to look at those little tiny things 
that they are, you wonder how they hold 
up, but every one of them still checks out 
within the rated tolerance of their listed 
value. And they all work well in other 
respects also. 

Small capacitors 

Lafayette still holds the field here, for my 
money. Granted, they’re “imported,” but 
isn’t it one of our business creeds to see that 
“other people” import our goods? Anyway, 
they work. A .001 bypass is 1/8 inch square. 
And being small as they are they work at 
432 mhz, which is more than you say for a 
lot of others. They must be soldered with 


TLC though, and the temperature specs read 

f7T 
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Fig. 3- Homebrew sub-miniature terminals. 

“minus zero, plus 100%” which means they 
may increase capacity like mad on a hot 
summer’s day, but who cares for a bypass? 
Just so they don’t drop in capacity. They are 
made with a magic formula called “High K” 
whose dielectric constant may be several 
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Figs. 4A and 4B. Diode checker and oscillator. 


thousand that of air (fresh air, that is-no 
L.A. smog). 

stant may be several thousands that of air 

For coupling use at rf, the small dipped 

micas are good, but again not as small as I’d 
like to see. Mica compression trimmers are 
not really small enough either but I’m 
working on that one. I don’t like the ceramic 
rotary ones simply because you can’t tell 
where you are with them. If they would 
only include a simple printed dial on them, 
be it ever so small! 

Inductors 

No trouble here. Nothing over 5/16ths 
diameter is needed, and they all tune up 
fine. 

Sockets and/or terminals pins 

This is a tough one. I make my own out 
of common pins, (seeFig. 3) and small pieces 
of bakelite or fiberglass. Drill an .020 hole, 
hammer in a common pin of diameter .021 
and you’ve got one terminal. The layout. 
Fig. 2, shows how this makes things easy for 
you, especially with a copper-clad base¬ 
board. 

Small transistors 

The HEP 56 transistors mentioned are 
small of course, being only .185 inches high, 
which is still less than three sixteenths of an 
inch. They have good strong leads, and every 
one so far works well at 432 mhz. I can’t 
see much else in that little minibox. Crystals 
can be had about l A inch square, at more 
money of course, but there was room in the 
box for a “monster” all of 3/4 inch high 
which I used because I had it. 

Diode noise 

It is of great importance when you tune 
up this multiplier or any multiplier for that 
matter, to be able to listen to the carrier 


from each stage as you build, or to uncouple 
the stages and check each, one at a time at 
its frequency, for noise, spurious radiation, 
etc. Figs. 4A and 4B show the diode checker 
and oscillator being tested. Use sufficient af 
amplification to show up “rf jumps,” hiss, 
tendency to squeal, tuning clicks, and other 
signs of instability or non-smooth tuning. I 
sometimes use a scope also as then you can 
look, listen, and measure, all at once. It was 
while doing just this that I discovered that 
some diodes are very noisy under rf. I don’t 
mean the noise figure on small signals, I 
mean that with several volts of rf some 
diodes at different vhf or uhf frequencies 
show a lot of noise that you might very well 
attribute to the stage or oscillator being 
tested. This is just what I did myself, losing 
more than half a day on the deal, until 
finally I tested a dozen or so different diodes 
here and found only two or three out of 
ten that do not show noise, one of them 
being my old favorite the 1N295. This one 
will put out 5 volts of dc, and still be 
absolutely quiet, either on 144 or 432 mhz. 
Of course, running lots of af in this fashion, 
you can hear plenty of action when you 
touch parts of the rf stages. After all, you’re 
making up the rf carrier for your future rig. 
Do you want it to be noisy even before you 
modulate it? 

Crystal oscillator 

To start with, I see no reason at this time 
for a vfo on 432 mhz for normal operation. 
You can order a couple of spare crystals 
later, a little further up in the band in case 
of a band opening when the “big lads” 
would probably swamp you out, and that 
should be about it. After building this stage 
as shown, I hooked the diode tester to the 
output capacitor C5, and tuned it up as 
detailed in previous paragraphs. The layout, 
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Fig. 2 should help also. I was surprised at 
what a neat package the whole thing turned 
into, with plenty of room everywhere. 

Coupling circuits 

A center tap on LI and L2, plus the 
proper values of capacitors for C5 and C9 
does the job. 

Be sure and listen to the output for noise. 
I have heard $400 to $600 SSB exciters that 
sounded like a freight train running before 
any modulation was applied. The output 
coupling capacitor needs a little more atten¬ 
tion. 

First tripler 

Another HEP 56 was installed and show¬ 
ed good tripling energy power out on 144 
mhz. A little roughness or tendency to jump 
a bit with tuning was encountered using a 
choke coil from base to ground, so a resistor 
of IK, R4, was put in its place, no loss of 
power was noticed, and the operation under 
tuning showed no spurious or jumping of 
any kind, just a nice clean smooth resonance 
curve with C2 and plenty of signal power 



- + 
13 VOC 


TO EXCITER 

Fig. 5. Batteries and switch in minibox 
cover. 


output. A good three volts on the tuned 
diode circuit was obtained at 144 mhz. 

The emitter resistor was adjusted to its 
final value for use in this tripler stage. Don’t 
forget that for different harmonics, different 
bias values will generally be needed. 

Milliamps will run between three and five 
for this stage, depending on the transistor 
used, and how hard you push it. 

Second tripler 

The third HEP 56 was wired up and it 
developed 432 mhz energy almost immed¬ 
iately. I had decided to try a completely 
conventional coil and capacitor circuit with 
these small components and it paid off, as 
you can see in the schematic. Fig. 1. Adjust 
the output tap on L3 and the capacitor value 
of Cl 3 for the best match to your cable and 
load. In this unit the tap worked best at 
about one turn from the ground end. 

Between one and two volts of rf at 432 
mhz was obtained in the diode test circuit. 
This has gone 25 miles in the past, but the 
unit is really just an exciter. Two batteries 
and a battery switch were wired into the 
minibox cover just for show. See Fig. 5. 
Collectors with DC ground 

Just in case you were wondering why I 
didn’t use that method here, after much 
success in receivers, rf stages, etc.. I’ll have 
to confess. I did use it here, in fact I built 
the whole three stage exciter using dc 
grounded collectors, and ran into uncontrol¬ 
lable noise, spurious radiation, and feedback. 
The final circuit on Fig. 1 with collectors off 
ground operates so smoothly and trouble 
free that no comparison is possible. 

Overall results 

Putting the minibox cover on, with bat¬ 
teries and switch installed in it (see Fig. 5), 
no trouble occurred. A cable over to the 
diode checker tuned to 432 mhz showed 
good rf voltage, and a dipole plugged in 
radiated. As mentioned, you can work out 
with this, but let’s put at least one rf 
amplifier after it before modulating. Of 
course, all kinds of ideas can be generated 
here, like putting it in a long minibox with rf 
amplifier, modulator, plug in a beam anten¬ 
na, etc. 

.. . K1CLL 
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223 Pullman Ave. 
Rochester NY 1461 5 


Fascinating 
Fundamentals I: Electrostatics 


No one can really say who the discoverer 
of electricity was. Long before the birth of 
Christ, the Greeks were aware of the 
mysterious properties of Amber. Amber is a 
glass-like clear yellow substance. Once the 
resin of ancient pines, it has been slowly 
petrified by the ages. The early peoples 
noticed that, when briskly rubbed, a piece of 
amber would draw tiny bits of hair and dust. 
As if hurled by some unseen force, they 
would suddenly leap up and cling to the 
amber. Then, just as suddenly, they would 
fly away. 

For centuries, this phenomenom 
remained a petty curiosity. Then, as the 
knowledge of mankind advanced, it was 
destined to be the key to man’s most 
miraculous achievements. The Greeks called 
amber ELEKTRON. From this modest 
beginning comes electricity, electronics, and 
the name of the real culprit, the electron. 

We know today that the electron is that 
tiny bit of stuff that orbits around the 
nucleus of an atom, but this was far too 
advanced for the early pioneers of electrical 
science. Hampered as they were by fear and 
superstition, their progress was painfully 
slow. For example, one of the earliest 
observers of the properties qf amber was 
Roger Bacon (born 1214). Although he was 
at first encouraged by an enlightened pope, 
he was eventually branded as a blasphemer 
and cast into prison. He came out in 1292, 
an old man. 

Bacon’s observations were the first really 
clear ones. But it was not until 1600 or so 
that William Gilbert, a private physician to 
Queen Elizabeth I, began to introduce some 
light on the matter. Gilbert discovered that 
many substances showed these properties. 
He called them “electrics.” The force he 
called “vis electrica.” He even made a crude 
instrument for measuring the electrical 
attraction—the “versorium.” His work was 


widely published, and drew praise from the 
great Galileo. 

None of these early pioneers, however, 
could understand or discover the reasons for 
the phenomena they observed. They had no 
precedents to refer back to, and even the 
best of their tools were clumsy by our 
standards. They had to grope their way 
along. We are fortunate in that we can 
back-track on the trails of progress and 
examine their discoveries in the light of 
modern knowledge. 

The secret lies hidden within the tiniest 
of particles-the atom. An atom is itself 
composed of particles—particles of energy. 
The most readily accessible of these is the 
electron, the work-horse of electricity. 

An atom is made of three kinds of 
primary particles: protons, neutrons, and 
electrons. The inner part consists of protons 
and neutrons, while the electrons revolve 
around this nucleus like planets around the 
sun. Of these three particles, only protons 
and electrons are of electrical importance, 
electrons primarily. 

Let’s try a simple experiment. Take a 
glass rod, and rub it briskly with a piece of 
silk. Now hold it close to a few splinters. 
The splinters will leap up to the glass, cling 
to it for a few moments, then fly away. 
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Fig, 2. Electrons are wiped off the glass. 

When you rubbed the glass, you actually 
wiped electrons off the atoms on the 
surface. (When there is a shortage of 
electrons, we call it a POSITIVE charge.) 
Any electrically charged body will attract 
uncharged particles. As the splinters clung to 
the glass, it drew electrons away from them. 
Soon they also had a positive charge. Two 
objects with the same electrical charge will 
repel, or push each other away. 

Take a piece of hard rubber and rub it 
briskly with a piece of wool or simply draw 
a hard rubber comb through your hair. This 


rubs electrons onto the rubber, making a 
NEGATIVE charge. A toy balloon rubbed 
on your shirt sleeve will stick to the wall, 
because it becomes charged. 

There are a great many materials which 
you can charge by rubbing. A piece of paper 
will cling to the wall after being rubbed with 
a wooden stick. Your clothing, rubbing 
against the seat of a chair, or an auto seat 
will generate enough electricity to give you a 
snappy shock! 


WINDOW GLASS - 




. —**_^^_ < J 




l \ 5 

V WOOO SPLINTERS l/S? 

'•WOOD 


Fig. 3. Wipe the glass and watch the splinters 
dance. 

Here is an easy-to-make demonstration. 
Sprinkle a few splinters on a table-top. Place 
a piece of glass about 14inch over them. Wipe 
the glass briskly with a silk cloth, and watch 
the splinters dance! This works best on a dry 
day; the dryer, the better. On a rainy day it 
may not work at all. 

... W2FEZ 



stellar!!! ndustries 


DIV. OF STELLAR I. Ik. 
SALES AMD SERVICE 


AEROTRON 

AMECO 

ANTENNA SPECIALISTS 
COLLINS 

CORNELL DUBILIER 
CUSH CRAFT 
R. L. DRAKE 
DOW KEY 

EDITORS & ENGINEERS LTD. 

EICO 

ELECTRO-VOICE 
ESSCO 
E-Z WAY 
GALAXY 


GONSET 

HALLETT 

HALLICRAFTERS 

HAMMARLUND 

HY-GAIN 

ICE 

E. F. JOHNSON 
LINEAR SYSTEMS 
MARS (PAUSAN) 
MclNTOSH 
MOSLEY 
MOTOROLA 
NATIONAL 
NEWTRONICS 
OMEGA-T 

GLEN FADDEN, W2CXX/2 


stocks 

RSGB 

RADIO AMATEUR CALLBOOK 
REGENCY 

RUSSELL INDUSTRIES 
SBE — WEBSTER 
SHURE 
SWAN 
TELEX 
TURNER 
UNADILLA 
VARITRONICS 
VIBROPLEX 
WATERS 
WILCOX 


10 GRAHAM ROAD WEST • ITHACA. N. Y. 14850 • TELEPHONE AREA CODE 607 273-9333 

HOURS: 9:00 A.M. to 5:30 P.M. Monday through Friday 9:00 A.M. to 5:00 P.M. Saturday 


NOVEMBER 1969 


57 




Tom Laffin W1FJE-TV 
Hillsboro NH 03244 



Apollo TV & Radio 


The television camera used on the lunar 
surface during Apollo 11 and also on the 
Apollo manned flights prior to Apollo 10, 
was a black and white (monochrome) RCA 
slow-scan camera with a 320 line horizontal, 
10 frame per second vertical format. The 
color television camera used in the Com¬ 
mand Module of Apollo 11 and Apollo 10 
was a three-color wheel Westinghouse canv 
era with a commercial format of 525 lines 
and 30 frames per second. The three colors 
are transmitted sequentially, recorded at the 
site of the deep space antennas, and sent 
without delay by commercial microwave 
networks to Houston. At Houston the three 
colors are converted to commercial mode, or 
dot-sequential, and released to the commer¬ 
cial broadcasting networks. On Apollo 10 
and Apollo 1 1 the video signal was fre¬ 
quency modulated onto a 2272.5 mhz car¬ 
rier from the Command Module. During the 
television transmissions no other signal was 
multiplexed on this particular carrier. How¬ 
ever, the Command Module had another 
S-band carrier at 2287.5 which was fre¬ 
quency modulated with voice and telemetry, 
on sub-carriers at 1.25 and 1.024 mhz 
respectively. In addition, the psuedo-random 
noise code used for ranging was also multi¬ 
plexed directly on the 2287.5 mhz carrier. 
The frequency for the seismometer left by 
Apollo 1 1 is 2276.5 mhz. The seismometer 
frequencies for Apollos 12, 13, and 14 are 


2278.5, 2275.5 and 2278.5 respectively. To 
receive any of these frequencies, you would 
require a very sensitive receiver, and an 
antenna with a gain on the order of plus 44 
db. There are a few companies which man¬ 
ufacture suitable microwave gear and at 
prices beginning at a few hundred dollars. 
The transmitting antenna for the Command 
Module on Apollos 10 and 11 was located 
on the Service Module and its forward gain is 
about plus 27 db. (This antenna was referred 
to as “the high gain antenna.”) The lunar 
module of Apollo 11 utilized a third S-band 
frequency with the erectable parabolic re¬ 
flector placed on the lunar surface. This 
portable antenna has a forward gain of plus 
32 db and was used throughout the explora¬ 
tion. Both the RCA camera left on the moon 
and the portable antenna, as well as other 
equipment, are scheduled for further use in 
future missions to the first lunar landing site. 

In addition to the unified S-band system, 
a VHF system can be used alternatively, and 
the VHF system of Apollo 11 provided voice 
communications between Armstrong and 
Aldrin, and between the lunar module and 
the command module. The VHF system is 
redundant to the S-band system, and the 
lunar TV, audio, and bio-medical data could 
have been transmitted directly on VHF to 
earth. Two VHF frequencies were provided 
at 259.7 mhz and 296.8 mhz. The 296.8 
mhz frequency was used for voice eommuni- 
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cations between Armstrong and Aldrin, and 
between the lunar module and Mike Collins 
in the Command Module. In the Command 
Module of Apollo 10 and Apollo 11 is a 
second redundant audio-only transceiver, re¬ 
ferred to as the “high frequency” system, 
and the operating frequency was just above 
WWV, at 10.006 mhz. In the Service Mod¬ 
ule, a recovery beacon operates during 
splash-down on a frequency of 243 mhz. 
(Note: The mixer-diodes used in commercial 
UHF-TV work well at these VHF-UHF 
frequencies.) A Sylvania “walkie-talkie” is 
also included in the service module to aid in 
recovery and to provide communications 
between the recovery vessels and the astro¬ 
nauts. 

The types of emmission for audio is 
mostly FM, although communications be¬ 
tween the lunar module and the Command 
Module was AM during Apollos 10 and 11. 
The types of emmission for telemetry in¬ 
clude a variety of PAM/FM/FM, 
PCM/FM, SS/FM, SF/FM, on twenty-six 
channels. When television is not on, tele 
metry is multiplexed on the various S-band 
frequencies. When the telemetry is used on 
VHF, the frequencies used fall between 
226.2 and 258.5 mhz, with one microwave 
channel in the Instrument Unit (used during 
launch only) on 2277.5 mhz. Other specific 
VHF frequencies used on Apollos 10 and 11 
include 230.9 and 237.8 mhz for the Com¬ 
mand Module, 247.3, 257.3, and 228.2 mhz 
for the lunar module. In only the lunar 
module, an altimeter was provided which 
operated on the X-band. A backup unified 
S-band system included frequencies of 
2101.8 mhz (to the lunar module), 2282.5 
mhz (which was used on Apollo 11) (from 
the lunar module), and 2282.5 mhz (used 
from the Command Module), and 2106.4 (to 
the Command Module). The average speed 
of the telemetry data is about 1200 bits per 
second, although the stations at Goldstone, 
California, Cape Kennedy, Florida, and 
Houston, Texas, have no upper speed limit. 
During Apollo 11, the huge dishes at Gold- 
stone, California, were used at all possible 
times, although a massive global communica¬ 
tions network (NASCOM) provides constant 
communications regardless of the tangent or 
orientation of the earth. The global network 
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communications myrad is centralized at the 
Goddard Space Flight Center at Green Belt, 
Maryland. The relay frequencies include 
many which can be received on ordinary 
general coverage receivers with telemetry 
having frequency precedence. (These fre¬ 
quencies can be obtained by writing the 
Goddard Space Flight Center.) W1FJE-TV 
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The Receiver- 


The Overlooked Piece 


Mention test equipment, and the usual 
picture of a bench loaded with scopes, 
meters, tube checkers and various other 
equipment comes to mind—rarely does one 
find a receiver used as a standard piece of 
test gear. For many years the common 
receiver has been overlooked as a valuable 
addition to any test bench. 

Recently I acquired a RBM-4 surplus 
Navy receiver after a round of trading. 
Having a SB-300, a NC-183 and various 
other special purpose receivers and trans¬ 
ceivers, I was hard pressed to find a spot for 
the old workhorse. It eventually wound up 
on the test bench and it wasn’t long before I 
realized its worth as a versatile piece of test 
gear. Besides the usual uses of a receiver-con¬ 
verter alignment, VFO alignment, checking 
for parasitics and harmonics—there are many 
other uses it can be put to on your 
work-bench. 

Signal Generator 

The receiver can be used as an excellent 
signal generator. Just couple lightly into the 
local oscillator and install a BNC connector 
on the front panel and you are in business. 
To read the frequency, all you have to do is 
read the frequency of the band in question 
and subtract the if frequency from it. 

Some receivers have the local oscillator 
operating on the high side of the received 
frequency; in this case add the if to the 
received frequency to find the frequency of 
the local oscillator. With a general coverage 
receiver you will get enough range to cover 
most of your alignment needs. The receiver 
should be recalibrated after this modifica¬ 
tion, since the original calibration may be 


Peter Bertini, K1ZJH 
257 Elm Street 

Windsor Locks, Connecticut 06096 


of Test Equipment 



#- * ADO 


COUPLING FOP USE AS A SIGNAL GENERATOR 

affected by the added components. Also 
remember any load placed on the rf output 
will cause a small change in frequency. In 
any case the signal will be as stable and 
accurate as many of the medium priced 
signal generators on the market. 

General Purpose Audio Amplifier 

The audio amplifier may be coupled in to 
provide your workbench with a general 
purpose audio amplifier. This is an easy 
modification. Install a switch on the front 
panel which will either select the output 
from the detector or the input of a phono or 
similar jack installed on the rear apron of the 
receiver. Many older receivers have pro¬ 
visions for playing a record player through 
the receiver amplifier. In this case you are 
already set. 

Modulation Monitoring 
In addition to being able to listen to a 
signal being received, it is possible to get a 
visual presentation of the signal on your 
oscilloscope. You can monitor your own 
signal as well as those of others without any 
direct connection to the transmitter being 
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monitored. This is accomplished by coupling 
the vertical input of your scope to the first if 
transformer with a 47 pf capacitor. 


1ST IF. 



USING THE RECEIVER FOR MODULATION MONITORING 

Use shielded wire between the oscillo¬ 
scope and the receiver. Realign the if stage in 
question, and you are ready to go. Be sure 
that your scope’s vertical amplifier is effec¬ 
tive at the if frequency! Another word of 
caution—while this is a very effective means 
of monitoring, several things must be 
remembered. Distortion may be introduced 
by the if itself. Few if’s are completely 
linear; the avc will introduce some distortion 
too. The signal may be strong enough to 
overload the if stage. All of this can cause a 
false reading, so before you tell someone his 
signal has imperfections, make sure it is not 
at your end. 

Audio Oscillator 

If you need a quick source of audio, the 
receiver will again come to your rescue. 
Simply beat the bfo against the harmonic of 
a crystal calibrator. If one is not built in, use 
the output of your signal generator. If the 
receiver dial has 1 khz increments.*you can 
get within a few hundred cycles of the 
frequency you want. Unfortunately the 
upper frequency limit is limited by the 
passband of the if and the audio stages. You 
should be able to get up to several khz with 
most receivers. 

Many hams have old standby receivers 
that will not quite fill the requirements of 
today’s crowded ham and swl bands. They 
have been relegated to gather dust on 
shelves, and now is the time to put them to 
work for you again. The number of things 
that can be done with one appears to be 
limitless. It all depends on what you need 
and what you have. The old adage “necessity 
is the mother of invention” certainly holds 
its own in this case. 

. . . K1ZJH 
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208 Pat Street 
Levelland TX 79336 



Voltage Sextupl 



Power Supply 

(Or, How to Get 900 Volts 
without a Power Transformer) 


In a recent article in 73 Magazine, I 
described a transformerless Vi wave voltage 
quadrupler transceiver power supply, 
operating directly from the 117 volt ac 
line, delivering 600 volts high voltage, low 
voltage and bias. Since the article was 
published considerable comment has been 
received from readers. I might add that 
100% of the comments were in favor of 
such a supply, due to the many advantages 
of the transformerless, voltage multiplier 
type. Typical comments were,“That’s a FB 
power supply, Johnny, and I like the idea 
of no power transformer, but my brand of 
transceiver calls for 800 volts, and your 
quadrupler only supplies 600 volts dc. Isn’t 
there a way to use the same idea and give 
more high voltage?” The answer to the 
question is affirmative, and it takes the 
form of a voltage sextupler, which multi¬ 
plies the input voltage by six. The circuit is 
an extension of the modified quadrupler. 
Actually the resultant output voltage is 
more than six times the input voltage, 
about 7.5, because the capacators charge 
up to the peak of the ac voltage imposed 
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Fig. 1. Conventional half-wave quadrupler. 
Full output voltage is across C4. 



Underchassis view. C5 & C6 are in 
foreground, are the tubular type, mounted 
vertically. 

on them, and after rectification more dc 
results than the average value of the ac 
input. Output dc is 900 volts with low 
voltage and bias. 

This sextupler voltage multiplier circuit 
was evolved from the modified quadrupler 
used in the previous article 1 . Figs. 1, 2 & 3 
show how the circuit was developed. In 
fact, this voltage multiplication process 
could be extended an infinite number of 
times, but electroletic capacitors have to be 
used in series, and when they do the 
effective capacitance is reduced. So there is 
a practical limit to this multiplication 
business, as the regulation begins to suffer 
as the effective capacity is decreased. 

I have never seen this circuit in any of 
the textbooks, but it is a practical circuit, 
and the results are excellent. Voltage 
regulation is good, but not as good as with 
the quadrupler, due to the fact that the 
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output capacitance is made up with C2, C4 
& C7, three 300 mfd. capacitors in series, 
giving an effective 100 mfd. C5 & C6 in 
series make up the capacitor for the fifth 
multiplication. Two 200 mfd. at 450 volt 
units giving an effective 100 mfd. All 
capacitors are of the twist-lock, can type, 
except C5 & C6 which are tubular type, 
since no manufacturer makes a 200 mfd 
450 volt type in a can. The photographs 
show the type brackets used to mount the 
tubulars in an upright position on the 
chassis. The 900 volts high voltage drops 
about 80 volts under 250 ma voice peaks, 
which is still under 10% regulation. Not 
bad for this type of power supply, or any 
other hv supply. The low voltage tap only 
drops about 5 volts, under voice peaks. 

A 5 x 9 x 2 inch aluminum chassis was 
used to mount the components on and a 
front panel was used to mount a 4 in 
speaker. The photographs show the parts 
layout, although nothing is critical. The 
lone transformer is for the filaments, and is 
surrounded by the forest of capacitors. The 
schematic of the complete supply is shown 
in Fig. 4. 


I20VAC 

INPUT 



Fig. 2. Modified and redrawn quadruples 
By putting C4 and C2 in series, a lower 
voltage capacitor can be used for C4. 

Mention should be made here of the 
surge resistor arrangement. It is an absolute 
necessity to protect the diodes, when the 
power supply is first turned on and the 
capacitors look like a dead short; however, 
after thirty seconds the resistor is shorted 
out by the time delay relay Kl, as the 
resistor serves no other purpose, and if left 
in the circuit causes a voltage drop as 
current is drawn through it. A one volt drop 
in the input causes approximately a IVz 
volt drop in the output voltage at the high 
voltage tap. 



Fig. 3. By extending the circuit of Fig. 2 
with two or more diodes and capacitors, 
we wind up with a voltage sextupler, multi¬ 
plying the line voltage times six. Two capa¬ 
citors, CB and C6, have to be used in series 
for the fifth multiple because approximately 
750 volts appear at this point. 

Each diode has an .01 disc ceramic 
capacitor across it for transient protection. 

All of the precautions should be used on 
this power supply, as were used with the 
quadrupler, since it operates with one side 
of the ac line grounded. However, nothing 
is to be feared if the ac line plug is inserted 
correctly. This can be determined by two 
different methods. The first is to run a 
ground lead from the power supply chassis 
to a good ground: Cold water pipe, or a 
driven ground rod. With the switches in the 
power supply turned off, insert the ac plug 
into the wall outlet. If the neon bulb 
ignites, the plug is in correctly. If the neon 
bulb doesn’t light, just turn the plug over, 
and you are in business. 

The other method is to determine which 
one of the sockets in the ac wall outlet is 
the neutral or grounded leg of the 
incoming power. City electrical wiring 
codes specify that the larger of the two 
sockets be the grounded or neutral leg, but 
be sure and play it safe and find out for 
sure. After you determine which is the hot 
and neutral, use a polarized ac plug. This is 
the preferred method, and can be deter¬ 
mined with an ac voltmeter, by hooking 
one lead to a ground and plugging the 
other lead into either socket which gives 
you 120 volts. The one that doesn’t give a 
reading is the neutral leg, therefore ground. 

This power supply has been used with 
all of the commercial transceivers on the 
market requiring an external power supply, 
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Complete schematic of sextupler power supply. 


with excellent results. The value of RIO 
may have to be changed to drop the 
voltage on the low voltage tap to give the 
correct amount for your particular brand 
of transceiver. The light weight, 5V4 
pounds, and good voltage regulation make 
this type of supply an excellent choice for 
the modern day, compact SSB transceivers 
on the ham market today. And the cost 
isn’t too bad. Purchasing all of the parts 
new, this supply can be duplicated for 
about $40.00. Quite a savings for the 
energetic ham who wants to build at least 
part of his station. 



Front panel has been removed to show 
component arrangement. All capacitors 
with cans above ground potential have 
cardboard covers over them for shock 
protection. C5 & C6 are 2nd & 3rd 
capacitors from left, front. 


One friend of ours who travels quite a 
good deal by commercial airlines uses this 
power supply along with a Swan 240 and it 
makes quite a lightweight and compact 
station that he carries in a small suitcase 
aboard the plane without having to pay 
any excess baggage allowance. 

After first building this power supply, it 
was used to power a linear amplifier using 
4 TV horizontal sweep tubes in a grounded 
grid circuit. The Quadrupler P.S., described 
in a previous article 1 powered an HW-12 
transceiver used as a driver for the linear. 
With this arrangement we ran 900 watts 
PEP input, without a power transformer in 
the whole station. Our next project is to 
build an Octupler, an eight multiplier, to 
power the linear. 

I hope that this article has filled the 
need for a higher voltage, voltage multiplier 
type of power supply, for those who wrote 
and inquired about the possibilities. 1 
answered all letters of request and hope 
that the information in this article has 
helped to build a good case for the voltage 
multiplier and to enlighten the radio 
amateur on the subject. 

. . . W5NGX 

1. John R. Bell W5NGX, A Transformerless Trans¬ 
ceiver Power Supply, 73 Magazine, June 1968, p. 
62. 
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Reliance Check 

Have you ever been plagued by the 
situation of having installed an interference 
trap or filter, either home built or factory 
manufactured, only to find out that it does 
not perform the way you had been led to 
expect? A sure fire method of pre-testing the 
interference trap or filter can be found in 
most ham shacks or can be found at most 
experimenter’s work bench. 



GRID-DIP UNIT UNDER FIELD STRENGTH 

METER TEST METER 

All the test equipment needed is a grid 
dipper, or variable frequency calibrated osc¬ 
illator with low output; and a field strength 
meter with a means of indicating signal 
strength. The trap or interference filter 
undergoing testing is connected in the fol¬ 
lowing manner: the input leads are con¬ 
nected to a pick-up loop to be connected to 
the frequency source, such as the grid dip 
meter or the variable oscillator; the output 
side of the unit is then connected to a test 
probe that in turn is connected to the field 
strength meter; the frequency to be trapped 
is then set up with the source and the 
amount of energy passed through the filter 
can be read out on the field strength meter; 
the trap or interference filter may then be 
adjusted to pass the minimum amount of 
energy at the frequency preset at the signal 
source. By this method you may pre¬ 
determine the effective band width of the 
unit before installation. 

This method has been in use at my 
location for quite a while and has been 
found to be quite accurate in setting up 
traps by the tvi committee of our radio club, 
of which I am a member. It is felt that in 
passing along this method, some time might 
be saved in other locations. 

W. R. Lingenbrink W6HGX 
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Send perfect morse code — from 5 to 50 words 
per minute. Excellent to build up your code speed — 
anyone can send practice code. 

• Self-completing characters with automatic 
character spacing. 

• Precision kit includes all parts, such as metal 
case and printed circuit boards, and de¬ 
tailed. illustrated instructions. 

• Pre-assembled keyboard with standard type 
writer key arrangement and spacing. 

• Special characters included, such as AR, 

SK, BT, period, comma, question mark, 
slant bar. 

• Self-contained battery operated — two 
standard "D" cells. All solid state. 

• . Built-in sidetone and speaker, fast acting 

relay output. 
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CURRENT USED GEAR LIST 

Ameco CM A all band converter 160 thru 2. 

Less crystals $ 49.00 

Collins 32V2 transmitter $ 99.00 

Collins 62S1 6 & 2 meter trnsvrtr $549.00 

Collins 75A2A with both 3 & 6 kc filters 
& matching speaker $199.00 

Collins 75S 1 Rcvr. w/wts rjtn. tuning $299.00 
Drake 2A with matching speaker $139.00 

Eico 752 DC mobile power supply $ 49.00 

Hallicrafters HT30 SSB/AM/CW xmtr. $ 89.00 

Hallicrafters HT32 SSB/AM/CW xmtr. $125.00 

HallicraftersSR42 meter transceiver $109.00 

Hammarfund HQ170A-VHF all bands 


160 thru 2 

Heath HW12 75 meter transceiver 
Heath HP13 DC mobile supply 
Heath HP23 AC supply 
Johnson Viking Ranger factory wired 
Johnson Viking Ranger 
Johnson Dlx mtrd kw match box 
Knight TR 106 6 meter xcvr 
Swan 350V w/mtchg 117XC sply/spkr 
late model 

Swan 410C vfo (new) for 350c/500c 
Swan TV-2 (14 me. if) 2 mtr. xcvr. 
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$ 89.00 
$ 49.00 
$ 39.00 
$ 89.00 
$ 69.00 
$ 110.00 
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$199.00 


All Gear Unconditionally Guaranteed 




BOX 37A PHONE 605-886 5749 

WATERTOWN. SO. DAKOTA 57201 


NOVEMBER 1969 


65 






Joel Eschmann, K9MLD 
2036 Erie Street 
Racine, Wisconsin 53402 


The Unikey 


If you arc a CW man like I am and have in 
your possession, as my wife puts it, a rather 
oversize junk box occupying one bedroom 
and 50% of the basement, you will appre¬ 
ciate putting these parts to good use. 

I am an avid 40 meter operator, and while 
on the air one Saturday morning I couldn’t 
help noticing again the increasing number of 
automatic keys or keyers. Well, I looked at 
my wallet and then at my rather large junk 
box and decided 1 couldn’t buy one right 
now, but I could build it. 

I rummaged for a few minutes and 
located an old logic module I once used in 
my many experiments for a clock divider. I 
pondered with a black board and chalk and 
arrived at a practical keyer for slow and high 
speeds - 5 to 30 wpm. I use a sideband 
transceiver on CW and since I wanted to hear 
what 1 was sending, I added a simple 
sidetone oscillator. 

The original unit was constructed in a 
small sloping-front cabinet with a 110 vac 
power supply. 1 approached numerous 
friends who had a desire for a keyer but 
wanted it portable for field day activities 
and, believe it or not, mobile operation. The 
first unit functioning on a 24 vdc supply, 
due to the relay used, would of course prove 
not to be very practical on 12 vdc. Then 
having to buy a relay, it was felt an 
important design improvement to use a reed 
relay which I will explain later. 

Circuit Description 

This design is very straightforward and 
easy to understand. It you are like me, you 



The Unikey with side tone. 


dislike buying or building anything which 
you don’t understand. 

The keying circuit is made up with (Q1) a 
2N2646 unifunction transistor. The unijunc¬ 
tion is a remarkable addition to the tran¬ 
sistor family. (Fig. 1.) 

By varying R1 or Cl it is possible to alter 
the rate of discharge or to change the 
frequency of the oscillations. In our case 
speed is achieved by more conveniently 
varying Rl. Utilizing two diodes for what 
we’ll call steering, we are able to electro- 
mechanically change speed and switch on 
the remaining circuitry. (Fig. 2.) 

Key closed for dash operation, current 
flow is through only resistor R2 plus re¬ 
maining stages. R2-R3 plus Cl establishes 
dash frequency, Rl being blocked with the 
diode Dl. Key closed for dot operation, 
current flow is through D1-D2, R1-R2, plus 
R3-C1. Now observe Rl is now across, in 
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TO KEYED 
CIRCUIT 



if- DO NOT CONNECT if SIDE TONE IS NOT REQUIRED 

02,3,4,5 2N3053 NPN 

01,6 2N2646 

RRI MAGNEREED W1G2X I2V0LT 


Fig. 1. The unijunction—remarkable addition to the transistor family. 


effect, R2 causing a smaller R total which 
will increase the original dash frequency to 
establish a dot frequency. The ratio, of 
course, is fixed in this circuit to minimize 
adjustment required by the operator. 

The desired code speed is adjustable with 
R3. If the parts described on the schematic 
are held close to designated values, 5-30 
wpm can be achieved. Before proceeding to 
the remaining stages I would like to explain 
what might seem like an extra compo¬ 
nent — a diode from the emitter of Q1 to 
the supply side of the 1 50 ohm resistor on 
Ql’s base No. 2. This is an important 
component which I didn’t want to overlook. 
This diode supplies a discharge path for the 
capacitor in the emitter circuit of Q1 
allowing it to be totally discharged in the 
event a key open situation would exist in the 
middle of any character. This way you are 
guaranteed a uniform character regardless of 
speed. 

Using a sawtooth to switch leaves a little 
bit to be desired for a proper logic switch, 
usually a square wave. But, by using some 
magic, we can cheat a little. We will depend 


on, for proper logic information, the satura¬ 
tion of Q3 in Fig. 1. 

The instant the dash key is closed, RRI 
will also close until the proper ramp level is 
achieved on the base of Q2. This level is 
adjustable and is set by the operator once. 
The adjustment is described later. The col¬ 
lector current will rise and the voltage 
collector Q2 to ground will go to zero 
approx, causing the base voltage on the base 



Fig. 2. Circuit during dash cycle. 
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TOROID CORES 


Red "E” Cores-500 kHz 
to 30 MHz- n = 10 


# 

OD 

ID 

H 

EACH 

T-200-2 

2.00" 

1.25" 

.55" 

$3.00 

T-94-2 

.94 

.56 

.31 

.75 

T-80-2 

.80 

.50 

.25 

.60 

t-48-2 

.68 

.37 

.19 

.50 

T-50-2 

.50 

.30 

.19 

.45 

T-37-2 

.37 

.21 

.12 

.40 

T-25-2 

.25 

.12 

.09 

.30 

T-12-2 

.125 

.06 

.05 

.25 

Yellow " 

'SF" Cores-10 

MHz 



to 90 MHz* « = 8 




T-94-6 

.94 

.56 

.31 

.95 

T-80-6 

.80 

.50 

.25 

.80 

T-68-6 

.63 

.37 

.19 

.65 

T-50-6 

.50 

.30 

.19 

.50 

T-25-6 

.25 

.12 

.09 

.35 

T-12-6 

.125 

.06 

.05 

.25 

Black "W" Cores-30 MHz 



to 200 

MHz- = 7 




T-50-10 

.50 

.30 

.19 

.60 

T-37-10 

.37 

.21 

.12 

.45 

T-25-10 

.25 

.12 

.09 

.40 

T-I2-I0 

.125 

.06 

.05 

.25 

FERRITE 

BEADS: .125 

" * .125”, n z 

= 900. With Spec 

Sheet & 

Application 

Notes Pkg of 

12, $2.00 


KILOWATT TOROID 

BALUN KIT: 

Still only 

$5.00 


EXPERIMENTER'S 2 CORE TOROID KIT—This famous 
kit contains cores, wire, and charts so that you can 
make your own high p modern inductors for hun¬ 
dreds of practical applications.: $1.50 

MINIMUM ORDER: $1.00 
Please Add 25f£ per order 
for Packing & Shipping 

AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif. 91607 


ANTENNA SPECIALS 


Hy-gain 

was 

Special 

5BDT 

39.95 

24.50 

4BDT 

29.95 

17.50 

3BDT 

19.95 

12.50 

2TD traps 

14.95 

9.00 

WANTED: General Coverage 
in Good Shape. 

Receivers 


H C J ELECTRONICS 


E. 8214 SPRAGUE 
Spokane, Wash. 99206 




T R A N S K E Y(tm> 


$34.95 

Postpaid 


Electronic Keyer and Monitor 

♦ Transistorized; relay output. 

♦ Key built-in; wired, ready to operate. 

♦Continuously variable speqjpJs 5-50 WPM. 

♦Penlight cells or 6V external source. 

♦ Key contacts adjustable 

♦ Push switch on back, automatic or semi-automatic operation. 

♦ Dot space ratio adjustable. 

♦ Variable tone control on monitor. 

♦ Keyer 3V» x 5 Y» x 1&, Weight 2 lbs. 

♦ Unconditional one year guarantee. 


Calif, dealers: Scott Radio, Long Beach; 
Wireless Shop Inc., Vallejo, Calif* 

DEALERS WANTED 


W6PHA - GLOBAL IMPORT CO. 

BOX 246, EL TORO, CALIF. 92630 


of Q3 to also go to zero. With the base 
voltage zero the collector current of Q3 will 
also be zero causing RR1 to open. 

Before proceeding to the dot sequence, I 
would like to explain the reed relay and my 
reason for using it. The construction is 
simple; two iron strips, gold plated, held in 
close proximity in a glass tube in a vacuum. 
Surrounding this glass tube is a coil of wire. 
Simple, isn’t it? (Fig. 3.) 

When the coil is excited, the contacts act 
as an armature and close upon becoming 
magnetized. I used this relay for many 
reasons: (1) There is no armature mechanics 
(fewer moving parts). (2) Fixed spring rate 
(tension). (3) Low current consumption. 
(4) Large currents can be handled. This 
means any kind of keying can be used, (e. g. 
Grid Block, Cathode, etc.). (5) Sealed and 
quiet. (6) Fast, no contact bounce as com¬ 
pared to a conventional relay. To sum it up: 
regardless of speed or circuit to be keyed, to 
practical limits, this unit will out perform a 
relay. But, not to sound like a salesman, you 
be the judge. 

With the relay theory understood, we can 
proceed to the dot function. The instant the 
dot key is closed, RR1 again will close as in 
the dash description. See Fig. 1. Except for 
two differences. First, with the steering 
diodes adding resistor R1 across R2 in Fig. 2 
the rate of oscillation of Q1 will increase or 
speed up. Second, by adding a slight amount 
of forward bias to Q2 through a 220 k 
resistor we will in effect change, electro- 
mechanically, the point at which Q2 will 



U-u 


REED RELAY 


mm n o 


Fig. 3. Construction of reed relay. 
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conduct giving us the 3 to 1 ratio for a 
proper dash to dot relationship. 

The sidetone circuit, which remains to be 
explained, can be eliminated if you don’t 
need it. However, its function is desirable, if, 
like me, you want to hear what you are 
sending when you use a SSB rig for CW. The 
sidetone circuit extracts its information, like 
the relay and keying transistor Q3, from the 
collector of Q2. Two logic switches, Q4 


LEARN RADIO code 


THE EASY WAV! 

• No Books To Read 

• No VUual Gimmick* 

To Distract You 

• Just Listen And Learn 
Based on modom psychological 
techniques—1THU court* will tek* 
you boyond 13 w.p.m. In 

LESS THAN HALF THE TIMEI 
Albua cent.in. tkru 12" Available on magnetic 
IP’s 2>4 hr. instruction tape, $9.95 - Cassette, $10.95 



which shapes the sawtooth to resemble more 
a square wave and Q5 the sidetone switch, 
are used. To explain more easily, when Q2 
collector is on Q4 is off and Q5 is on. Since 
Q5’s collector has about 10-12 volts on it, 
this means the unijunction sidetone oscilla¬ 
tor has a supply voltage allowing it to run at 
an audio frequency approximately 1500 hz, 
which is heard through the speaker in the 
Base No. 1 lead. The speaker may be 4 to 50 
ohms, whatever you have in your junk box. 

As for adjustment of the threshold pot, it 
can be achieved in a number of ways. The 
best is with a dc scope and applying a supply 
through the reed switch adjusting for a 3 to 
1 ratio on the scope pattern. Next, just listen 
to the sidetone oscillator and adjust until the 
proper character is heard. Last, use a VOM 
to observe a RMS 3 to 1 ratio of collector 
voltage of Q3. If for any reason the ratio is 
difficult to achieve, adjust the threshold pot 
for dash character and change the 220 k bias 
to set the proper ratio. If the parts described 
are used, you should have no problems with 
your keyer adjustment. 

Rather than buying different makes and 
styles of transistors, I thought it well to use 
only two different ones. The unijunctions 
2N2646 and switching transistors 2N3053 
NPN both are available at most parts houses. 
The only unique component is the reed 
relay. Due to the use of eight small 1.5 volt 
penlight cells as a source of supply, a low 
current reed was used. I purchased a 1 amp 
Magnereed W102X with gold contacts from 
Allied Radio of Chicago. You will note total 
current consumption is about 20 25 ma. 
Excluding resistors, capacitor, speaker and 
pots, the reed and all semiconductors will 
cost about $10. Not bad considering what 
keyers go for these days. See you on forty 
soon, I hope. 

.. . K9MLD 


EPSILON Ofc] RECORDS 


206 Gut Front Straat, Florence, Colorado 


BACK ISSUE GUNSMOKE ! 

30, count ’em 30, stupendous tremendous 
(more handbooks than magazines) fascinat¬ 
ing enormous devastating incredibly ener¬ 
vating back issues of 73.. 

ONLY $5.00 

postpaid worldwide 

Yes...yes...yes...here is a 

g olden opportunity to 
low your mind on 30 
back issues of 73. You 
send us$5 in negotiable 
securities, cash or check 
and we will send you an 
unbelievable miscellany 


era. These are all rare 
collectors items. Every 
one could likely be wo¬ 
rth a fortune to you. Who knows, you might 
even find a rare January 1961 in this pilal We 
don't even know what is in these packages. To 
keep costs down we have had these maaazines 
packed into sloppy bundles by' the Chimps 
from Benson's Wild Animal Farm (nearby). 
Watch out for banana skins. —If you want 
specific issues of 73 they are available at the 
low low (high) price of $1 each. Unless we 
don't have them. In which case the price is 
higher. —How about sending a bundle to a DX 
friend? Back issues of 73 are worth their weight 
in unicorn dung in most countries. —Money 
received without a shipping address will be used 
for beer. 

73 Magazine Peterborough NH 03458 


of thirty different (all 
different) back issues, 
all from the 1960-1966 
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LETTERS 

Dear Editor, 

First of all I want to tell you how much I 
support your idea of a magazine that would be for 
Novices, SWL’s and CB’ers. You see, I’m only 12 
and haven’t quite got my Novice yet (I hope to 
soon). But I would mainly like to ask you about 
this: 1 support Barry Goldwater’s Senate Joint 
Resolution 27 as do many others. As you know, 
this bill would allow immigrant radio amateurs 
(permanent residence ones) to apply for a W 
license. 

Steve Antosh 
1524 North Oklahoma Avenue 
Shawnee, OK 74801 

Readers — let your Congressman know you care. 
Write today. 

Dear Wayne, 

The article on Broadcast Engineering in the 
August issue of 73 came somewhat late for me as I 
had gotten a job with WCWA AM & FM here in 
Toledo early this summer. This type of work is fun 
as well as profitable for a ham who is willing to put 
just a little time to study. As I am only 17 and a 
Novice, it would be no major undertaking for one 
who is more experienced in electronics. To show 
how it can be helpful to a younger person, I was 
employed as a replacement engineer for summer 
vacations and was able to buy a car just in one 
summer, and I was kept on as a weekend man 
when normally just the announcer is on duty. This 
is going to help keep me in college where before I 
wasn’t sure if I could afford a second year. Keep 
the good articles going! 

Rusty Kinner WN8ZID 
736 Holland Sylvania 
Toledo OH 43615 

Dear Wayne, 

Please accept my sincere thanks and appreci¬ 
ation for running the Staff series: Getting Your 
Extra Class License. Although it is not yet com¬ 
plete, I used the published parts to good advantage 
in taking and passing the Extra Class license when 
the FCC came to Hartford earlier this month. 

It is well written and simplifies difficult theory 
to the point a non-technical person as myself can 
properly learn the reason WHY something is so, 
and not merely memorize by rote, a paraphrased 
manual. 

Ted Melinosky K1GUD 
Frederic Road 
Vernon CT 06086 

Dear Wayne, 

The reason you haven’t received any manu¬ 
scripts from me for a while is a long story-an 
almost unbelievable story-I’ll burden you with it 

About three weeks ago, while working on 
another article for 73, I decided to update my 
inverted vee. The old clothesline rope kept break¬ 
ing so I thought I’d go sexy and buy some 
polypropolene rope. I went to a reputable hard¬ 
ware store and ordered 200 feet of the stuff. The 
dumb broad that waited on me handed me the 
spool and told me to stick a finger in each end. Me, 
a bigger fool, did! She ran down the aisle about 


twenty feet before I realized that the inserts were 
metal and that the pencil sharpener action was 
rapidly putting a good point on my index fingers. 

I dropped the spool and bled all over the place. 
She didn’t say she was sorry, but she did toss me a 
couple of Bandaids. 

So for a week I had both index fingers all 
wrapped up and very, very sore. I couldn’t type. 

Last Tuesday, with my index fingers about 
healed, I was installing some plastic water piping 
and was using my. Swiss Army jack-knife. The 
blade closed up on me and went right through the 
nail and over half of the middle finger of my right 
hand-the tip hung off. 1 puked, called the ambu¬ 
lance and went to the hospital. They sewed the 
silly thing back on and put a bandage on it. 

It is that finger that, when raised singularly 
from a closed fist (shades of Jackie Mason), can get 
you a fat lip, for it has far reaching implications. It 
throbs like mad and I have come close to getting 
that fat lip on anv number of occasions since 
Tuesday. Because it does throb, I have to hold the 
arm up and keep the other fingers away from it. 
So, as I walk around, it appears as if I were giving 
everyone the finger. 

When the big bandage comes off the digit I’ll be 
back at the typewriter and get more articles to 
you. 

Bob Manning 
Box 66 
West Rye, NH 03891 

Dear Wayne, 

Many thanks for the August article “The Gene¬ 
sis of Radio Reception.” It was interesting and Bill 
Hood appears to have done considerable research 
on the subject. But Mr. Hood didn’t research one 
area well enough. Marconi was NOT “the first to 
use radio waves over a great distance ... able to 
transmit for several miles.” Through the arduous 
efforts of Thomas Appleby W3 AX it has been fully 
documented that the honor belongs to Doctor 
Mahlon Loomis, a Washington, D. C. dentist. The 
89th Congress passed a Joint Resolution to this 
effect in 1965. 

In 1864, Dr. Loomis invented the first wireless 
telegraph communications system and in 1866 he 
demonstrated two way wireless communication 
over a distance of eighteen miles between two 
Virginia mountain peaks. In 1869, Loomis peti¬ 
tioned the U. S. Congress for a $50,000 grant to 
develop his system (it was refused). In 1872 (two 
years before Marconi was even born), Loomis was 
granted the first patent (#129,971) ever issued by 
the U. S. Patent Office for a wireless system. 
Finally, in 1873, the U. S. Congress granted him a 
charter incorporating the Loomis Telegraph Com¬ 
pany. 

Dr. Loomis was a far sighted man as well as a 
unique scientist. He envisioned world-wide com¬ 
munications using his wireless system and even 
developed a means of electrically fertilizing his 
garden by sending a current through underground 
wires. In 1860, before his wireless years, he 
replaced the battery system of a 400 mile telegraph 
line with a kite system that tapped the electrical 
charges of the upper atmosphere. And Loomis 
didn’t neglect his profession. He is acknowledged 
by the dental profession to be the inventor of 
artificial teeth and held U. S., British and French 
patents for the false choppers. Other patents 
included the electrical thermostat and a cuff or 
collar fastener. 
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FLASH! 


The FCC announced September 24th that they had decided to abort 
the further changes in the CW bands set for November 22nd. Ditto the. 
further changes in six meters. The changes in the phone allocations will 
go through as proposed. 


Until recently most of Dr. Loomis’ accomplish- 
ments were unrecognized. However, Tom 
Appleby’s interesting book “Mahlon Loomis, In¬ 
ventor of Radio” has given credit to this remark¬ 
able man. The book can be obtained directly from 
W3AX ($3.25) at 5415 Connecticut Ave., N. W., 
Washington 15, DC. 

Wm. B. Shepherd W3ZSR 
12,000 Twin Cedar Lane 
Bowie MD 20715 

Dear Wayne, 

Here are my comments on the Diamond letter 
in September (p.154). First, I wonder if Mr. 
Diamond is a ham and if so why he doesn’t give his 
call? I also wonder if he is an “Engineer” (register¬ 
ed professional engineer) in the State of California? 
Any examination is hard, even the first phone, if 
you don’t know the answers. My son (16) passed 
his General today and did not do it by mem¬ 
orization. He learned the theory! The broadcast 
industry also has its six-week wonders with first 
phone tickets gained by memorization. I had my 
commercial license before I got my ham ticket, but 
perhaps it was “easy” when I took the exam 18 
years ago. I have been on the air for 16 years on 
AM-FM-SSB-CW-RTTY and have built more equip¬ 
ment than 1 care to remember. I now use commer¬ 
cial gear and so does W0BL (KATZ), W0BK 
(KXOK) and W0LWG (KWK), all chief engineers. 
We have all been around a few years in the 
broadcast and ham game and when we hire a 
technical person, a ham license is his best recom¬ 
mendation! 

Meivon Hart W0IBZ 
WIJ 

St. Louis MO 63101 
(continued on page 132) 


NO-NO Frequencies 

Here is a list of frequencies you are no 
longer able to use, courtesy of Incentive 
Licensing. This may be a bit easier to follow 
than the long lists of permitted frequencies. 


License 

22 Nov 

., 1968 

22 Nov. 

, 1969 

Advanced 

3,500 - 

3,525 

3,500- 

3,525 


3,800 - 

3,825 

3,800- 

3,825 


7,000 - 

7,025 

7,000 - 

7,025 


14,000 - 

14,025 

14,000- 

14,025 


21,000- 

21,025 

21,000- 

21,025 


21,250- 

21,275 

21,250- 

21,275 

General & 

3,500- 

3,525 

3,500- 

3,525 

Conditional 

3,800 - 

3,850 

3,800 - 

3,900 


7,000 - 

7,025 

7,000 - 

7,025 


7,200 - 

7,225 

7,200 - 

7,250 


14,000 - 

14,025 

14,000 - 

14,025 


14,200 - 

14,235 

14,200 - 

14,275 


21,000- 

21,025 

21,000- 

21,025 


21,250- 

21.300 

21,250- 

21,350 


50,000 - 

50,100 

50,000 - 

50,100 

Technician 

50,000 - 

50,100 

50,000 - 

50,100 


SCHEMATICS AVAILABLE FROM 73 
$1.00 each 

AR R-15 from June 1965 73, page 78. 

ARC-27 2M Guard Channel Receiver. 

SSB Transceiver, Nov. 1961 73, page 23. 
R508/ARC, June 1965 page 48, before & after. 
73 Magazine, Peterborough, N.H. 03468 



For Your TV Camera 
2:1orE.I.A. Sync Gen 


#4762 94.5 KC $19.95 


#4761 31.5 


KC $9.95 ^ #4763 126.0 KC $19.95 

Please include $1.00 for postage & handling. 

Ask for new free flyer 969D1 out December 1st. 

THE DENSON ELECTRONICS C0RP. 

BOX 85, ROCKVILLE, CONNECTICUT 06066 Phone: 203-875-5198 


NOVEMBER 1969 


71 







E. H. Conklin, K6KA 
Box 1 

La Canada, Calif. 91011 


Transistor Power Supplies 


Although the ideal situation may well be 
to leave factory-made equipment as is, with¬ 
out modification, it is sometimes necessary 
to add some function or accessory. When 
this is done, it is most desirable to leave the 
equipment unaltered if possible or, at least, 
so little modified that it can be restored to 
“mint” condition in a few minutes. Even 
with such a limitation, there are many things 
that can be done. 

Some equipments provide jacks or sockets 
from which filament and plate power can be 
taken for such devices as vhf converters. The 
additional load, however, will add to the 
transformer heat and may exceed desirable 
limits. On the other hand, accessories which 
use transistors may draw so little current that 
the savings of the power in one tube heater 
in the equipment may actually provide more 
than enough power for all accessories that 
might be added. 

Batteries and added power supplies have 
some bulk and may involve inconveniences of 
interconnection. On the other hand, the 
filament transformer in the original equip¬ 
ment can be used conveniently in almost 
every case. Let us examine some of the situa- 



Fig. 1. Circuit for obtaining both plus and 
minus six volts to ground. 






C 1 

^ 125 UF 7 

•f 

125 UF 
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^ Tiv i 
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Fig. 2. Voltage doubler circuit. 2B has 

negative grounded. 2C has positive grounded. 

tions and solutions to the transistor power- 
supply requirement. 

It may be assumed that most existing 
amateur radio equipment using receiving 
tubes has a 6.3-volt filament transformer, one 
side of which is grounded to the chassis. For 
transistor use, sometimes this voltage is a bit 
low, and it may have to provide both posi¬ 
tive and negative polarity to ground in a dc 
supply. In a few cases, the accessory may be 
designed to include transistor circuits which 
are carefully left ungrounded for dc, with by¬ 
pass capacitors isolating the circuit from any 
connections that might reach ground. Coax¬ 
ial cables, for example, may have to be pro¬ 
vided with two blocking condensers-one for 
the inner conductor, and one for the shield 
braid. 

A very simple circuit for obtaining both 
plus six volts and minus six volts to ground 
appeared in the “Der Kleiner Keyer” articles 
in 73 for September, 1965, and May, 1966. 
This is shown in Fig. 1. Actually, the voltage 
varies considerably depending upon the for- 
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Fig. 3. The filament transformer can be 
grounded. 3A is negative grounded and 3B 
has the positive grounded. 

ward resistance of the diode, the size of the 
series resistor (which with other circuit re¬ 
sistance must limit the charging current of 
the capacitor—practically a short circuit-to 
a safe surge value for the diode), and the 
amount of bleeder and useful load. 

In addition, there are several voltage-mul¬ 
tiplying circuits described by Jim Kyle and 
Murray Baird in 73 for February, 1966, and 
December, 1965. A widely-used doubler sup¬ 
ply is that shown in Fig. 2A. Two diodes in 
each leg—a total of four—are used in the SB- 
400 for the 800-volt supply. Eight in each 
leg on an 800-volt transformer without pro¬ 
tective resistors or capacitors across the di¬ 
odes, but with resistors on the series electro¬ 
lytic capacitors, furnish roughly 2,000 volts 
at a kilowatt in the SB-200. 

The above circuit may be redrawn as 
shown in Fig. 2B with grounded negative; 
but it can be arranged as in Fig. 2C for 
grounded positive. The same transformer can 
be used in two such supplies, provided that 
all circuits fed by one power supply are iso¬ 
lated for dc from the circuits fed by the other. 
Also, because both ends of the transformer 
are above ground at dc, the circuits fed by 

-ISVDC TO GROUND 30 VDC -4-15 VDC TO GROUND 



Fig. 4. By combining circuits in 3A and 3B, 
we can get up to 30 volts out at no load. 
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Coax Switching Sure 
\ and Easy 

£ Single pole, 2 position, UHF-typs 
connectors, radial mounted. 

#550A-2 $10.20 

I Single pole, 5 position, UHF-type 
gr connectors mounted on back plate. 
' #590G $11.55 


TVI Low Pass Filter 1 KW 

85 db on TV bands, 52 ohms charac. imp., 
80-10 mtrs. 11"x3"x2". 

#425 $22.50 

Write for complete catalog and prices 

Barker & Williamson, Inc. 

Canal Street, Bristol, Pa. 19007. (215) 788-5581. 


such power supplies when using a grounded 
filament transformer, must be isolated from 
chassis ground. The usual 6.3 v transformer 
in radio equipment will produce 15 volts 
under no-load conditions in this doubler cir¬ 
cuit. 

By moving one capacitor to the other end 
of the transformer, a slightly different cir¬ 
cuit is obtained which allows one side of the 
6.3-volt filament transformer to be grounded 
to the chassis without isolating the circuits 
fed by a rectifier and filter connected to the 
transformer. This is shown normally for posi¬ 
tive output as in Fig. 3A. It can be reversed 
to provide negative power as shown in Fig. 3B. 
In each case, it produces 15 volts under no 
load. 

At the expense of isolating circuit grounds, 
the circuits of Fig. 3A and Fig. 3B can be 
combined on the same 6.3 v filament trans¬ 
former, as shown in Fig. 4, to produce a no- 
load voltage of 30. This may seem a little like 
lifting oneself by his bootstraps, but it is a 
great convenience for producing voltages for 
transistor gadgetry in existing tube-type radio 
equipment. . . .K6KA 
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Clifford Klinert, WB6BIH 
520 Division Street 
National City, CA 92050 


Bias Design 

Without Curves 


Many amateurs have the impression that 
transistor bias design requires complicated 
calculations, and detailed graphical analysis. 
Complete gain and frequency response cal¬ 
culations usually do require quite compli¬ 
cated analysis, but the basic calculations 
for getting a circuit to work are within the 
capabilities of almost all experimenters. This 
article is presented to show that a few simple 
calculations before assembling a circuit can 
eliminate a good deal of guesswork and 
experimentation that can be better spent on 
other problems. 

Class A Bias Circuit 

Fig. 1 shows the familiar class A bias 
circuit. In the discussion for this circuit we 
will deal only with dc bias values. As a 
review, Fig. 1 shows some of the important 
voltages in the circuit. Vcc is the supply 
voltage, Vb is the base voltage supplied by 
the voltage divider R1-R2, and Vre is the 
voltage drop across the emitter resistor. Vbe 
is the forward biased base-emitter junction 
voltage drop. In silicon transistors Vbe is 
about 0.6 volts, and in germanium transis¬ 
tors this is about 0.2 volt. To simply explain 
how this circuit operates, we will visualize 
the effect of changing the R1-R2 ratio. 
Changing this ratio will either increase or 
decrease Vb, and thus change the bias on the 
transistor. As Vb is increased the transistor is 
increasingly forward biased, and the col¬ 
lector-emitter current increases. Think of the 
transistor as a switch. The base bias controls 
the collector current so that the collector 
and emitter are the two terminals of a switch 
with the base as the handle. With the 
transistor turned off the collector emitter 
voltage, Vce, is equal to Vcc, and no current 


flows. With Vb high, the transistor is turned 
on and Vce is zero. This is the maximum 
current point where the collector current, Ic, 
is given by Ohm’s law as : 

, _ E total _ Vcc n t 

lc R total Rc + Re 



F ig. 1. Transistor bias circuit. This is only for 
dc values and coupling and bypass capacitors 
have been omitted. 


It is frequently helpful to draw a rough 
sketch of the circuit action with use of these 
two current and voltage points. Fig. 2 shows 
how we can illustrate the “switch” action of 
the circuit. The two points are plotted, first 
where the current is maximum and the 
voltage is zero, and then where the current is 
zero and the voltage maximum. Between 
these points a straight line is drawn to show 
what the current and voltage in the col¬ 
lector-emitter connection does. The col¬ 
lector voltage (and current) must travel up 
and down this line to give the varying (ac) 
output signal. For maximum effectiveness in 
class A we must adjust the bias to put the 
collector current (and voltage) somewhere 
between these two points on the line. This 
bias point is where the transistor circuit rests 
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Fig. 2. Collector voltage and current. The Q 
point is where the current and voltage rest 
with no signal. 

with no signal, and is called the quiescent 
point or Q point. The location of the Q point 
will vary with the type of transistor and circuit 
requirements, but it is usually placed toward 
the middle of the line. This is shown in Fig. 
2. The major portion of this article will be 
devoted to finding bias values to set the bias 
at a specific Q point. 

Simplified Base Circuit 

The circuit of Fig. 1 can be simplified to 
the circuit of Fig. 3 by combining R1 and 
R2 and showing Vb as a separate battery. By 
making some approximations Fig. 3 can be 
further modified to Fig. 4. This is possible if 
we assume that the dc current gain, hFE, is 
much greater than one, and that the collector 
rent. Rb is the equivalent resistance of R1 
and R2 in parallel: 

Rh = R* ft? (j) 

Rb R1 + R2 (2) 



Fig. 3. Equivalent bias circuit. R1 and R2 
are combined into Rb, and Vb is represented 
by a battery. 



Fig. 4. Base-emitter simplified circuit. Some 
values are changed to the collector-emitter 
side to find Ic. 


Vb is obtained from the voltage divider 
formula: 


Vb = 


VccR2 

STTTQ 


(3) 


To transfer to the collector-emitter side of 
the circuit, Rb must be divided by hFE to 
account for the amplification effect from 
base to collector. Now in Fig. 4, we have the 
relation between the base voltage and the 
collector current in one simple circuit. The 
equivalent resistance in Fig. 4 is the sum of 
Re and Rb transfered to the collector 
circuit. The equivalent resistance, R, is 


R = Re + 


Rb 

hFE 


(4) 


Vbe is shown as a battery. 

To mathematically show this relation 
between Vb and Ic, we use Kirchoff’s and 
Ohm’s law around the loop of Fig. 4. Taking 
the sum of the voltage drops: 

Vbe + IcR - Vb = 0 or 

Vbe + IcR = Vb 

Take a look at what we have now. If we 
know Vcc, Rl, and R2, we can use equation 
3 to find Vb. Equation 2 will get Rb. Vbe is 
either 0.6 or 0.2, depending upon whether 
the transistor is silicon or germanium. R can 
be found from equation 4 with hFE and Re 
specified. We can now use equation 5 to find 
Ic. With a little algebra. 


Vb - Vbe 
!c= - 


( 6 ) 


The previous discussion has shown the 
relations between voltages, resistances, and 
currents in the bias circuit. In the next 
section we must make a few decisions and 
reverse the process to find the circuit para¬ 
meters. 


Determining Circuit Parameters 

The most important thing to first con¬ 
sider is the stability factor, S. A simple 
formula for S is 
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S = 1 + Te < 7 > 

Like some of the previous equations, this is a 
simplified approximation that will make 
calculations easier. Actually S might be 
better called the instability factor because 
the larger S is, the less stable the circuit is.- 
Stability will be discussed in greater detail 
later, but if a circuit is said to be stable it 
simply means that it keeps its Q point at the 
same spot. A look at a few commercial 
designs shows that a factor of ten is a 
common value for S. For high reliability 
designs, S may be as low as three or four. 
For amateur circuits where temperature vari¬ 
ations are not severe, values of twenty or 
more may be used. 

Looking at equation 7, we see that the 
main determining factor for S is the ratio of 
Rb to Re. Since this is only a ratio, we must 
turn to other information for absolute val¬ 
ues. This further information is supplied by 
the voltage drop across the emitter resistor. 
Many commercial and military designs use a 
voltage drop of two to four volts for Vre. 
Vre is obtained from Ohm’s law by 

Vre = Re Ic (8) 

Now we have all the information neces¬ 
sary to design a working bias circuit. We first 
decide on the Q point which determines Ic. 
Next a value for Vre is selected. Using 
equation 8, Re is found. Using equation 1 
with the maximum Ic, Rc is determined. By 
picking an S factor Rb is obtained from 
equation 7. With equations 4 and 5, Vb is 
determined. Since we know Vb, Vcc, and 
Rb, we can use equations 2 and 3 to find R1 
and R2. This gives two equations with two 
unknowns, making an algebraic solution 
possible. The solution to this problem results 
in the following: 

o, pl Vcc , m _ R1 Vb 

R1 - Rb ^ and R2 Vcc ^ (9) 

Thus the complete path that we must take 
has been outlined. In the next section we 
will pull a transistor out of the junk box and 
see how this procedure works. 

Designing a Bias Circuit 

In a project with a vfo, I found an old 
2N910 to use for a class A buffer between 
the vfo and a following class C stage. A 
check of the manufacturer’s specs revealed 
the following numbers: 


hpE = 80 min. to 200 max. (at 5 ma) 
BVqbo = 100 volts 

Pt = 1.8 watts (with heat sink at 25°C) 


After brief consideration, the decisions 
about the Q point were made. Since the hFE 
ratings were given at 5 ma, this was selected 
as the Q point. Vcc was chosen as 22.5 volfs 
because this was the voltage available, and is 
within the manufacturer’s ratings. With the 
Q point at the center of the line as in Fig. 2, 
the maximum Ic is twice the Q point Ic, or 
10 ma. To determine the actual value of hFE 
of the transistor, it was inserted into a bias 
circuit with variable resistors and the hFE 
was measured. Most experimenters probably 
have some method of testing transistors to 
determine this parameter. In this case the 
hFE was found to be 133. This is only good 
for the conditions of the test, and is only an 
approximate value. Since this circuit might 
be used along with tube amplifiers, a low S 
factor of 3 was chosen for Vre. More details 
on the selection of these parameters will be 
discussed later, but now we just want some 
values to work with to test our equations. 

The total resistance in the collector- 
emitter circuit is determined from the maxi¬ 
mum Ic and Vcc: 


Rtotal = 


Vcc 


( 10 ) 


Ic maximum ’ 
where R total is the sum of Rc plus Re as in 
equation 1. From this we obtain: 

Rtotal = 2 2 ^ volts = 2.25 K ohms. 

10 ma 

For a voltage drop of two volts across Re, 
with Ic equal to 5 ma (at the Q point) we 
use Ohm’s law: 


R = .YL e = 2volts _ 400 ohms 
Ic 5 ma 

Now that Re is known, Rc can be found by 
subtraction: 


Rc = Rtotal-Re = 2.25K-.4K = 1.85K ohms. 


With Re known, Rb can be found from 
equation 7 with S factor as three. Equation 
7 becomes 

Rb = Re(S-l) = ,4K(3-1) = .8K = 800 ohms 


To find Vb R must be found. From equation 
4 we have 


R = Re+ 


Rb 

hFE 


.4K + 


.8K 

133 


= .406 K 
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Using equation 5, Vb is determined. 

Vb = Vbe + IcR 

= 0.6 + 5 ma x .406 K = 2.63 volts 
The 0.6 volts came from the fact that the 
transistor is silicon, and Vbe is 0.6, Now that 
we have Vb, R1 can be found in equation 9. 

R1 = Rb ^ = 8 K ^3^5 = 6.85 K 
Also R2 can now be calculated. 


R1 Vb 
Vcc - Vb 


2.63 volts) 
2.63 volts 


Well, there you are. The values can now 
be applied to Fig. 1 and we have an 
amplifier. However, you may have some 
trouble finding all the precise resistor values 
at your neighborhood electronics store. I 
picked the closest values I could find, and 
went through the calculations again. I ob¬ 
tained a calculated Q point of 4.95 ma 
which'is quite close to the desired value. By 
breadboarding the circuit, the current was 
quickly measured. The current was 4.8 ma. 
This result is quite good considering the ap¬ 
proximations used. Even if exact formulas 
were used, the values of the resistors could 
not be specified exactly, and even if we 
measure the hFE of the transistor, it will 
change considerably at other temperatures. 
Thus, there is little point in using calcula¬ 
tions that are any more precise than is ne¬ 


cessary. 


Bias Stability 


As was stated previously, one of the most 
important considerations before designing a 
bias circuit is circuit stability. By using 
regulated voltages and fixed resistances in 
the circuit only one thing is left to cause bias 
changes-the transistor. There are three fac¬ 
tors that can change in the transistor, either 
with different environments or with differ¬ 


ent transistors of the same type. Professor 
W. L. Brown of the San Diego State College 
School of Engineering has presented simpli¬ 
fied equations to show the effects of these 
three factors. 


The first factor is ICBO> the leakage 
current. The change in Ic can be approxi¬ 
mated by 


Ale AlCBO n Rb. 

Ic Ic U Re' (11) 


The change in collector current from equa¬ 
tion 11 is in percent of the Q point current. 


The change in ICBO will usually have to be 
determined from manufacturer’s specs or by 
experiment. However by the use of one 
simple measure,this effect can be completely 
eliminated from our calculations. If we use 
silicon transistors instead of germanium, 
this consideration can usually be neglected. 
As a matter of fact, silicon transistors are 
much more widely used than germanium. 

The second effect to be considered is 
the change in lipp. The hpE of .transistors 
of the same type may vary over a two-to-one 
spread or more. There is a manufacturer who 
makes transistors that are each marked with 
its own hpE hy attaching an IBM card to 
each transistor. When a large order comes in 
the transistors are simply sorted for the 
desired specifications and the number of the 
ordered transistor is marked on each tran¬ 
sistor. There is very little point in making 
the hFE ver y precise because it may change 
by a factor of two to one with temperature. 
However, with the knowledge of how the 
change in hpE affects the change in Q point 
current, we can design the circuit to mini¬ 
mize this effect. The simplified formula for 
this is: 

=_^FE_ Rb 

Ic hpEl hFE2 1 R e h U ’ 


where hpEl and hpE2 are the minimum and 
maximum values of hpE. We again see that 
the old familiar Rb over Re factor (or tjxe S 
factor minus one) must be small for the 
change in Ic to be small. However, there is 
another factor that is interesting. Suppose hpE 
changes from twenty to thirty, giving a 
change of ten. With S equal to five: 

Al£_ = J° *jp = 0835 = 8 35% 

Ic 20 x 30 

This is a small change, but suppose we use a 
transistor with a hpE of two hundred to two 
hundred and twenty. This is still a change of 
ten in hpE but 


Ale 

Ic 


200 x 220 


= .00113 = 0.113% 


which is a much smaller change. So by using 
a low S factor and high hpE, high stability 
can be secured. 

The last important factor in bias stability 
is the effects of change in Vbe. The change 
in Vbe is rather predictable and is usually 
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JULY 20,1969...Astronauts beam “live” TV pictures direct from moon to earth!! 

[ten though YOU can’t go to tranquility base... 

YOU CAN TELEVISE YOUR OWN “Live” TV!! 



Join the "SPACE-AGE” Jet-set 
...build a Solid-State TV Camera 



i.. J 
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• Completely self-contained including power supply. 
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POWER REQUIREMENTS: 120vac, 60 h b 10 wells 
DIMENSIONS: 3!i*‘ x 6V‘ * 10" 

WEIGHT: Approx. 51b*. 

ViDrCON TUBE: 7038, 7735* or any 1“ tieceamaywlk mbe 
SCANNING GENERATOR: S*l£-ccrrtam*d reniom arttrloc* 

SWEEP RATES: 60B* wticaJ, 15,750Hj iurixwiial 
OUTPUTS: Video or RF, (wtichoUe. Vita IV p-p; RFd». 2^ 
RESOLUTION: Vtdeo - 400 lines; RF - 250 iq 300 line* 
SENSITIVITY: 1 fool-candle minimum, 5000 fool-candles maximum 


Send for FREE catalog TODAY! 

13TH & BROADWAY NORTH 


ATV Research 


PHONE FOR FASTEST SERVICE! DIAL 402-987-3771 

DAKOTA CITY, NEBR. 68731 


about -2.5 millivolts per degree centigrade. 

Ale _ AVbe fnl 

Ic Vre 1 

is the simple equation for the effects of 
change in Vbe. This brings us to the fact 
previously pointed out about Vre. High 
values of Vre will minimize the effects of 
Vbe because Vbe and Vre are both in the 
base circuit. The large value of Vre will tend 
to overshadow the small changes in Vbe. As 
previously stated, the voltage for Vre is 
usually about two to four volts in commer¬ 
cial and military designs. Note that it is the 
voltage that is important, and just having a 
large Re will not help if the collector current 
is small. 

Don’t go too far in trying to make a 
circuit more stable. If a value of Rb over Re 
is one or less a point of diminishing returns 
results. The gain of the circuit will suffer 
because of the low resistances that tend to 
load down the signal. Also, a small value of 
Rb in the R1-R2 voltage divider will pull 
considerable current from the power supply. 
This current drain is essentially wasted be¬ 
cause it does not contribute to amplifi¬ 


cation. If the unit is to be used portable or 
mobile, this will become an important con¬ 
sideration because of shortened battery life 
and low efficiency. 

Conclusions 

The first part of the discussion may have 
seemed a bit detailed, but the actual design 
of a bias circuit actually only takes a few 
minutes with pencil and paper. A little 
practice and experimentation will result in a 
good deal of satisfaction. It really gives quite 
a feeling of “power” to be able to make 
some marks on a piece of paper, and then 
built a circuit that works exactly as you 
predicted. Even though most of these calcu¬ 
lations are not exact, the results will be very 
close. In small signal class A audio ampli¬ 
fiers, a shift or error of as high as thirty 
percent is usually acceptable anyway. Even 
though calculations are not made, the simpli¬ 
fied formulas present an indication of how 
the circuit works, which is also helpful. So, 
the next time you design an amplifier, check 
a few of these equations first to be sure that 
your endeavor will be a success. 

. . . WB6BIH 
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FM Receiver Tweeker 


Malcolm Oakes K6UAW 
4834 Carmeiynn Street 
Torrance, CA 


I’ve found that the singlemost piece of 
needed test equipment by the amateur on 
FM is a receiver alignment generator. Most 
of us, however, do not have access to a signal 
generator. (Come on now, you wouldn’t 
really call that TV thing a signal generator 
would you?) 

The unit to be described is a very 
functional device that will allow you to 
scrape every ounce of sensitivity from your 
receiver. The generator can be built so small 
you can carry it around in your shirt pocket. 
Compactness, combined with its battery- 
powered portability make it ideal for ser¬ 
vicing mobile receivers. Stability? It’s crystal 
controlled and is as good as the rock you 
plug in (you obtain the rock from your 
transmitter). Output reactance? Nearly zero 
degrees, allows proper tuning of rf stage. The 
attenuator shown does not have a great deal 
of dynamic range due to distributed capacity 
of the potentiometer. However, I said 
before, the unit was “functional” and it is 
just that. The signal can be attenuated into 
the noise and brought up to approximately a 
30 uv level; overly sufficient for a normal 
alignment. 


Construction 

The circuit layout is not particularly 
critical, and if laid out in a manner similar to 
the schematic, no problems should be en¬ 
countered. The attenuator section should be 
completely shielded away from the oscillator 
and multiplier stages, so rf leakage will not 
be a problem. A crystal socket should be 
provided so the unit is versatile for any 
frequency. However, if you plan on using it 
on only one channel and can spare a crystal, 
build it with the crystal inside. Two glass 
piston screwdriver adjusted trimmers must 
be provided (to “rubber the crystal” and 
tune the output to resonance) as front panel 
controls. 

Circuit 

Transistor Q1 in the first stage is a crystal 
oscillator which is very loosely coupled to 
Q2 the multiplier. This stage is biased into 
“class C” so as to multiply the 6 mhz crystal 
24 times, up to the two-meter band. (3 mhz 
crystals will also work at a multiplication of 
48.) Another important function of this 
stage is to attenuate the oscillator output 
(about 6-7 volts peak-to-peak) to a level 
usable at the two-meter frequency for align- 
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Shielded rf Chokes or Coils? 

The tighter we pack radio frequency 
circuits, the tougher become the problems of 
shielding. To be efficient, a shield has to 
either reject or absorb the rf energy. Of 
course we can use toroids, and, not to 
belittle them, they are now being used in 
commercial hf equipment to good advan¬ 
tage. Toroids have one disadvantage, either 
they have one turn or a multiple of that, or 
they don’t. And, winding them for high 
inductance takes time or a machine. 



Pot cores are nearly as good for the 
self-contained shielding effect. They are very 
much cheaper. Plastic bobbins are quite 
inexpensive and very easy to wind by hand 
or with an electric drill at slow speed. For 
moderate values of inductance, no winding is 
necessaary. Simply take a pi-wound rf 
choke, remove one of the pies (sections), 
and slip it into the pot core. No mechanical 
tightening or potting is necessary. Q is much 
higher than the equiyalant air wound coil or 
slug tuned coil. If the inductance is too high, 
and it usually is, simply unwind turns. 

Roy A. McCarthy, K6EAW 

ment — 30 to 40 uv. The potentiometer 
adjusted attenuator takes the signal down to 
a level as desired by the operator. 

I developed this unit for use on two 
meters. Several have been built and all work 
fine. But, for those of you who need a 
six-meter generator, this same circuit should 
work fine with the only modification needed 
being the final tank frequency. (A few more 
turns on the coil and a slightly larger 
trimmer capacitor.) 

Adjustment and operation 

Connect the output of the generator to 


DUAL GATE MOSFET 

PRE-AMPS 





to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 
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approxlmataly 3% of fraquancy. 

• Voltaqa qaln 30 to 40 DB dapandlnq on fraquancy. 

• Two Dual Goto MOSFET ampllflar staqas with aach 
havtnq a tunad Input and tunad output. Each Dual 
Gata MOSFET Is actually an Intaqratad cascoda cir¬ 
cuit thus qlvlnq you 2 cascoda circuits aqulvalant 
to 4 trlodas. 

• Exceptionally low nolsa (2.5 DB at 175MHz.), qraat- 
ly raducad cross modulation and 10 tlmas tha dy¬ 
namic ranqa (siqnal handllnq capability) of tha bast 
bt-polar transistors. Also suparlor to praamps uslnq 
Junction FETs and Slnqla Gata MOSFETs. 

• Internal connections for hlqh Impadanca AGO or 
manual qaln control If naadad. 

• Type BNC Input and output racaptaclas for minimum 
loss at UHF. Standard Impedance is 50-75 ohms. 

• Carefully tunad at our laboratory with swaap genera¬ 
tor and oscilloscope for tha bast bandpass’character¬ 
istic. 

• Full wave UHF dtodas protect Input transistor. 

• Operates on i to U volts DC, 5 to 15 Ma. 

New York City and Stata residents add local salas tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


your rig. Plug in a crystal and tune for zero 
(with frequency adjustment) on the discrim¬ 
inator (center frequency). Now, looking at 
the first limiter voltage, peak the final tank. 
Attenuate the generator as necessary to 
avoid saturation of the limiter. Repeat as 
necessary until a definite peak is reached. 

If the generator will not go down into the 
noise with the attenuator control, the final 
tank may be detuned as necessary to provide 
the desired range on the attenuator. 

. ..K6UAW 
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A Mate for the Swan 350 


Anthony Sperduti WB2MPZ 
4740 Newton Road 
Hamburg NY 14075 

I have been operating the Swan 350 
Transceiver for a year and a half and outside 
of a few bugs and minor breakdowns, think 
that it is a very versatile and dependable rig. 
But I missed having Vox, a crystal calibrator 
and selective sidebands. 

Swan did make the TCU (Transmitter 
Central Unit) for the Swan 240 Tri Band 
(80-40-20-) Transceiver. The TCU includes 
these goodies plus a built-in speaker, but 
unfortunately does not have a side-band 
selector. The TCU is available inexpensively, 
so I bought one and adapted it for use with 
the 350. 



Fig. 1. Partial circuit of Swan 350 VFO. Cut 
wire at X and run one lead down to pin No. 

11 and another lead through a .001 mf cap. 
to pin No. 12 of the twelve pin accessory 
socket. 

Remove the tube socket, .01 capacitor, 
1000 ohm resistor cut off a small brown 
wire from the harness which is attached to 
the 12 pin receptacle supplied with the TCU. 
Discard these items as they will not be 
needed. 

Install the receptacle in the accessory 
hole in back of your Swan 350 and connect 
according to Fig. 1 & 2. 

The only necessary changes on the TCU 
are the rewiring of the VFO selector and the 
addition of a 12V. SPDT RC Relay. Fig. 3. 



Swan 350 along side the Swan TCU. They 
are the same height, length, depth, and 
make a nice-looking pair. 


There are a number of different ways to 
control this relay. The relay must be in the 
de-energized position to receive on VFO A, 


12.6V 

FS00 AC 


+ I50V 

REG. +??$v +2I5V 



Fig. 2. Partial circuit of Swan 350. Connec¬ 
tions of the twelve pin accessory socket to 
the Swan 350 circuit. 
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12 pin receptacle is installed at bottom 
center of photo. Note harness running to 
printed circuit VFO and where 2 lug ter¬ 
minal strip is placed. 

which is the VFO in the Swan 350 and in 
the energized position to transmit VFO A. 
The only fault I have found with the way I 
have done it is that the vox relay must 
operate in order to energize the RC relay. 
This can be overcome by running another 
lead from the TCU to the 350 microphone 
jack for relay control. Also by running one 
wire, you could eliminate the need of taking 
12 volts ac from the filaments of the TCU 
and rectifying it to operate the relay. 

When you operate the Swan 350 mobile 
or without the TCV, a jumper must be 
installed from pins 11 to 12 instead of from 


11 to I. The Crystal Calibrator on the TCU 
did not give me much volume in the trans- 

t-zrsv 



Changes on the TCU VFO selector switch 
and addition of 12 vdc relay. 

ceiver, so I changed the 10 pf coupling capa¬ 
citor to a 100 pf capacitor, and now I have 
good volume on the calibrator. 

Since I have been operating with the TCU 
it is amazing, how much more enjoyable it is 
to operate and how much easier it is to find 
a clear frequency without losing my original 
contact. 

. . . WB2MPZ 


Ham Hospitality 

The idea for a Ham Hospitality list in 73 has 
brought many enthusiastic replies. We will list, 
each month, every new offer for hospitality. Please 
send in your name, call, address, phone number, 
what hospitality you are offering, and your inter¬ 
ests. Specify if you are interested in stateside 
amateurs as well as DX visitors. 

Buffalo, N.Y. DX OM/XYL/children, overnight/ 
dinner, local sightseeing, rag chewing, State Univer¬ 
sity. Interests: travel, photography, computers, 
skiing, camping, politics. Dick Eckhouse 
WA2CVL/W9EGY, Amherst, N.Y. 
14226. 716-839-3627. 

Hobart, Tasmania, Australia. OM/XYL/kids,‘two 
days. Guidance for tourism, some local sights, lots 
of talk. Try to come first Wednesday of month, to 
meet members of W.I.A. Interests: amateur elect¬ 
ronics design, human destiny, fishing, magazine 
publishing. R. Leo Gunther VK7RG (ex-W6THN), 
32 Waterworks Road, Dynnyrne, Tasmania 7005. 
Phone: 23-7670. 

Dear Wayne, 

My wife and I would like to appeal to 73 
Magazine and its readers for some help and 


hospitality. We will both graduate from Iowa State 
University next spring and are hoping to visit 
Europe for three months before beginning work. 
Our hope is to meet with and better understand 
our friends’ thoughts and lives in Europe. 

Our method of travel will be with Eurail Pass 
and we plan to travel north to Norway and Sweden 
and south to Spain and Italy. We wish to corres¬ 
pond with and become friends with Europeans 
before we travel in the 13 countries serviced by 
Eurail Pass trains. 

Below you will find our listing for Ham Hospi¬ 
tality. Thank you and may we soon have new DX 
friends visit us in Ames, Iowa. 

Jim and Nancy Larsen WA0LPK 

Washington, D.C. — Annapolis, MD Area. DX 
OM/XYL, overnight/dinner, local sightseeing and 
rag chewing. Bill Shepherd W3ZSR, 12,000 Twin 
Cedar Lane, Bowie, Maryland 20715. Telephone 
301-262-0155. 

Ames, Iowa, DX OM/XYL overnight/meals, tour 
Iowa State University. Interests: OM—talking, fly¬ 
ing, music, occult. XYL-speaks French, art, sew¬ 
ing, computers. Jim & Nancy Larsen WA0LPK, 
587 Pammel Court, Ames, Iowa 50010 
(515-233-2591). 


NOVEMBER 1969 


83 





The Ball of Wax — 

A Calibrator* 


In several receiver calibrator articles in 
the past, the author has used bipolar transis¬ 
tors, emitter-coupled logic (ECL), integrated 
circuits, junction FET’s, and resistor- 
transistor-logic (RTL) integrated cir¬ 
cuits. 1,2,3 By now, the idea of integrated 
circuits as dividers in 100 khz and 1 mhz 
crystal calibrators should be pretty well 
established. The acceptance of ECL and 
RTL integrated circuits by hams and experi¬ 
menters is underlined by the fact that both 
of these logic families are now available in 
Motorola’s HEP line, at most any radio parts 
store. 

The calibrator to be described here is one 
that uses an admixture of bipolar transistors, 
a junction FET, MOS-Digital IC’s, an MOS- 
FET, and a linear IC. Such a unit could only 
be called a “ball of wax,” because of the 
variety of components. We will find, how¬ 
ever, that in spite of the differences between 
the various components, they compliment 
each other very well. 

The finished calibrator provides the op¬ 
erator with a quite useful choice of fre¬ 
quency calibration marks: 200 khz, 100 khz, 
50 khz, and 25 khz spaced spectrum lines. 
This set of calibration markers is a con¬ 
venient one for use with the general-coverage 
type of hf receiver. 

The design philosophy of this calibrator is 
somewhat different than most others pub¬ 
lished in recent years. Usually, the crystal 
oscillator is followed by a squaring circuit, 
and then by dividers, as in Fig. 1. This is the 
method used in references 1 and 2. However, 
in “The Ball of Wax,” since MOS - IC’s were 
used as dividers (whose uppermost counting 
speed is only 500 khz), the dividers were 
followed by a Schmitt-Trigger. This system 
is shown in Fig. 2. The Schmitt-Trigger 
circuit “speeds up” the waveform, assuring 


Hank Olson W6GXN 
Box 339 

Menlo Park CA 94025 



Finished circuit board. 


that the rise-time is fast enough to produce 
good, useable harmonics throughout the hf 
bands. 

The complete rf circuit of the calibrator 
is shown in Fig. 3. Although the circuit of 
the Fig. 3 looks complicated, it contains 
less than S7.00 worth of semiconductors. 

The crystal oscillator (Ql) is a Colpitts- 
type which operates the surplus FT241 
crystal in the series-mode. Most hams are 
accustomed to operating FT241 crystals (of 
the 400 to 500 khz variety) in a parallel¬ 
mode oscillator. Apparently the 200 khz 
FT241 crystal is the one exception in this 
holder style; so operate it series-mode! The 
200 khz crystal was obtained from Jan 
Crystals (2400 Crystal Drive, Ft. Meyers, 
Fla. 33901) for SI.75 plus 10^ postage. 



OUTPUT 


Fig. 1. Usual design circuit. 


84 


73 MAGAZINE 








OUTPUT 


Fig. 2. Drawing of the Schmitt-Trigger sys¬ 
tem which is used to produce useable 
harmonics in the hf band. 


Following the crystal oscillator are two 
isolation amplifiers, Q2 and Q3. Q2 drives 
the MOS-IC divider chain, and Q3 drives the 
Schmitt-Trigger when 200 khz output is 
desired. Less elaborate isolation gave small 
variations in crystal oscillator frequency 
when one switched between 200 khz and 
100*khz outputs. 

The “heart” of the calibrator is, of 
course, in the three binary dividers: Hughes 
HRM-F/2 MOS integrated circuits. Unlike 
other IC’s, these are packaged in TO-18 
transistor cans with four leads. With one lead 
for power and one for common, that leaves 
the other two leads for input and output. If 
we’d look inside the F/2, we’d probably find 
a complete J-K Flip-flop, as offered in more 
complex members of Hughes’ HRM family. 
However, in this simplified binary, only the 
“T” (toggle) and “Q” (output) are brought 
out of the can. The HRM-F/2 will operate 
up to 500 khz and costs less than any RTL 
binary, (even less than half of an MC790P 
dual-ff). Three HRM-F/2 IC’s divide the 200 


khz output from Q2 down to 100 khz, 50 
khz, and 25 khz. 

The Schmitt-trigger is unusual in that it 
has an MOS-FET in its input stage. This 
feature is used to prevent loading the output 
of any of the dividers of Q3. An ordinary 
Schmitt-trigger, using two bipolar tran¬ 
sistors, so heavily loads its input, that it is 
almost invariably driven via an emitter- 
follower. The use of a fast N-channel MOS- 
FET gets around the input loading, without 
sacrificing rise time. 

If it is desired to operate the calibrator 
from its own line-operated power supply, a 
simple regulated supply is shown in Fig. 4. 
An integrated regulator made by Continental 
Devices Co. is used because of its low price 
and simplicity. The CMC 513-4 looks like 
any epoxy TO-5 transistor, having only 3 
leads. Inside this wondrous $3.00 package 
are all the components to make up a 
regulator: transistors, resistors, voltage refer¬ 
ence, and even a thermistor to shut down 
the regulator when the temperature gets too 
high. With a finned clip-on dissipator, the 
author has run these little regulators up to 
100 ma. The rf circuit of the calibrator only 
requires 15 ma, so the CMC 513-4 is more 
than adequate for this job. The Philbrick/ 
Nexus 2105 IC-regulator is apparently a 


♦ 15 V 
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TRIAD IN400S OR CONTINENTAL 

F40X MOTOROLA DEVICE CO. 



Fig. 4. A simple regulated power supply for 
the calibrator. 


similar device (at approximately the same 
price), and may also work here. A Triad 
F40x was used for the power transformer; it 
is capable of considerably more output 
current than needed, but smaller trans¬ 
formers are more expensive. 

It was decided to put the rf circuitry and 
the power supply circuitry all on one etched 
circuit board. Since the power supply has so 
few components, little space is wasted if one 
decides not to build that portion. The board 
layout is shown in Fig. 5 and the parts 
layout in Fig. 6. 



Fig. 5. Illustration of the circuit board lay¬ 
out. 


There are a number of points about 
construction and materials that should be 
mentioned. L, was handwound using a 


Siemens B65651 pot core; the cost of two 
core-halves and bobbin are less than $1.60. 
The core was clamped together and held 
down on the etched circuit board with a 
nylon 4-40 screw. This core has an air gap in 
it, thru which the screw passes; so don’t use 
metal screws. The AL160 printed on the 
core would indicate that we’d need 112 
turns for 2 mh, but 112 turns is nominal. 
(The AL number on a core is the number of 
nano-henries per turn-squared we wind on 
that core.) The tuning capacitor. Cl, is a 
Trush miniature ceramic type. Other types 
will work, but the board is laid out to fit this 
Trush model. The crystal socket is made 
from two pin-grips removed from an old 
octal socket. They are soldered through the 
board and bent 90° to accept the FT241 


pins. 

The procurement of parts, especially fer¬ 
rites and semiconductors, may prove to be a 
bit more difficult than usual. The advantages 
offered by the modern components used in 
the “Ball of Wax” however, seemed to 
outweigh this increase ip procurement diffi¬ 
culty. Parts procurement for the unit should 
certainly not be beyond anyone working in 
the electronic indstry. However, if one does 
have trouble getting parts, Stafford Electron¬ 
ics (427 South Benbow Rd., Greensboro, 
NC) is offering both etched circuit boards 
(Part no. ST-11-69E at $2.50) and a kit of 
semiconductors and i.c.’s board ($15) for 


‘The Ball of Wax.” 


. . . W6GXN 
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YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don't know your call and would 
appreciate having it. 


Fig. 6. Illustration of the parts layout. 
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James Riff K9JSC 
2101 North Neva 
Chicago, IL 60635 


Electronic Variac 



SWl 

Fig. 1. Electronic Variac schematic. Cl to 3—.01 uf 200V Capacitor; C4— .luf 200V 
Capacitor; C5—.02uf 100V Capacitor; D1—MPT28, 3 Layer Diode (Motorola); D2—MAC2-4, 
200V Triac (Motorola); FI —10 Amp Fuse; LI— NE51H Neon Lamp and Socket; R1—56K, 1/2 
Watt ±10% Resistor; R2-150K Pot, Lin. Taper, 1/2 Watt; R3-4.7K, 1/2 Watt ±10%; 
SWl—SPST Switch, 10A; Misc.—Line Cord, Terminal Strip and Chassis. 


In the realm of electronic experimentation, 
it becomes necessary to use a variable 
voltage source as a means of precision 
voltage control. 

The Electronic Variac circuit outlined in 
Fig. 1 will provide a full range of voltage 
control for the primary of any 120 vac 60hz 
transformer requiring less than 10 amperes 
of primary current. 

The Electronic Variac may be con¬ 
structed in a small 3”x5” utility box, or 
mounted in the front panel of the controlled 
source. The only modification to the equip¬ 
ment in which the Variac is added is a single 
3/8” mounting hole for the 150K pot. If an 
outboard system is more versatile, then a 
line cord and socket will be needed for ease 
of connection. 

Construction: 

Choose either of the two above men¬ 
tioned mounting arrangements and begin by 
mounting the MAC2-4 triac to a good heat 
sink surface. Since this is a stud mounted 


device, a single X A" hole will be needed. 
Apply silicon grease or IRC heat sink com¬ 
pound to both insulating washers and the 
base of the device before mounting. Check 
for electricaf shorts between the stud and 
chassis after mounting the triac, for the stud 
carries full line potential. When connecting 
the MPT-28 trigger diode, be certain to heat 
sink the leads before soldering. The leads 
should be left their full length for heat 
dissipation. Both leads of the MPT-28 are 
identical and no polarity need be observed. 
Although the anode and cathode of the 
MAC2-4 are identical, the gate is the shorter 
of the two terminals protruding from the 
top of the device and it must be connected 
to the trigger diode MPT-28. 

Addition of the on and off switch, fuse, 
neon lamp and capacitors Cl, C2, C3 are all 
optional. The capacitors are installed to 
eliminate the rf or noise generated by the 
system. Experimentation with the require¬ 
ments for these capacitors are left up to the 
individual. 
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NO NOLL/ 


THIS IS 




ESSCO's Complete 

Sdid State RTTY DEMODULATOR 


TU-7B DUAL CHANNEL KIT 

TU-7 (As above) Factory wired, tested & guaranteed 
•TU-7C SINGLE CHANNEL KIT 
TU-7D (As above) Factory wired, tested & guaranteed 


$138.25 

$163.00 

$132.25 

$156.25 


Model TU 7C 


ESSCO teletype dp 


eciali&t*' 


324 ARCH STREET CAMDEN, N J 08102 

Phone (609) 365 6171 


Applications: 

The control of many types of ac loads is 
within the capabilities of this simple circuit. 
One example is the addition of the Elec¬ 
tronic Variac to the circuit shown in Fig. 2. 


VT200/T 



Fig. 2. DC battery eliminator/charger/power 
supply. C1 — 52000U F D, 30WV, (GE, 
86F147M; CB1—15 A Circuit Breaker 
(375-215-101 Wood Electric); D1—Full 
Wave Bridge, (VARO VT200/T), (or: 
2MR1120, and 2-MR1120R, Motorola); 
Ml—0-15 Amp Ammeter (EMICO); 
M2—0-30 Volts dc. Voltmeter (EMICO); 
T1— 24V 15 A Filament Transformer 

(Knight 54F2335) or Equivalent; Misc.- 
Chassis, Terminal Strip, Binding Posts; 

R1 —10OQ, 7W Wire Wound Resistor. 

A battery charger or high current bench 
supply that is variable from 0-30 vdc is very 
useful in checking the mobile rig on the 


Ham Hospitality 

If your home is open to visiting hams, 
please send a note to 73, Peterborough, 
NH 03458, giving your name, call, address, 
phone, hospitality offered and whether to 
DX or U. S. hams. You are missing one of 
the finest aspects of amateur radio if you 
are not being visited now and then by DX 
operators. 


bench or powering bread board circuits. Fig. 
2 shows a straight forward power supply 
using a full wave bridge if needed. A well 
stocked junk box should yield most of the 
parts required for the supply. 

Other applications include a variable sup¬ 
ply for hobby use such as electric trains or 
slot cars, plating of metals and light control. 
The Variac can be used to replace that 
worn out hunk of Variac in the plate supply 
of your high power rig. The Electronic 
Variac is small, produces little heat and for 
less than $8.00 worth of parts, does the job 
of a large variable transformer costing more 
than three times as much. 

. . . K9JSC 
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SB-33 Modification 


D.J. Lynch W4MNW 
113 Robinhood Avenue 
Titusville, FL 32780 

When the time came to purchase a SSB 
transceiver, the SB-33 was chosen. It is 
compact, solid state and the price had just 
been reduced when the new SB-34 was 
released. 

After several months of operating it was 
decided to try to improve the performance 
and increase the flexibility of the trans¬ 
ceiver. 

The first item added was a 100 khz 
calibrator, shown in Fig. 1. The crystal 
oscillator was taken from an earlier GE 
transistor manual, but the harmonics did not 
have sufficient amplitude, so the amplifier 
stage was added. This provided more than 
enough harmonic output and even produced 
outputs in excess of 100 mhz when checked 
on a Nems-Clarke receiver. By using an 
amplifier transistor with a higher ft than the 
2N2189 I am sure output would be suffic¬ 
ient for 100 khz markers on two meters. 

The calibrator was assembled on an 
epoxy board and put in a 3% x 2 x 1 inch 
Minibox which was attached to the back of 
the transceiver. A switch was installed on the 
side of the Minibox to control calibrator 
operation and the 10 volts needed to operate 
was obtained from the transceiver. 

As far as the receiver was concerned, the 
next items the author felt needed improve¬ 
ment were the sensitivity, especially on 15 
and 20 meters, the overload characteristics 
and a quicker acting age at normal volume 
settings was desirable. The rf amplifier 
transistor Q12 was replaced with the mixer 
transistor a 2N2495. According to the data 
sheet, the 2N2495 noise figure is 2 db up to 
approximately 25 mhz which is probably 
lower than really needed for hf. The transis¬ 
tor used for the mixer Qll was a 2N2672 
which was taken out of the original rf stage. 
Other hf transistors checked in the mixer 
stage include a 2N502, TIXM10 and a 
2N1742, but they had too much gain and 



Top view of modified transceiver. The two 
added crystals Y7 Si Y8 are visible in the 
lower left on either side of the vfo capacitor 
shaft, lower right of photo shows the 
compressor/preamp on top of speaker. The 
two front panel mounted toggle switches are 
seen on either side of the bandswitch knob. 

In the upper right of the photo are seen the 
added 300uf capacitor and part of the 
minibox containing the 100 khz calibrator. 

the receiver would overload at lower signal 
levels than with the 2N2672. No bias 
changes were made in either stage. 

With the volume at comfortable room 
listening levels it was felt the age should start 
at lower signal inputs so the 10K ohm age 
feedback resistor was changed to a value of 
4.7K. SBE used a 6.8K resistor in the SB-34, 
but the 4.7K performed better. 

If the audio gain is operated higher such 
as in mobile use it may be desirable to use a 
somewhat larger value than the 4.7K ohms. 
The receiver is now more pleasant to tune 
with the age holding the audio output at a 
more constant level. 

To further minimize cross modulation or 
overload, a 12 db pad was inserted between 
the receiver and the antenna relay as shown 
in Fig. 2 and a switch to insert it or remove 
it from the line was mounted on the back 
panel next to the antenna connector. Adding 
in the pad sometimes helps the copy of 
signals when strong signals are adjacent in 
frequency, especially on 40 meters at night. 
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In an effort to increase the gain of the 
receiver so that the volume control could be 
operated at a lower level, it was desired to 
have more if gain and audio gain. The 
collector load resistor of Q5 was changed 
from IK ohm to 3.3K ohm, which SBE does 
in the SB-34. Q7, the receiver if amplifier 
transistor, was replaced with a 2N1224 
which provided more gain at the same 
volume setting than the 2N2672 used origin¬ 
ally. Now with the greater amplification in if 
and audio stages the volume control does 
not have to be advanced as far for a specified 
audio output. By operating the volume 
control at a lower setting the amplification 
of the hf mixer, Q11 is held to as low a value 
as possible which helps to prevent overload 
of the vfo mixer and if amplifier. 

The proof of the pudding is in the testing 
so the receiver was subjected to the follow¬ 
ing tests in both the modified and unmodi¬ 
fied condition: in the original configuration 
it took a cw signal level of .7 microvolt to 
produce an audio output at the speaker 
terminals 10 db above noise. After modifi¬ 
cation a .35 microvolt signal produced an 
output 10 db above noise..This test was 
performed on 15 meters and the rf stage was 
repeaked for each configuration. 

To test overload characteristics, a cw 
signal of 5 microvolts was fed into the 
receiver at 21.3 mhz, another generator was 
set at 21.35 mhz and the output increased 
until the audio output from the 5 microvolt 
signal decreased by 6 db. In the unmodified 
state a signal level of 9.5 millivolts at 21.35 
mhz was required to reduce the desired 21.3 
mhz signal output by 6 db. After modifica- 



Fig. 1. Schematic of 100 khz calibrator. 
Parts values are not critical and the transis¬ 
tors do not have to be the ones listed. It is 
suggested that a late version of the GE 
transistor manual be consulted for a slightly 
revised oscillator circuit. 



Fig. 2. Schematic of 12 db attenuator added 
to receiver. Small RG 174/u coax was also 
added between relay K1 and the tuner 
board as shown. 

tion a 13 millivolt signal was required at 
21.35 mhz to reduce the 21.3 mhz signal by 
6 db. The better overload rejection can be 
attributed to the increased gain in the if and 
audio sections, which allow lower gain con¬ 
trol settings. 

The above tests were conducted using 
HP-608 generators and a HP-3400 rms volt¬ 
meter. Output level at the speaker was 
maintained at .1 volt rms with signal and the 
age transistor, Q19, was removed to disable 
the age. 

The first change in the transmitter was 
the high voltage supply. It was noticed that 
under 250 milliampere load the B+ voltage 
dropped to 385 volts from about 470 at 80 
ma. To remedy this a 300 mf 150 volt 
capacitor was used to replace the 100 mf 
150 volt unit in the voltage tripler supply. 
Even though the 300 mf capacitor is larger 
than the 100 mf unit, it fits quite well in the 
allotted space. Be sure to use small heat 
sinks on the diode leads when soldering the 
capacitors. After the modification, the high 
voltage at a current of 250 ma was 445 volts. 
Although this change yields a minimal power 
gain it is felt that the better regulation 
provide^ is worth the change. 

In an effort to use a high impedance 
microphone with the transceiver (the author 
did not have a low impedance microphone), 
a preamp was needed. Since a preamp had to 
be constructed, it was decided to combine it 
into a speech compressor. The preamp/com- 
pressor was built on a 1 3/8 x 2 5/8 inch 
epoxy board and mounted on top of the 
speaker coil. A switch was added on the 
front panel to change the amount of com¬ 
pression. 

To be able to operate in the cw portion 
of the bands additional crystals were added 
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HAM SHACK SPECIALTIES for the ham who thought he had 
everything. Log books, stacking file trays, Concord cassette station recorder, Earth and 
Moon globes, maps (including both note and wall size state or county maps), operations 
data-filled desk pads, phone or call letter index, amateur design pen desk sets, your call 
and color space photo calendar on walnut plaque, books from Geology, Moon, Africa to 
Electronics. 

Write today for w GLOBAL RESEARCH & SUPPLIES 

FREE CATALOG r P.0. Box 271, Lombard, Illinois 60148 



»10,375 KC 
• IT.42 5 KC 


Fig. 3. Circuit showing the additions of 
crystals Y7 and Y8 for CW coverage on 20 
and 40 meters. The added components are 
shown by heavy lines. 


in the hf oscillator. For 20 meters a 17,425 
khz crystal and for 40 meters a 10,375 khz 
crystal were used to cover the cw portions. 
They are type HC-17/U crystals installed in 
two crystal holders mounted to the chassis 
lip behind the lower portion of the tuning 
dial. The crystals are switched by a simple 
DPDT miniature toggle switch mounted to 
the left of the mike jack on the front panel. 
A schematic of the changed circuit is shown 
in Fig. 3. If one wishes to cover all four 
bands on cw, a miniature four-pole double¬ 
throw rotary switch could be used with the 
additional crystals. To keep front panel 


appearance the switches might be mounted 
on the rear panel. To key the transceiver, 
a circuit as shown in the February, 1966, 73 
could be fabricated on a board and installed 
on the back of the 33 near the if section. 
This has not been accomplished by the 
author, but will be forth-coming in the near 
future. 

Additional changes in the original trans¬ 
ceiver were to add a single hole SO-239 uhf 
connector in place of the original antenna 
connector and another change was to move 
the tuning dial pilot light further forward 
away from the vfo circuitry. When the 
transceiver is buttoned up tight, the pilot 
light does give off some heat. An alternate 
method might be to dim the pilot lights by 
using a dropping resistor. A three-amp fuse 
was also added: although the schematic 
showed a fuse, there was none in the unit. 

Well, there it is, a good transceiver made a 
bit better. Most of the changes can be made 
without altering the physical appearance of 
the. transceiver and the rest require only 
minimal changes, most of which could be 
removed later if desired. 

. ..W4MNW 
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Philip Moshcovitz 
65 Bellingham Road 
Chestnut Hill, Mass. 02167 


Call Letter Lunacy 


When Hubert H. Humphrey lost the 
election, gloom clouded the airwaves of 
radio station WHHH in Warren, Ohio. They 
didn’t support this staunch democrat, but 
the president’s initials in their call sign 
would have given the station prestige. 
Richard M. Nixon won, and WRMN in 
Elgin, Illinois, celebrated. KFDR in Grand 
Coulee, Washington, also gained some 
fleeting recognition when Franklin D. 
Roosevelt was in office. 

These are only a few examples of the 
4,224 standard (AM) radio stations in the 
United States that have distinguishing and 
sometimes, meaningful, call signs. Referred 
to as “license plates” of the air, they 
identify the nationality of the station, the 
type of station, and the individual station. 
Since 1927, under international agreement, 
the alphabet has been used by the 
countries of the world for radio identifi¬ 
cation. The United States is assigned the 
letters K, W, and N. The Navy and Coast 
Guard employ the letter N. K is used for 
those stations west of the Missippi River, 
while those beginning with W are east of 
the river. A few stations such as KDKA in 
Pittsburgh received their call letters before 
this plan was adopted. 

The Federal Communications Commis¬ 
sion, through the Communications Act, is 
responsible for allocating call letters to all 
radio stations in this country, with a few 
military exceptions. Stations have the 
privilege of requesting particular call signs 
other than the first letter. If a new 
broadcasting station makes no specific 
request, it is assigned appropriate letters. 
Amateur call signs are also assigned from 
unused letters. 

Most radio stations prefer call letters 


consisting of letter combinations which 
specify the station’s location or some 
aspect of the broadcasting area. The best 
and simplest call letters include* the name 
of the broadcasting city or town. There is 
immediate identification with KADA in 
Ada, Oklahoma; KELY in Ely, Nevada; 
WACO in Waco, Texas; and WARE in 
Ware, Mass. KAYS in Hays, Kansas, and 
KODI in Cody, Wyoming, are allowed some 
literary leeway. Cities with long names 
must use abbreviations in their call letters. 
This is exemplified by KANA in Anaconda, 
Montana; KAST in Astoria, Oregon; and 
KIND in Independence, Missouri. The latter 
also indicates a very friendly city. 

The weather plays an important role in 
selecting a radio station’s letters. Citizens 
of cold climates such as Aspen, Colorado, 
shiver to KSNO while those in Barre, 
Vermont, hail WSNO. The winter resort of 
Sun Valley, Idaho, supports KSKI, while 
WSKI is located in Montpelier, Vermont. 
Warm weather is wonderful to KSUN in 
Bisbee, Arizona; KTAN in Tucson, Arizona; 
KHOT in Madera, California; WSOL in 
Tampa, Florida; WSUN in St. Petersburg, 
Florida; and WTAN in Clearwater, Florida. 
In Ocean City, Maryland, everybody gets 
WETT, while the breezy city of Chicago 
has WIND. Ironically, it’s KOLD in Tuscon, 
Arizona; KOOL in Phoenix, Arizona; and 
WARM in Scranton, Pennsylvania. It could 
be said that these radio stations are very 
“unsound.” 

The agricultural products of a region are 
represented by its call letters. Cattle 
country caters to KALF in Mesa, Arizona; 
and KCOW in Alliance, Nebraska; while 
Mitchell, South Dakota residents hear 
KORN. Visitors to Farmville, North Caro- 
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V-CMVI 

20,000 ' 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 
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QTH 


City_State_Zip_ 

REDLINE - JAFFREY - NH - 03452 


ORDER TODAY 


Ohms: 12K, 120K, 1.2M, 12M 
dc mA: .05, 5, 50, 500 
dB: 0, 14, 28, 34, 40 



dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/volt No taxes anywhere Plus 90£ shipping 


lina, curiously contemplate WFAG. How¬ 
ever, a fag is a British term for cigarette 
and North Carolina is the leading producer 
of tobacco. Idaho, known as the gem state, 
naturally has • KGEM in Boise. KAVE 
echoes in Carlsbad, New Mexico, which is 
noted for its mammouth caverns. Hawaii is 
famous for the hula and poi, a native food 
prepared from the taro root and allowed to 
ferment. Honolulu is proud of KPOI and 
KULA. 

Las Vegas, Nevada, is the city of chance* 
with gambling a prominent pastime. The 
glamorous atmosphere permeates into radio 
with KLAS, KLUC, and KENO. Keno is 
also a form of lotto used in gambling. 
Another Las Vegas in New Mexico wants 
part of the action and promotes KFUN. 

There must be considerable confusion in 
Easton, Pennsylvania, with WEST. How do 
they stay awake at WZZZ in Boynton 
Beach, Florida? Are things really green in 
Greenville, Missippi, with WDDT? 

Some radio stations are quite hip. They 
WSOK it to you in Savannah, Georgia, and 
WSOC it to you in Charlotte, North 
Carolina. One of the “highest” rated 
stations in the country is WLSD at Big 
Stone Gap, Vermont. Do they also have a 
generation gap there? 

The FCC frowns on pornography and 
tries to keep the airwaves clean. They 
overlooked KIZZ in El Paso, Texas; KKIS 
is Pittsburg, California; and KXXX in 
Colby, Kansas. In staid, stoic, Salt Lake 
City, Utah, founded by the Mormons, one 
can listen to KSXX, but only if you’re 
twenty-one. 

. . . Philip Moshcovitz 
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ANTENNAS 


which virtuallyGUAR ANTEE YOU 
WILL GET OUT BETTER. New 
book gives step-by-step instruc 
tlons (176 pages. Over 200 illustrations) for making all stand 
ard types (Tong wires, dipoles, yagis. trap, etc.) plus MANY 
not described elsewhere: low cost miniature beams from 
converted TV antennas: INDOOR BEAMS; “invisible" an¬ 
tennas. 40 METER DX. vertical beams, NOVICE BAND 
DX. many, MANY others. SECRETS of tune-up for MORE 
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Buy book “Ham Antenna Construction Projects" from your 
nearby "H.W. Sams" distributor. Only $3.95. Or order 
AUTOGRAPHED copy direct from author J.A, Stanley, 
855-A South Fillmore Street, Denver Colorado. QTAILI 
8Q209- INCLUDE 25* FOR POSTAGE jIHIl 


“Old soldiers never die 


young ones do.” 


Assistant Editor Opening 

Somehow, working doesn’t seem that much like 
work when it is in your hobby. We have a fun 
bunch of people here at 73, for the most part, and 
we need someone to help with the technical 
editing, testing of new equipment, and about 8000 
(plus or minus a half dozen or so) jobs. New 
Hampshire is one of the most wonderful places in 
the world to live, with an incredibly varied climate 
and beauty. Requirements? A good solid know¬ 
ledge of radio, and English, and a convivial 
personality. Here is an opportunity to help make 
70,000 plus readers of 73 get a little more 
enjoyment every month. What can you find to do 
that will be better than that? Salary? That depends 
on your background and ability. I think we are 
paying the highest salaries in the ham publishing 
field even though we live in a low rent district. 
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Antenna Interaction 


What to Do About It 


F. J. Bauer W6FP0 
P. O. Box 870 
Felton, CA 95 018 

If you have an antenna farm (and who 
doesn’t nowadays?) you may have wondered 
what effect your unused antennas may have 
on antenna performance. I too had thoughts 
about those unused radiators, when one day 
I noticed that a quarter wave grounded 
vertical produced a half ampere of antenna 
current while the transmitter was on the 
inverted V! Receiving tests showed very 
noticeable changes in S-meter readings as 
various antennas were grounded and un¬ 
grounded at random. Other tests also re¬ 
vealed that transmitter loading varied as 
other antennas were grounded and un¬ 
grounded. The more I experimented, the 
more confused I became, so I concluded that 
these haphazard tests had gone far enough. 

Since the interaction seemed to be most 
severe at the fundamental frequencies, the 
question was basically whether to ground or 
not to ground the offending antenna. With 
the assistance of the trusty grid dipper, all 
antenna systems were checked for resonant 
frequencies, both in the grounded and un¬ 
grounded state, as shown in the illustration. 
The beam was also checked with the end of 
the feed line shorted out. Very often a ten 
or twenty meter beam with its feed line will 
resonate on forty or eighty meters as a half 
wave or quarter antenna. 

After tabulating the grid dipper findings, 
it should be easy to check on potential 
absorbing frequencies. The procedure is 
simple. Carefully load the transmitter at the 
frequency of interest and alternately ground 
and unground all unused antenna systems 




dipper 


NOTE ENDS OF FEED LINE ARE 
TIED TOGETHER WHEN 
MAKING MEASUREMENTS 


A B 

Fig. 1. A)Antenna checked in a grounded 
state. B)Antenna checked in a non-grounded 
state. 

one at a time. If this affects transmitter 
loading appreciable (more than five or ten 
percent change in final plate current) check 
the unused antenna further by touching a 
neon bulb to the end of the shorted feed line 
in the shack. If the bulb lights, it is an 
indication that the antenna system is ab¬ 
sorbing power as a half wave antenna and 
should be grounded to move the resonant 
frequency out of the band. On the other 
hand, if transmitter loading is excessive with 
the antenna grounded, it is an indication 
that the antenna system is absorbing energy 
as a quarter wave antenna, and should 
accordingly be left ungrounded to move the 
resonant frequency out of the band. 

In other words, all unused antenna 
systems will act either as half wave or 
quarter wave absorbers, depending upon 
whether or not they are grounded. The trick 
is to set up the antenna system so that its 
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resonant frequency is always outside the 
band you are working. 

Occasionally you may run into a situation 
where an unused antenna absorbs power 
whether it is grounded or ungrounded. This 
can happen particularly on the higher fre¬ 
quency bands such as 10 or 15 meters, the 
offending antenna usually being a 160 or 75 
meter antenna. However, in cases where this 
has happened, the effect on transmitter plate 
loading has been negligible. 

It has been generally found that antenna 
interaction is at its worst on the lower 

Keyboards for Keyers 

The amateur press has carried several 
articles on building keyers that work from a 
keyboard, like a typewriter or a Teletype, 

instead of a paddle or knob. Such devices 
can be bought, but few amateurs would 
want to pay the cost. Besides, it’s much 
more fun to build something. 

Building a keyboard type keyer has one 
time-consuming, as well as non-interesting 
(from the electronic viewpoint), portion. 
That’s the keyboard itself. Fortunately, the 
ambitious builder has at least three sources 
from which he can buy such an item. 

A simple make-and-break preassembled 
keyboard can be bought from Nutronics, 
Box 72, Paramus, NJ 07652. It’s only one 
inch deep, has a throw of 0.1 inch, and 
needs only three to five ounces pressure to 
make a firm contact. Also, they’re designed 
to be compatible with printed circuit 
building techniques. 

Going to a bit more exotic practices, 
there’s one that uses magnetically controlled 
solid-state “contacts”; these should never 
wear out! If you’re interested, you can get 
more information from NPC Electronics, 
3133 East 12th Street, Los Angeles, CA 
90023. 

For the top in sophistication, you’ll want 
a keyboard that actuates by proximity. This 
is an infinite-life device, guaranteed for 
100% reliability. The whole structure is 
15-7/8 inches wide, 8 inches deep, and 3Vz 
inches high; it weighs 12 pounds. This one is 
marketed by Transducer Systems, Inc., 
Easton and Wyandotte Roads, Willow Grove, 
PA 19090. 

Carl DrumeUer W5JJ 


frequencies from 160 meters through 40 
meters. In one instance the interaction was 
so severe that final loading was always 
excessive and could not be reduced by the 
usual turning procedures. In another case, full 
loading could not be attained with any 
adjustment of the final. Both of these, of 
course, were extreme cases. However, if you 
have two or more antennas, interaction can 
be a problem which a little thought and 
experimentation will l educe to negligible 
proportions in almost every situation. 

. . . W6FPO 
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“He who knows but little presently 
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Getting Your Extra 
Class License 

Part X-Sidebands 


In our last session of this study course, 
we examined the commonly-used types of 
modulation—with a couple of very major 
exceptions. We completely passed by SSB 
and DSB techniques, for the reason that 
they are sufficiently detailed to deserve a 
complete installment in themselves. 

So this time, let’s continue with modula¬ 
tion, and concentrate on sidebands. 

In so doing, we will cover only four 
questions from the official FCC study list— 
but those four questions are most compre¬ 
hensive ones indeed: 

9. Describe briefly the basic sections of 
a single sideband transmitter. In what sec¬ 
tion of a properly operating SSB transmit¬ 
ting system is distortion most likely to 
originate? In what section is non-linearity 
most likely to originate? 

14. How can the two-tone test output of 
a linear amplifier be used to tell if a 
transmitter is working properly? Show scope 
patterns for optimum, overdriven, and un¬ 
derdriven amplifier conditions. 

20. How would the reception of a single 
sideband signal be affected if the carrier is 
not completely suppressed? How can spur¬ 
ious signals in the output of the mixer stage 
of an SSB transmitter be suppressed? 

21. How does the beat frequency oscil¬ 
lator affect the tuning of a single sideband 
signal? 

Following our usual practice, we won’t 
attempt to answer these questions directly 
and specifically. Instead, we shall substitute 
four other questions of broader scope—and 
our exploration of the answers to these 
broader questions will, we hope, include the 
answers to the FCC questions as well as to 
similar questions not on the study list. 


In order to have single sideband com¬ 
munications, we must generate a SSB signal, 
and we must receive it. If it has any faults, 
we must be able to meausre them—but 
before we can measure them, we must have 
some notion of what we’re looking for. 

This list provides us our four broad 
questions: “How can we generate SSB?”, 
“What faults mar SSB signals?”, “How is 
SSB quality measured?”, and finally “How 
does the receiver affect SSB?” 

At this stage it would be well to note that 
any attempt to provide exhaustive discussion 
of even one of these questions would—and 
has—filled large books. In this study course, 
we can only try to provide a way of looking 
at the answers together with enough meat to 
enable you to start studying for yourself. We 
may, at times, oversimplify in our efforts to 
meet this goal. For complete authority, 
check the references listed in the bibliogra¬ 
phy at the end of this installment. 

Having made our disclaimer, let’s get on 
with the business at hand: 

How Can We Generate SSB? We saw in 
our previous installment that a conventional 
AM signal involves the mixing of the audio 
frequency voice signal and the rf carrier 
signal to produce not only the original pair 
of frequencies, but new sum and difference 
frequencies known as sidebands. One, the 
upper sideband, is made up of the sum of 
the audio frequency signal components and 
the carrier; one way to think of it is as an 
rf signal made up of as many frequencies as 
there were in the af signal, in which each 
rf-signal component’s frequency is equal to 
the carrier frequency plus the audio com¬ 
ponent’s frequency. 

The other, or lower, sideband is identical 
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except that its frequencies are determined 
by subtracting the audio-component’s fre¬ 
quency from the carrier frequency. 

Because the carrier frequency is constant, 
this means that each sideband is an audio 
signal which has been converted to a radio 
frequency. The lower-sideband signal is in¬ 
verted; that is, the low tones of the audio 
become higher radio frequencies than do the 
high tones of the audio. The upper-sideband 
signal, on the other hand, is not inverted; its 
low and high tones bear the same absolute 
relationship to each other at rf that they 
do in the af original. 

If we generate a conventional AM signal, 
and then by some magical means strip away 
from it the carrier and one of the two 
sidebands, what we have remaining is only a 
single sideband. Such a signal is known as a 
single sideband signal, abbreviated SSB, and 
the first SSB was generated in just that 
fashion—at very low radio frequencies 
(approximately 27 khz to be specific). 
Today’s SSB is generated a little different¬ 
ly—and that’s what our question deals with. 
First, though, let’s look at SSB character¬ 
istics. 

The characteristics of SSB are, on the 
surface at least, quite different from those of 
conventional AM. It takes less power to 
produce a signal of equivalent strength using 
SSB, and despite the lack of the second 
sideband, SSB appears to be more effective 
under crowded band conditions. 



CONVENTIONAL AM 

SINGLE SIDEBAND 

POWER 

SPECTRUM 
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Fig. 1 Comparison of conventional AM and 
SSB for equal carrier strength, showing 
power spectrum of transmitted signal, signal 
envelope as transmitted, waveform recover¬ 
ed at receiver, and noise accompanying 
received signal. 


A comparison of the power distribution 
in the signals produced at the transmitter, 
recovered at the receiver, and the final 
signal-to-noise ratio appears in Fig. 1. 

The top pair of illustrations in Fig. 1 
shows the power spectrum* for AM, at left, 
and SSB, at right, drawn for the case of 
equivalent carrier power (the suppressed 
carrier of the SSB signal is shown as a dotted 
line). You can see that using SSB means that 
all the power is concentrated in the side¬ 
band, while AM splits the information power 
between two sidebands and puts most of the 
power into the carrier, which carries no 
information. 

The envelope waveforms of the two 
signals appear on the second line. The 
single-frequency rf signal produced by the 
SSB transmitter appears much weaker than 
does the AM signal. 

However, the third line indicates the 
audio voltage developed in the receiver. The 
carrier power in the AM case contributes 
nothing to this waveform; AM is stronger 
because the contributions of the two side¬ 
bands reinforce each other at the detector, 
but the actual difference is only 3 db. 

And the final line, showing noise voltage, 
gets that 3 db back. The SSB signal needs 
only half the bandwidth and so permits only 
half the noise power to enter. 

The net result is that in these two 
comparison cases, SSB and AM produce the 
same signal-to-noise ratio at the receiver but 
the SSB signal started with only half the 
power (only a third as much power, if the 
total sideband-plus-carrier power of the AM 
signal is compared to the single sideband 
power level). For equivalent power at the 
start, then, the SSB system would produce a 
stronger signal at the receiver. 

The signal is not only stronger, it’s clearer 
too (with proper receiver design and opera¬ 
tion). Fig. 2 shows why; this illustration 
shows what happens to conventional AM 
signals when they encounter selective 
fading—a normal event during any skip 
contacts. If the sidebands fade and the 
carrier does not, the audio power goes down 
as shown in the left column. If the carrier’s 
phase is shifted relative to the sidebands, 
again audio power goes down as shown in 
the right column. Worst of all, though, is 
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when the carrier fades and the sidebands (or 
at least one sideband) remain steady. The 
resulting distortion, shown in the center 
column, resembles overmodulation but is 
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Fig. 2 Effects of selective fading on conven¬ 
tional AM signal. Upper row of waveforms 
shows envelope as transmitted; it is identical 
in all three cases. Middle row shows envel¬ 
ope as received under different types of 
selective-fade conditions. Bottom row shows 
waveforms recovered from received envel¬ 
opes; dotted waveforms show what should 
be recovered. Note especially effect of 
carrier fading when sidebands are unaffected 
(center column). 

much harder to understand. 

A SSB signal, consisting of only the one 
sideband, is much less affected by selective 
fading. While one component can fade with 
respect to others, the effect is almost unnoti- 
ceable. 

Now that we’re convinced that SSB is a 
good thing, let’s see how we can generate 
some. Fig. 3 is a block diagram at the most 
basic level of a SSB transmitter. As you can 
see, it is composed of three major sections— 
the SSB generator, the frequency selection 
circuits, and the power amplifiers. 

We’ll go into all three in more detail a bit 
later; right now we just want to get the big 
picture in view. The purpose of the SSB 
generator is to produce a single sideband 
signal; it may be at final output frequency or 
not, depending upon our particular transmit¬ 
ter’s design. The SSB signal may be pro¬ 
duced in any of several ways, although two 
methods are by far the most popular. Once 
originated by the SSB generator part of the 
transmitter, the signal must be brought to 


final output frequency by the frequency 
selection circuits. This part of the rig in¬ 
cludes any VFO, frequency synthesizer, and 
mixers which may be present. It takes in a 
SSB signal of some freuqency, and turns out 
an equivalent SSB signal at the desired 
operating frequency. 

The operating-frequency SSB signal is 
then brought up to the desired power level 
by the power amplifiers, which may be 
anything from a micro-powered transistor 
amplifier up to a 2-KW PEP cannon, de¬ 
pending upon your tastes and your pocket- 
book. 

The power amplifier’s only job is to bring 
the signal up to the level you want for 
application to the antenna; they are not 
supposed to add anything new to the signal. 
Unfortunately, many amplifiers do add then' 
own contributions; eliminating these distor¬ 
tion products is one of the major causes of 
premature graying among SSB operators! 

With some idea of where the various parts 
fit into the overall transmitter functioning, 
let’s turn our attention to the block labelled 
“SSB generator” in Fig. 3 and find out what 
can go in that space. 



Fig. 3. Most basic block diagram of SSB 
transmitter; no matter what type of SSB 
circuitry is being used any SSB rig includes 
these three major sections. All are subject to 
wide variation, however. 

While a number of methods may be used 
to generate SSB, the two basic systems in 
general use are the “filter” technique shown 
in Fig. 4 and the “phasing” approach dia¬ 
grammed in Fig. 5. 

The filter technique uses a band-pass 
filter which has extreme selectivity to slice 
off one sideband, and pass the other. Such 
filters were originally constructed only for 
very low frequencies. The first generally 
used by amateurs, operated at a suppressed- 
carrier frequency of 17 khz. With develop¬ 
ment of the filter art, sideband filters are 
now available for frequencies as high as 9 
mhz. 
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Fig. 4. Filter technique for generation of 
single sideband signal. Carrier generator pro¬ 
duces rf at single, fixed frequency. Balanced 
modulator produces both sidebands but 
suppresses carrier. Narrow bandpass filter 
then shaves off undesired sideband, produc¬ 
ing output signal which contains only one 
sideband and no carrier. 


Regardless of the filter frequency, a 
major characteristic of the filter technique is 
that the SSB signal is originally generated at 
a single, fixed frequency, because the fre¬ 
quency of the filter cannot be readily varied. 
Subsequent stages of the transmitter then 
convert this fixed-frequency SSB signal to 
the desired operating frequency. 

Starting point for the filter technique, 
then, is a fixed-frequency carrier generator. 
This rf carrier is applied, together with the 
audio signal, to a balanced modulator. The 
balanced modulator, unlike a conventional 
AM modulator, produces only the sum and 



Fig. 5. Phasing approach to generation of 
SSB signal. Audio is frequency-limited and 
then split into two channels which are 90° 
apart in phase. A carrier frequency is gener¬ 
ated and similarly split into two channels 
each 90° away from the other. Audio and rf 
are combined separately by a pair of balan¬ 
ced modulators. Resulting phase relation¬ 
ships between DSB outputs Of balanced 
modulators are that one sideband is in same 
phase in both outputs, while other sideband 
is 180° away (in one output) from same 
sideband in other output. Summing the 
outputs causes the in-phase sideband to 
reinforce itself while the out-of-phase side¬ 
band cancels itself out. 
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some otherwise pretty odd-looking frequen¬ 
cies as those on which fixed-frequency SSB 
signals are generated. 

The thing to be avoided, if at all possible, 
is what is known as an “integral relation¬ 
ship” between signal and mixing frequencies; 
this is a ratio of whole numbers, such as 3/2 
or 7/3 between the two frequencies at any 
point in the desired operating range. If such 
a relationship cannot be avoided, the next 
best thing is to pick one involving as large 
numbers as possible, which means that the 
harmonics which might cause trouble would 
have to be much higher than mere second or 
third order. 

Then, to hold down the possibility of 
spurious signals being generated, the mixers 
should be operated in such a manner as to 
create as few harmonics as possible. In 
general, this means a mixing circuit similar 
to the product detector, which minimizes 
intermodulation distortion. Finally, the out¬ 
put tuned circuits should be as selective as is 
practical, to reduce harmonics. 

Experience has shown that the fewest 
spurious signals are generated when the 
sideband signal’s amplitude is kept to a 
minimum, compared with the injection- 
frequency signal. In general, the SSB signal 
should be kept small until it is completely 
generated, on the final output frequency. 
Then it can be built up as desired by linear 
amplifiers. Any attempts to economize by 
running the early stages of a transmitter near 
their operating limits may backfire by intro¬ 
ducing spurious signals, distortion, and non¬ 
linearity. 

Besides the mixer or mixers, the frequen¬ 
cy selection circuits of the transmitter con¬ 
tain the injection-frequency oscillator, which 
produces the signal which mixes with the 
SSB signal to produce the output-frequency 
signal. This oscillator has at least one special 
requirement—stability. 

An SSB signal’s frequency must remain 
constant in order for it to be received; 
experiments have shown that a frequency 
shift of as little as 20 hz is detectable, 50 hz 
is enough to make a voice difficult to 
recognize, and a 100 hz shift in frequency 
will turn a bass into a soprano (or vice 
versa). 

The fixed carrier frequency used in the 


SSB generator is usually crystal-controlled, 
and care is taken to keep its frequency 
stable. Equal care is necessary with the 
injection-frequency oscillator in the frequen¬ 
cy-selection circuits. 

Normal technique is to make the single 
variable oscillator in the frequency selection 
circuits operate at relatively low frequency, 
and use one of several exceptionally stable 
designs for this circuit. Any other frequency 
changing necessary is accomplished by multi¬ 
ple mixer stages, as in double-conversion 
receivers. 

With the signal brought to the desired 
operating frequency, all that’s left to do is to 
bring its power level up to however much we 
may desire. That’s the job of the power 
amplifiers. 

The only essential difference between 
SSB linear power amplifiers and hi-fi audio 
amplifiers is that the SSB amplifiers use 
tuned resonant circuits for coupling while 
the audio amplifiers use high-quality trans¬ 
formers. Operating conditions for the tubes, 
power driving requirements, and power out¬ 
put capabilities are essentially the same in 
both classes of service. Hi-fi audio amplifiers 
have been around for many years, and it 
might seem a bit surprising that SSB linear 
amplifiers should present any difficulties— 
but the fact remains that most if not all of 
the distortion and non-linearity problems 
associated with bad SSB signals arises in the 
power amplifier stages. 

One of the most major problems, perhaps 
not so surprisingly, stems form the all-too- 
human desire to get just a little bit more for 
one’s money. In using a linear amplifier, this 
amounts to driving it just a little bit harder 
in an effort to squeeze another db or so out 
at the antenna. 

This is a particularly insiduous problem, 
because if the operator is in the habit of 
judging his output power from the flickering 
of the final amp’s plate meter, he will see the 
meter rise higher when he increases the 
drive. 

What he won’t see on the meter is the 
fact that the added power he gets is almost 
all in the form of distortion products! 

We’ll go into this in a little more detail a 
little later, when we look at some ways of 
judging signal quality and power output 
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which are more revealing than merely using 
the plate meter. 

Back in the second installment of this 
Extra Class study course we examined the 
theory of amplifiers in some detail. In the 
process of doing so we looked at the way in 
which the “class” (A, B, or C) of amplifier 
operation was determined, and saw how an 
input signal could be distorted whenever it 
swung past the established operating Emits 
of the particular circuit. 

SSB power amplifiers come in many 
different types, but one of the most popular 
variety these days is that known as “class 
AB1”. Such an amplifier is set up with 
operating conditions partway between pure 
class A (in which average plate current is 
steady regardless of signal) and pure class B 
(in which the tube permits current to flow 
during only half of the signal cycle), and the 
suffix “1” indicates that grid current is never 
permitted to flow. 

A Class AB1 circuit requires virtually no 
driving power; only a voltage swing at its 
grid is necessary. Many tubes have been 
designed specifically to operate at rf in this 
class of service, and to have low distortion 
when doing so. 

The fact that grid current never flows in a 
properly operating and properly driven Class 
AB1 linear amplifier has been used by 
several circuit designers to include an auto¬ 
matic servomechanism known as ALC or 
“automatic load control”, which prevents 
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Fig. 6. How ale circuits operate; whenever 
final amplifier stage draws grid current, grid 
and cathode act as diode detector and 
produce a "hash" signal at point A. This AC 
hash is isolated by the transformer (most 
actual circuits use an RC tap-off instead), 
then rectified into negative-going DC to 
control gain of some earlier stage in the 
transmitter. Reduced gain removes excessive 
drive to final, which causes hash to disap¬ 
pear. This servo action maintains final drive 
at the maximum usuable level while prevent¬ 
ing overload. 
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difference frequencies in its output. The two 
original input frequencies (the carrier and 
the audio) balance themselves out within the 
modulator circuit, so that carrier suppression 
occurs within the modulator. 

Output of the balanced modulator, then, 
consists only of the two sidebands. The filter 
passes one of them and rejects the other. 
The resulting single-sideband signal is then 
ready to be applied to the frequency selec¬ 
tion circuits. 

Somewhat more sophisticated in its 
theory of operation is the phasing approach; 
this technique involves the introduction of 
differential phase shifts into otherwise- 
identical signals so that one sideband cancels 
itself out while the other is reinforced. 

For the phasing approach, the audio must 
first be frequency-limited (this step is not 
necessary in the filter technique, because the 
sharp filter will itself trim the signal’s band¬ 
width to the 3 khz voice-quality minimum). 
After its bandwidth is limited, the audio 
signal goes through a phase-shift network 
which produces a pair of output audio 
signals which are 90° apart in phase at all 
times. 

Each of these signals is applied to its own 
balanced modulator. The rf for the balanced 
modulators comes from a carrier generator, 
which may operate on any frequency. One 
balanced modulator gets its rf direct from 
the carrier generator, while the rf applied to 
the other is shifted 90° in phase on the way. 

The result is that we obtain at the 
outputs of the two balanced modulators, 
two sets of double-sideband signals, but 
because of the separate phase shifts applied 
to the audio and the rf signals the phase 
relationships between sidebands are rather 
unusual. Depending upon the direction of 
the phase shifts, either the upper or the 
lower sideband outputs of both balanced 
modulators will be in phase. If the upper 
sideband outputs are in phase, the lower 
sideband outputs will be exactly 180° out of 
phase, and vice versa. This means that we 
can cancel out either sideband just by 
combining the outputs of the two balanced 
modulators. 

While in theory, at least, the carrier can 
be at any frequency, in practice phasing 
exciters are usually designed to operate at a 


fixed frequency and the resulting SSB out¬ 
put is converted to the desired output 
frequency by mixers, just as when using the 
filter technique. The most popular such 
fixed frequency is 9 mhz—chosen because it 
permits a single mixing oscillator in the 5 
mhz range to produce either a sum fre¬ 
quency output around 14 mhz or a differ¬ 
ence frequency output in the 75-meter band. 

Both the filter and the phasing techniques 
have their own peculiar advantages and 
disadvantages. Through the years popular 
opinion has tended to elevate the filter 
technique, and it’s certain that a filter rig 
requires less adjustment to keep it going if a 
high-quality filter is employed. Phasing, on 
the other hand, simply because it does offer 
more possible adjustments, may make it 
easier to compensate for component aging. 
Sideband selection may be simpler with 
phasing and a complete phasing exciter also 
has built into it provision for the generation 
of narrow-band phase modulation, should 
you desire that feature. 

Whichever technique is used to generate 
the single sideband signal at this point, the 
signal must still be brought to the desired 
output frequency and boosted to the desired 
power level. 

Frequency selection is normally done by 
means of one or more mixer circuits, identi¬ 
cal in principle to those used in receivers. In 
fact, the close correspondence between the 
portions of a SSB transmitter and a superhet 
receiver is what gave rise to the idea of the 
SSB transceiver which hit ham radio like a 
storm several years ago! 

Two points, not generally considered of 
main importance in mixers for receiver use, 
are important in mixers intended for SSB 
signal frequency selection. The first is the 
simple point that an upper-sideband signal is 
changed to lower-sideband by difference- 
frequency mixing, while sum-frequency 
mixing preserves the sideband-to-carrier re¬ 
lationship unchanged. This point, in con¬ 
junction with the choice of 9 mhz as the 
signal-generation frequency in early phasing- 
type exciters, led to a convention which 
virtually ruled for a number of years that 
communication on frequencies above 9 mhz 
would be by upper sideband, and that on 
frequencies below 9 mhz would use lower 
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sideband. The reason was simply that the 
early users adjusted their exciters to produce 
USB signals at 9 mhz; sum-frequency mixing 
to reach the 20-meter band maintained the 
USB sense, while difference-frequency 
mixing to reach 75 meters inverted the 
signals to LSB. 

The other point, of considerably more 
practical importance, is that any mixing 
process can cause generation of spurious 
signals. These spurious mixer products can 
result in out-of-band and out-of-channel 
signals, and can also introduce in-channel 
distortion. The point is sufficiently impor¬ 
tant to cause one authority to state, “It is 
these spurious products which exert the 
most influence on the design of the frequen¬ 
cy translation system.” 

To minimize the production of spurious 
mixer products a designer has two major 
variables he can juggle. One is the specific 
type of mixer device and/or circuit he uses, 
since some circuits and some devices are 
more free of spurious outputs than are 
others. More important, in many cases, is the 
second major variable—the ratio of the two 
frequencies to be mixed. 

For instance, if an output frequency of 7 
mhz were desired and the starting frequency 
were 3.5 mhz, the designer would have only 
two choices available for his mixing- 
frequency signal: he could use 3.5 mhz and 
sum mixing (3.5 + 3.5 = 7), or he could take 

10.5 mhz and use difference mixing (10.5 - 

3.5 = 7). 

In this case, there’s really very little 
choice at all, because one of the first rules is 
to never introduce two signals of exactly the 
same frequency for mixing. The output is 
too likely to contain harmonics of one or 
both input signals, not to mention literally 
dozens of spurious products caused by the 
nth harmonic of one input mixing with the 
n+2nd. harmonic of the other. 

But the alternate choice wouldn’t be very 
much better, because he would still be faced 
with all the harmonics of his original 3.5 
mhz signal mixing with either the fundamen¬ 
tal or harmonics of the 10.5 mhz injection 
frequency. 

It’s almost a case of “you can’t get there 
from here”—and this particular problem has 
been one of the major reasons for choice of 
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the final stage from ever being seriously 
overdriven and yet permits the operator to 
crank up the gain just about as high as he 
may desire. 

Fig. 6 shows how it works. The grid of 
the final stage is used, in addition to its 
normal role, as the plate of a diode detector. 
Whenever overdrive occurs and grid current 
begins to flow, this diode detector rectifies 
the overdriving portion of the signal and 
produces a “hash” voltage at point “A”. 

This hash voltage is rectified and filtered 
to remove the “hash”, and is then applied to 
some variable-gain amplifier stage earlier in 
the amplifier chain. There, it reduces the 
gain, which in turn reduces the drive to the 
final stage. 

With reduced drive to the final, the hash 
and in turn the DC ALC voltage are reduced, 
which permits gain to come back up. Thus 
we have a closed feedback loop; the greater 
the drive, the less gain is available, and the 
less the drive, the greater the gain. The net 
result is that the final stage will always 
operate with a very few microamperes of 
grid current; this is not enough to cause 
appreciable distortion, but is enough to keep 
the servo loop operational. 

ALC has several advantages. The obvious 
one is that drive adjustment is not so critical, 
since it provides an automatic safety against 
moderate overdriving. Not so obvious is the 
fact that the operating conditions of the 
final stage as well as all other stages within 
the loop are more tightly defined, and so can 
be designed and adjusted more precisely. 

What Faults Mar SSB Signals? In our 
examination of the means by which SSB 
signals are generated, we touched in passing 
on a few of the possible faults. Now let’s 
turn our full attention to the possible 
problems. 

To the operator, most SSB faults appear 
to be in one of three categories. The first 
and by far the most populous is that known 
as “buckshot”; this includes most distortion 
and non-linearity, and some forms of other 
problems as well. It gets its name from an 
audible resemblance to buckshot rattling in a 
can. 

The second broad category is that of 
“insufficient suppression”, either of the car¬ 
rier or of the undesired sideband. In many 
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cases this problem produces results very 
similar to buckshot; in others it presents 
difficulties in receiving the signal. 

The final problem is that of frequency 
stability. We’ve already seen how stringent 
are the requirements on frequency stability 
for SSB communication. Any failure to meet 
these requirements poses a problem. 

Now that we’ve categorized the faults, 
let’s examine them a bit more closely. 

“Buckshot”, or to be a bit more precise 
about it, spurious distortion products, is the 
normal result of distortion in the power 
amplifier stages. This distortion may be in 
the form of harmonic distortion, intermod¬ 
ulation, or both. Such distortion and non¬ 
linearity go hand in hand; one is, in fact, 
both the cause and the partial effect of the 
other. A distorting amplifier cannot be 
linear, nor can a non-linear amplifier fail to 
produce at least some distortion. 

The causes of such distortion were 
wrapped up succinctly by Don Norgaard 
W2KUJ, one of the first hams to fo on SSB 
some 20 years back, as “amplification which 
increases with increased signal level”, and 
“amplification which decreases with in¬ 
creased signal level”. The second of these is 
the more common; it’s what you hear, for 
instance, if you disable the AVC of a 
receiver and tune in too strong a signal. 

While the causes of distortion fall into 
these two broad classes (and the cures are 
different for each class), the results insofar 
as a SSB signal is concerned are the same for 
both; in both types of distortion, the result 
is a change in stage gain with signal strength, 
and as we saw a couple of installments back 
in this course when we first examined the 
way a mixer works, any change in stage gain 
caused by signal strength provides mixing 
action. In other words, the change itself is a 
non-linearity. 

What happens next is simple; the distort¬ 
ing amplifier puts signals back on, where we 
have spent so much effort taking them off. 
If you like, you can try it with figures. 
Assume that we start with an audio signal 
containing just two tones, one at 500 hz and 
the other at 750 hz. Let’s generate an 
upper-sideband signal around a suppressed 
carrier of 3.9 mhz with these two tones; the 
result is that we have just two rf signals, one 
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at 3900.500 khz and the other at 3900.750 
khz, if we suppress the carrier and the lower 
sideband properly. 

Now let’s put those two rf signals through 
an amplifier which has a little distortion in 
it. We’ll get out not only the two signals we 
started with, but their sum and difference; 
we will also get the sum and difference of 
each with at least the second harmonic of 
the other. That is, we can expect to find: 
3900.500 - one original input signal 
3900.750 - the other original signal 
3900.750 - 3900.500 = 0.250 - the differ¬ 
ence signal 

3900.750 + 3900.500 = 7801.250 - the sum 
signal 

2x3900.500 = 7801 - 3900.750 = 3900.250 - 
buckshot 2x3900.750 = 7801.500 - 

3900.500 = 3901.000 - buckshot 

And this is just a partial listing, incom¬ 
plete at that. In practice, the signal will have 
more than just two components, and unless 
we’re awfully lucky, we’ll have more than 
mere second-order distortion products to 
contend with. 

We will find that some combinations of 
frequencies, at some critical orders of har¬ 
monics, produce products in the supposedly 
suppressed sideband. In fact, as it happens it 
takes a pretty bad signal to produce buck¬ 
shot within its own bandwidth. A signal 
which is only moderately lousy will fre¬ 
quently appear to its user, and to its listener, 
as an acceptable signal; the only people who 
know it’s sick are the fellows trying to use 
all the rest of the band! 

While the major cause of such problems is 
overdrive, there are other causes as well. 
Operating conditions for the amplifiers must 
be properly chosen to minimize distortion, 
because no amplifier is perfect. Even the 
best amplifiers have some traces of distor¬ 
tion remaining in them, and good design 
plays off one factor against another in a 
hopefully successful effort to cancel out as 
much of this as possible. The variables to be 
considered include such things as plate 
supply voltage, tuned circuit impedances, 
grid bias, screen voltage, and tube types 
(some tube types are designed to be more 
free of distortion than others). 

All of these factors are, to some extent, 
under the control of the operator. At least, 
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he has enough of them under control to 
permit him to make any linear amplifier 
behave. We’ll get into the ways and means in 
our next section when we examine the 
means of measuring signal quality, because 
any control must include a means of 
measurement. Right now, let’s turn our 
attention to the question of suppression. 

We have labeled insufficient suppression 
of either the carrier or the undesired side¬ 
band as a fault in a SSB signal, but the 
reasons why it’s a fault are not that obvious. 

In fact, in the early days of SSB many 
operators felt that a reduced-level or “pilot” 
carrier should be transmitted, in order to 
simplify frequency-locking the bfo at the 
receiving end. Ancient issues of QST carry 
some interesting debates on this subject— 
which would indicate that at the minimum, 
incomplete carrier suppression is not auto¬ 
matically a “fault” for any technical reasons, 
but is called a fault only because current 
operating practice calls for complete 
suppression! 

So far as the undesired sideband is con¬ 
cerned, there are some pretty practical 
reasons for its suppression. If both sidebands 
are transmitted and received at full strength, 
then the locally supplied signal which re¬ 
places the carrier in the receiver must be in 
phase synchronization with the original. This 
is a degree of precision virtually impossible 
to attain without rather exotic techniques; 
the only way to do it known to most hams 
involves more special circuits in the receiver 
than you normally meet in a phasing-type 
SSB exciter. It’s called “synchronous detec¬ 
tion”, and we’ve mentioned it before in this 
study course. 

For any simpler method of reception to 
work, one of the two sidebands must be 
shaved away. This can be done either at the 
transmitter, which gives us SSB, or in the 
receiver, if DSB is used, but only one of the 
sidebands may be permitted to reach the 
detector circuits. If a part of the unwanted 
sideband gets through, the effect is a “burb¬ 
ling” superimposed on the audio. Exper¬ 
iments have shown that the burble is only 
barely noticeable when the undesired side¬ 
band’s level is 30 db below the desired; this 
is the origin of “30 db” as the “magic 
figure” for rejection. 


The effect of incomplete carrier suppres¬ 
sion would depend upon the precision of 
tuning of the receiver. If tuning were in¬ 
exact, the local carrier and the incoming 
carrier would beat with each other to 
produce a difference frequency which'could 
either cause a low-pitched tone, sub-sonic 
overload of audio circuits with resulting 
distortion, or possible an effect similar to 
the burble of insufficient sideband suppres¬ 
sion. If, however, the receiver were especial¬ 
ly designed to permit a “pilot” carrier to be 
selectivity amplified to a much higher level 
than its accompanying sidebands and then 
used for local injection, no ill effects at all 
would occur. 

It’s a matter of pride among today’s 
operators, though, to obtain as complete 
suppression of both carrier and unwanted 
sideband as they can achieve. It’s not un¬ 
usual to find carrier suppression as great as 
60 db, and sideband suppression greater than 
40 db, in the signal of a really careful 
operator. 

How Is SSB Quality Measured? We’ve 
seen that a number of faults can mar an SSB 
signal, and that the generation of such a 
signal is a process complex enough to require 
many adjustments. How can we be sure that 
all the adjustments are correct, and that our 
signals are free of the faults which make 
signals lousy? 

Surprisingly enough, an SSB signal is even 
simpler to measure (in most cases) than is a 
conventional AM signal, and is much easier 
to tame than is an FM or PM signal. 
Measuring its quality, though, does require 
one instrument—the oscilloscope. 

Many operators attempt to measure 
quality of their SSB signals without a scope, 
using only a receiver. This fact is one of the 
major reasons why so many poor SSB signals 
are found on the air; a large part of the 
things that can go wrong with an SSB signal 
are of such characteristics as to show up 
quickly on a scope view of the signal, yet 
escape detection completely when the signal 
is inspected by tuning a receiver across it. 

The scope can be used to measure SSB 
signal quality in any of four different hook¬ 
ups. These hookups are called the two-tone 
test, the bow-tie test, the envelope test, and 
linearity tracing. The first three present 
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essentially the same information, and which 
you use depends almost completely upon 
personal preference. 

Except for linearity tracing, all the test 
hookups require that the vertical deflection 
plates of the scope be driven by the actual 
SSB signal being tested. The signal is usually 
picked off from the final amplifier tuned 
circuits by means of a pickup loop as shown 
in Fig. 7, and coupled directly to the deflec¬ 
tion plates (bypassing the scope’s internal 
vertical amplifiers). Pattern height can be 
adjusted by changing the location of the 
pickup loop; the larger the pattern, the 
easier it is to detect slight flaws. 


SHIELD 



Fig. 7. For two-tone, bow-tie, and envelope 
tests of SSB signals, this hookup is used to 
sample rf and apply to vertical deflection 
plates of oscilloscope. Tuned circuit may 
not be necessary in all cases, but makes it 
easier to get adequate pattern size for good 
display. Pickup link may be coupled to final 
amplifier, dummy load, antenna tuner, or 
any point in the transmitter after all adjust¬ 
ments which are to be checked. Pattern size 
may be varied by adjusting tuning of reson¬ 
ant circuit or by adjusting coupling of 
pickup link, or both. 


These tests depend upon the fact that any 
distortion or non-linearity will cause mixing 
and the generation of spurious outputs when 
two or more signals are applied to the 
system; that’s where the two-tone test gets 
its name. For the two-tone test, two sine- 
wave audio signals are fed into the mike 
input of the exciter. The two should be of 
equal amplitude but about 1000 hz apart in 
frequency. Alternatively, a single tone can 
be fed in and carrier inserted to supply the 
other tone, but if this is done, then only 
amplifier linearity can be tested. To test for 
proper carrier and sideband suppression, the 
input must be a pair of audio tones. 

The horizontal plates of the scope, in the 
two-tone test, are driven by the scope’s 
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Fig. 8. These are typical displays produced 
by two-tone tests. Dotted lines indicate 
normal display in every case. Pattern A 
results from too much bias on amplifier 
stage. Pattern B is one of many which can 
be caused by overdriving a stage; character¬ 
istic common of all is that sides of pattern 
are fatter than normal and top is rounded or 
squared off rather than coming to smooth 
peak like a sine wave. Pattern C is combinat¬ 
ion of A and B, and pattern D indicates 
inadequate carrier suppression. 


internal sweep circuits. It may prove neces¬ 
sary to adjust the sweep carefully, since it 
normally is synchronized to the vertical- 
deflection signal inside the scope, and the 
direct connection used in this test set-up 
bypasses that part of the circuit. 

The pattern which should be displayed by 
a perfectly operating transmitter on a two- 
tone test resembles a pair of sine waves 
mirror-imaged over each other; it appears as 
the dotted line in Fig. 8. Any of the patterns 
shown by solid lines in Fig. 8 represent 
improper operation. Pattern A is an exag¬ 
gerated view of what is shown when an 
amplifier is overbiassed; the “crossover” is 
pinched and the sides of the pattern become 
concave. Pattern B is an indication of over¬ 
drive; the pattern “fattens out” and in 
extreme cases may even begin to look like a 
square wave. Pattern C indicates a combin¬ 
ation of too much bias (Pattern A) and too 
much drive (Pattern B). 

Pattern D indicates insufficient carrier 
suppression; the more carrier is present, the 
more pronounced will be the ripple along 
the edges of the pattern. 

The envelope test is identical to the 
two-test insofar as the scope hookup is 
concerned, but the audio input for this test 
is normal speech. Horizontal sweep for the 


scope is furnished by the internal scope 
circuits, set for approximately 30 sweeps per 
second. The envelope test, in itself, tells very 
little, but is useful as a means of monitoring 
the signal once all adjustments have been set 
up properly using either the two-tone or the 
bow-tie tests, to be certain that overdriving 
is not permitted to occur. 

The bow-tie test differs from the two- 
tone test in two major respects; the horizon¬ 
tal sweep for the scope is taken from the 
exciter’s audio section, and the pattern 
produced is somewhat different. 

In this test, the scope is used to compare 
the audio signal generating the SSB output 
with the actual SSB signal produced at the 
system output. If everything is working 
properly, the relationship between these two 
signals will be linear. The result is the 
stylized bow-tie pattern on the scope shown 
at A in Fig. 9. The perfect straightness of the 
sides of the pattern, extending through the 
crossover at the center, indicates that all 
operation is normal and signal quality is 
good. 





Fig. 9. Typical bow-tie test patterns. Pattern 
A is normal indication; all lines are perfectly 
straight. Too much bias produces concave- 
sided pattern such as B. Overload produces 
pattern C, with chopped-off peaks rather 
than points. Combination of overdrive and 
too much bias produces Pattern D. Inade¬ 
quate carrier suppression puts ripples on 
sides of pattern as at E. 

Too much bias (which produced Pattern 
A, Fig. 8, with the two-tone test) will cause 
the sloping sides of the bow-tie to become 
concave as shown at B, Fig. 9. 

Overdrive, which causes the peaks of the 
output signal to be clipped, shows up as 
Pattern C. The combination of too much 
bias and too much drive, which produced 
Pattern C in Fig. 8, appears as shown at D in 
Fig. 9. 

Lack of carrier suppression will show up 
as at E, with ripples on the edges of the 
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pattern, and as in the two-tone test, the 
depth of the ripples indicates the amount of 
carrier. 

Either the two-tone or the bow-tie test 
can be used to adjust amplifier loading. An 
amplifier which is too lightly loaded will 
display the pattern of “overdriven” condit¬ 
ions, but the pattern will clear up into the 
“normal” pattern as loading is increased. As 
loading is increased still more, the pattern 
will remain “normal” but its height will 
decrease, indicating that less actual power is 
being produced (regardless of what the final 
meters may indicate—all that they show is dc 
input power, and the display is showing you 
actual rf output voltage across a fixed load 
impedance). 

The point of optimum loading, for any 
given amount of drive, is that point at which 
the largest “normal” pattern is produced. 
Once this point is found for a single drive 
level, it’s usually worth while to increase the 
drive a bit and see if a better “optimum” can 
be found. This boils down to a pair of rules: 
If the final stage is not being driven to its 
design limit, its loading should be reduced 
until it will accept limiting drive, and if the 
power level obtained by doing this is less 
than anticipated, provide additional drive. 

While we’ve been going into some detail 
on three of the four test setups, we have 
passed by the technique known as “linearity 
tracing”. Unlike the other three setups, 
linearity tracing does not involve feeding rf 
to the scope. Instead, samples of the rf input 
to, and output from, the amplifier being 
tested are detected by identical linear detect¬ 
ors. The resulting signals are then compared 
to each other in the scope, by applying one 
ot the vertical amplifier and the other to the 
horizontal. 

Fig. 10 shows the schematic of a typical 


IN34 2.2 mH 



Fig. 10. Schematic diagram of linear envel¬ 
ope detector for linearity tracer. Entire 
circuit should be shielded, with coax leads 
running in and out. 
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Fig. 11. Test setup for linearity tracing. De¬ 
tector coupled to amplifier input should 
feed horizontal input of scope, and second 
detector coupled to amplifier output should 
feed vertical input. Scope gain adjustments 
should be set for 45° tilt on displayed line 
or curve. This requires more horizontal gain 
than vertical. 

linear detector for such use, and Fig. II 
shows the test setup in block diagram form. 

Any type of audio input can be used for 
this test, since it merely compares the 
output of the amplifier to the input. If the 
amplifier is linear, the display will be a 
straight line as shown at A in Fig. 12. A 
curved line such as that at B indicates too 
much bias or insufficient screen voltage; the 
specific problem indicated by this is “cross¬ 
over distortion” caused by too little static 
plate current. An oppositely curved line such 
as that at C indicates poor grid-circuit 
regulation or plate-circuit difficulties, with 
improper loading as one of the prime sus¬ 
pects. The “S” curve at D is simply a 
combination of curves B and C, and indi¬ 
cates that several problems are present simul¬ 
taneously. Overdrive of the amplifier is 
shown by a sharp break in the line as at E. 

The linearity tracer, because of the sim¬ 
plicity of interpreting its display, is probably 
the best measurement technique for every¬ 
day measurement of signal quality. The 
bow-tie test provides similar results. Most 
commonly used is the envelope test—which 
is the least indicative of all. 

How Does The Receiver Affect SSB? 
Having generated our SSB signal and meas¬ 
ured its freedom from faults, we can pour it 
forth into the spectrum without shame. To 
use it for communication, though, we still 
must receive it. 


We have examined some of the details of 
SSB reception elsewhere in this study course; 
what we’ll concentrate on right now are 
three important ways in which receiver 
features affect the usefulness and intelligi¬ 
bility of the SSB signal. 

Since the SSB signal has no carrier to 
permit recovery of the audio, the receiver 
must provide a substitute for the carrier. 
This “local carrier” is normally provided by 
the bfo, and it must meet two require¬ 
ments—it must be strong enough so that the 
received sideband cannot “overmodulate” it, 
and it must be at proper frequency to 
demodulate the sideband into its proper 
audio components. 

The problem of strength of the bfo signal 
can always be overcome by attenuating the 
received sideband, and this is the idea behind 
the way in which SSB is received on a 
pre-SSB receiver: Audio gain is turned full 
on, rf gain way down, and the receiver tuned 
carefully until the SSB signal becomes intel¬ 
ligible. Keeping the rf gain down low makes 
certain that the sideband is at low level when 
it mixed with the bfo signal in the detector 
circuits; the audio is kept high to make the 
best of a bad situation. 

Tuning of the bfo is comparatively criti¬ 
cal; it must be on the right side of the 
sideband to replace the suppressed carrier, 
and must be within a very few cycles of the 
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Fig. 12. Typical displays from linearity 
tracer tests. Perfectly straight line such as 
that at A indicates perfectly linear operation 
of amplifier. Concave curve such as B results 
from overbias of amplifier or too little 
resting plate current. Convex curve, C, 
results from improper loading or poor 
grid-circuit voltage regulation causing drive 
to change with signal level. S-curve, O, is 
combination of faults B and C. Overdrive of 
amplifier is indicated by sharp break at top 
of line, E. It may also be combined with any 
of the other patterns. 
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suppressed carrier’s frequency to reproduce 
the audio accurately enough to permit voice 
recognition. 

If DSB signals are to be received, the 
receiver must have sufficient selectivity to 
slice off one sideband and accept the other, 
or the signals cannot be comfortably re¬ 
ceived. This selectivity may be achieved by a 
sharp filter in the if strip, or by a phasing 
technique similar in principle to the phasing 
type of SSB generator. Such a phasing device 
is often called a ‘ signal sheer”; in the early 
days they were popular accessories, but the 
sharp-filter technique appears to be predom¬ 
inant now. 

Frequency stability is also a necessity in 
the receiver, both in the front end and the 
bfo oscillator circuits. Because of the need 
for extreme absolute stability (tuning should 
stay put within 50 hz, regardless of operat¬ 
ing frequency), multiple conversion tech¬ 
niques have become almost standard for SSB 
receivers. These employ crystal-controlled 
converters to bring all incoming signals into 
the same frequency range, where a single 
variable oscillator which is built for extreme 
stability is used for tuning. Often, the bfo is 
crystal-controlled, with choice of upper or 
lower sideband being made by switching to 
one of two crystals, either above or below 
the z/passband by the correct amount. 

... Staff 
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(continued from page 4) 

or hobby. In other words; make the public believe 
that our activity is a vitally important part of 
civilized societal welfare, contributing essentially 
to the common good. It was intimated that those 
nations would then be unable to commandeer our 
frequencies, and that we would be secure from 
those who persisted in casting covetous eyes in our 
direction. Hogwash!!!!! The bare truth is; if every 
ham in the USA were to achieve the technical 
competence of an electronic wizard, the prowess of 
a genius, those nations would still seek expansion 
of their frequency allotments at our expense. If we 
handled traffic from now till Doomsday ... if we 
all became active in AREC, RACES and MARS ... 
if we eschewed the hobby aspects completely ... if 
we designed and built our own stations to the total 
exclusion of commercially built gear ... these 
nations would still be attempting to acquire our 
precious bands. They only know that they have a 
propaganda story to tell the rest of the world. So 
far as ham radio is concerned, they couldn’t care 
less! 

The tragic thing is that ARRL could not 
possibly have failed to know all about this at the 
very time we were being regaled with this pleasant 
little fairy-tale version of the real facts. Why were 
we not told the real reasons for the League’s 
championing of Incentive Licensing? Many have 
speculated about this. One account holds that the 
League found it necessary to create a fake issue 
around which to rally some controversy, in order 
to inspire vitality where merely bored indifference 
and ennui existed. That they succeeded in pro¬ 
voking the exact opposite was patently obvious in 
short order. 

Even when it became painfully clear through 
the correspondence to the League, to QST, and to 
individual Directors, that those in favor of the 
proposal were but a negligible minority, consisting 
predominantly of engineers, older members who 
had been around long enough to “grandfather” 
into the Extra Class, and a number of gullible, 
impressionable persons who believe anything they 
see in print, still the League held fast to its 
committed course, like a juggernaut plunging 
downhill. Like certain politicians of recent vintage, 
they found it unbearable to own up to having 
made a mistake. They refused to retreat, simply 
because it was regarded unseemly for ARRL to 
show any sign of human fallibility. Talk about a 
credibility gap! Talk about false pride! Oh, 
brother! 

The letters of objection, in the main, were 
characterized by the loyalists in precisely the way 
you might expect. They accused the writers of 
being unprogressive, indolent, short-sighted, stag¬ 
nant, or downright seditious. You doubtless know 
that there have been instances when any adverse 
criticism of the League, no matter how mild, has 
been interpreted as high treason, as though the 
critic were a bomb-carrying anarchist... *. or at 
the very least, certainly no gentleman. “Foul,” cry 
the Old Guard. (“Off with her head,” cried the 
Queen.) 


Now the bands are decimated. An FCC evalua¬ 
tion of the sub-bands is certain to disclose that 
which we already know ... there’s hardly anyone 
using them. They are sterile monuments to cock¬ 
sureness and obstinacy. Why? Because, despite the 
percentages quoted, comparatively few amateurs 
have taken the trouble to upgrade. Those who 
have, were not impelled by any desire merely to 
demonstrate their technical ability for its own 
sake. They were motivated rather by their oper¬ 
ating needs; they wanted to hang on to DX 
frequencies, for example. Nobody felt particularly 
noble about it, like winning a Phi Beta Kappa key, 
or the Congressional Medal. If a golfer wants to 
swat a three hundred yard tee shot instead of his 
customary two hundred, he goes out and buys a 
special high compression ball for three bucks, and 
gets a driver with a longer shaft and weighted 
clubhead. If a ham wants to work the restricted 
sub-bands, he studies some theory, brushes up on 
his CW, and goes down and takes the exam. The 
guy doesn’t do it in order to fulfill his birthright as 
a red-blooded patriot, nor in order to uphold the 
honored traditions of our pioneers, nor yet in an 
effort to protect our “sacred” frequencies from the 
depredations of unfriendly foreign powers. He does 
it for the same reason he pours high octane fuel 
into his gas tank; in order to gain an advantage. By 
improving his performance he increases his own 
enjoyment. This is the way of the world ... we do 
what we do for personal reasons... it’s the nature 
of the beast! And though poets and philosophers 
may rhapsodize about the inherent nobility of 
man’s spirit, the sad truth is that man’s fundamen¬ 
tal and predominant instincts are based upon 
self-interest. We are not a race of idealists, nor 
altruists, we humans. Ask any clergyman or 
psychiatrist. They deal with human frailty every 
day, and they know. 

I’m no misanthrope, really. 1 truly love my 
fellow man. I’m just getting a bit fed up with those 
who constantly judge others and exhort them to be 
exemplars of saintly behavior, while pridefully 
refusing to heed the ancient dictum, “Physician, 
heal thyself.” A great philosophical figure once 
said, “Love the people for what they are; not for 
what you would like them to be.” I think there are 
far too many who try to remake others into more 
acceptable molds. What a travesty for mere man to 
regard himself so high and mighty that he can 
judge someone else! Of all human sins, I think 
sanctimonious pride is the worst. Self appointed 
hypocrites are all over the place, criticizing the 
government, college administrators, parents, clergy* 
the military, the rich, the poor, the old, the young 
... you name it. I’m not qualified to preach the 
Gospel, but I wish fervently that more people 
would read the 7th Chapter of St. Matthew, with 
special emphasis on the first five Verses. 

Well, anyway, to get back to the subject; 
despite those few endorsements of the League’s 
position, hardly anybody was actually in favor of 
it. There was never a mandate from the member¬ 
ship, signifying wide-spread enthusiasm. Quite the 
reverse! And the wholesale resignations which 
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coincided with the adoption of this scandously 
unpopular change, are not attributable to other 
factors. The deepening diminution of our numbers 
may not be laid at the doorstep of the USSR, the 
fuzzy-headed liberals, the unwashed, the bearded, 
college youth, black militants, 73 Magazine, or any 
other of dozens of favorite scapegoats. The ARRL, 
and only the ARRL is responsible. 

It must be stressed that not all the Directors 
were in accord with the change. Some received 
mail, which must have been most distressing. But 
there is incredible pressure on these men. Perhaps 
many of them would deny this, but such a denial 
would only tend to confirm the existence of 
pressure. 

To repeat; if the second phase goes through as 
scheduled, there will most likely be an unpre¬ 
cedented exodus from our ranks. But, at least, we 
now know from QST that there are second 
thoughts about it all. Some chickens have assuredly 
come home to roost. Unless I am very much 
mistaken, our Directors are now more aware of the 
thinking of their constituents than they were 
before. I am glad we have been asked to write to 
our Directors. I hope that the response will dwarf 
all expectations. I hope there will be a deluge of 
mail ... a protest so loud and insistent that it 
cannot be overlooked or swept under the rug. 

I wish ARRL well. It is my organization, just as 
it is that of the functionaries who run it. I, too, am 
concerned about it. I, too, am dedicated to its 
welfare and growth. I, too, want to contribute all I 
can toward making it better and stronger. That is 
why I believe so fervently that our best hope lies in 
the direction of far less centralism, and far more 
democracy. 

By all means, let’s preserve our precious trad¬ 
itions and heritage. Let’s not ever fail to continue 
to honor our esteemed founders and pioneers. 
Let’s keep our memorable past evergreen and fresh 
in our minds. But, let’s not forget that our League 
exists to function in the best interests of all of 
Amateur Radio ... not just a group here, and a 
group there, no matter how we respect them nor 
no matter how prestigious they are. 

I’m just waiting for the day when a man who is 
not in complete favor with the leading circles in 
Newington is elected to be Director of his division. 
After all, we can afford to have a two party system 
in our Federal Government; why must there be 
complete unanimity of viewpoint in the American 
ham population’s organization? I’m just waiting for 
the day when the League stops resting on its 
laurels; the great achievements of those who lived 
in a far less complicated time ... a time when it 
was much less difficult to cope with adversity. I do 
not seek to denigrate these men. They were 
brilliant and resourceful, and beyond a doubt they 
were surely dedicated to the cause of ham radio. 
But the present circumstances are not going to be 
dealt with by looking over our shoulder. Prayer¬ 
fully, if ever the ARRL commences to realize that 
yesterday’s answers will not suffice for today’s 
questions, then there might be a gleam of hope for 
tomorrow. 
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There is a group of people who think that 
because I have criticized the League from time to 
time, I have severed my connection with it I have 
been a member and active supporter of ARRL for 
practically all the time I have held a ticket, and 
have seen no reason to change my posture with 
respect to this. That is...until recently. Lately, 1 
have been wondering about it all. 

The constant message of ARRL has been that it 
is a democratically run organization, beholden to 
its members through their duly elected representa¬ 
tives, and accountable to the rank and file through 
the instrument of the election process. But, just 
how democratic is an organization in which the 
sole participation of the membership is merely the 
casting of a single ballot once every couple of 
years? And are these representatives truly answer- 
able to the membership? Or are they answerable to 
those in control of the machinery of the League? 

Is it possible to effect changes in ARRL through 
its Directors? AJ1 of us have mixed feelings about 
the League’s programs and activities. Some of us 
disagree on incentive licensing. Some find fault 
with the failure of ARRL to implement reforms in 
the iron-handed approach to DX accredition. Still 
others feel badly about the Legal Department’s 
reticence to become involved, except in an ad¬ 
visory sense, in lawsuits where fundamental rights 
of amateurs are imperiled. And so forth. While all 
these disagreements are going on, we are told...- 
“You can only improve the League from the 
inside.” This is the word from Headquarters, 
echoed by the Directors, SCM’s, EC’s, and on and 
on, down the line. The message is, join....join.... 
join....no matter how strongly you may disagree 
with the direction and policies of leadership. 

Isn’t it time to mull over this state of affairs, in 
order to determine the wisdom.... or folly...of 
following blindly? Have there been any meaningful 
changes, suggested by the rank and file, not the 
officials, carried out by these “responsive” repre¬ 
sentatives? 

Many have pleaded for the necessity of a new 
look in policy, with respect to our total lack of an 
affirmative public image. I challenge you to name 
one other national organization that does so little 
for its members. We desperately need a voice in 
Washington. But the League is so all-fired con¬ 
cerned with maintaining their-tax-free status, that 
it is neglecting the fact that so far as the public is 
concerned, we are nothing but a bunch of idiots, 
who deliberately interfere with television; a group 
of arrested old crackpots, playing with toys and 
childish gimmicks. Literally a handful of people are 
aware of the role of Amateur Radio in our society. 
Hardly anyone knows that there is a difference 
between hams and CB’ers. All right...agreed that if 
we established a voice in the Nation’s Capital, we 
would no longer be tax-free. So what! Other 
groups are paying their way without too much 
strain. What does it profit us to be tax-free, if we 
suffer million dollar damage suits when some 
crackpot sees a ghost on his TV screen? If we 
enjoyed good public relations, no attorney in his 
right mind would dare to institute such action to 


begin with. Supposing it does cost us some money? 
Heaven knows, we have it. And why should we 
operate by government handout? Many hams who 
make no bones about their opposition to huge 
government deficit spending...relief...Social Secur¬ 
ity-foreign aid, don’t even think twice about the 
fortune it costs out Nation every year in the form 
of uncollectable taxes from outfits like ARRL. Any 
other similarly successful publishing firm would be 
carrying its own weight; paying its own freight; not 
freeloading on a technicality. 

And it is just that. If you take an educated 
squint at the ARRL annual report you will 
discover that about 10% of our money is spent in 
behalf of hams. DXCC, Communications Depart¬ 
ment, W1AW, Clubs, etc., are all run as inexpensive 
window dressing in order to maintain the tax-free 
status. The remainder, a whopping 90%, less salaries 
and expenses, is reserved for the publishing activi¬ 
ties. This is a million-and-a-half dollar publishing 
firm we’re talking about. What happens with all 
that money? I think we have a right not only to 
know, but to determine how and where it is spent, 
or invested, or what have you. 

The point is, if the League really started working 
for its members, instead of just for its bank 
account, it would probably have no trouble 
doubling the membership dues, for the members 
would feel they were getting something for their 
money. In terms of new members, forget it..we 
could increase our membership by leaps and 
bounds. 

It is not enough to publish QST and blow our 
own horn. No one but hams read it! We are in dire 
need of national coverage on the wire services, 
press and periodicals, radio and TV. We need 
promotional ideas; not just a single little film to 
show at ham clubs, either. And we can certainly do 
without the tired old blurb that appears every so 
often in the magazine, about getting the local news 
editor to give us a couple of lines, or arranging for 
a spot on the Wednesday luncheon program of 
Lions, Kiwanis or Rotary. For a sample of this 
impotent pap, just take a gander at QST for May, 
1969. Then compare it with QST for May, 1967. 
They’re the same, word- for word, except for 
changes to accommodate the calendar. You see, 
public relations is so unimportant, the editorialist 
doesn’t even take the time to write a fresh piece 
about it! After all, it might take as much as an 
hour of his valuable time. So, he conveniently 
exhumes the old one. Nobody read the darned 
thing anyway, so why bother with a new one! 

We hear moans and groans about our dwindling 
numbers, and many proposals that we ought to 
seek the means of remedying the situation. But 
thumbs down on the one thing that would really 
accomplish the task; a public relations office in the 
City of Washington, D.C. Outside of a few dozen 
dedicated individual hams, nobody’s doing any¬ 
thing about recruitment. There’s not much in the 
way of a program for junior and senior high 
schools, other than the radio clubs in these 
institutions, themselves, and the handful of teach¬ 
ers there who happen to be amateur operators. Of 
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course, in all honesty, the League does print some 
material on this project, but how many people 
send for it and use it? Not many! 

We spend a lot of valuable time and effort in the 
glorification of the past... Wouff Hong, 50th 
anniversary, museums, T.O.M., etc., but we do 
not devote much of our energy to the proselytizat- 
ion of our young citizens. I’ll guarantee you that at 
least a few young acid heads might not be in their 
present loathsome predicament if some hams had 
attracted their attention to Amateur Radio in time 
to make an impression. And perhaps there are 
some guys sitting around in pool-halls, letting their 
minds stagnate, who might have been involved 
meaningfully in our hobby, if only someone had 
taken the trouble to stimulate and nurture their 
interest. Think about it! 

Now; can anything be changed from inside the 
League? Perhaps it can. But not unless a struggle 
takes place. Up to now, most such efforts have met 
with failure. Those candidates who have proposed 
the most sweeping changes, which might have 
changed the League for the better, have never 
succeeded in being elected. I do not accuse anyone 
of rigging elections. But there are many similar 
organizations which have found it advantageous to 
permit their elections to be supervised by outside, 
impartial personnel. In this way, at least, there can 
not be any question of skulduggery, and this is one 
positive advantage. Many unions and guilds run 
their elections under the aegis of the Honest Ballot 
Association, which has a long history in this field. 
Since we are assured that our elections are scrupu¬ 
lously honest, we have nothing to lose by permit¬ 
ting such outside supervision. That is, we have 
nothing to lose, unless the elections are being 
rigged. The writer is a member of ASCAP, the 
performing rights society of the publishers and 
songwriters. The Government made us sign a 
consent decree, permitting them to oversee our 
activities. This was not done because of any 
dishonesty. It merely made it easier for persons in 
sensitive positions to avoid temptation. ASCAP 
collects and distributes over $40,000,000 per year 
to its members, and all of us are happy and secure 
in the knowledge that not one penny is sticking to 
anyone’s fingers. But we were sure of this before 
the consent decree. The decree has merely made it 
possible for us to be doubly confident that our 
organization is being administered with integrity. I 
find absolutely nothing objectionable in putting an 
extra lock on my front door, or installing a burglar 
alarm in my automobile! Why then, should anyone 
object to reasonable precautions being taken, so as 
to guarantee the integrity of the elections in the 
American Radio Relay League? 

Another thing; the only time your membership 
really counts for anything at all is when you write 
your check. Take the large business firms....take 
Detroit, for instance. Tens of thousands of car 
buyers told the manufacturers they wanted econo¬ 
mical compacts. They were ignored. So, they began 
buying VW’s, Volvos and Renaults. The moment 
the dough started to diminish, and not before. 


Detroit started to make economy cars. People 
bought them by the thousands. Detroit then raised 
the prices, typically. The public went back to 
Volkswagons! Finally the light dawned on Detroit! 
But their short-sighted stupidity cost them billions 
of dollars. And that is why you see so many VW’s 
and Toyotas today. 

Well, what can be done? I suppose the staunch 
and dependable old guard will begin calling me an 
ingrate, a renegade, a blackguard, or worse. There 
has already been a snide reference to Wayne Green 
in the August editorial of QST, on the basis that he 
was not exactly bowled over by a new film which 
was screened recently. You have been warned that 
you will see adverse criticism of the film in this 
magazine. So far as I know, the film is a nice, 
innocuous, little thing, neither good nor bad, but 
certainly nothing new or startling. And it is not 
going to be premiered at the Radio City Music Hall 
or Graumann’s Chinese! It will be shown at ham 
clubs, and if that is the League’s idea of public 
relations or publicity, I regard it a total waste of 
time. So, I’m anticipating outraged yells of “foul” 
from Headquarters. Remember, though, what 
General Motors tried to do to Ralph Nadar when 
he got into their hair? They tried to frame a 
phoney moral turpitude charge against him. They 
had to admit it in open court when he fought back, 
confronting them with irrefutable evidence. They 
had to eat crow...but good, when they were 
exposed for the filthy conspiracy they tried to 
engineer. I trust that no one in Newington comes 
up with any such bright idea. For the Nader vs. 
General Motors case establishes the illegality of this 
type of reckless adventurism. 

Until the League demonstrates a willingness to 
act in accordance with the expressed will and 
interest of a large segment of the amateur frater¬ 
nity, including vast numbers of its own member¬ 
ship, rather than the special interest of the Head¬ 
quarters group alone, I am very much afraid that it 
cannot count on the strong rank and file support it 
persistently claims to enjoy. This is a time when we 
all need to recognize that democracy is one 
thing....oligarchy is quite another. The type of 
paternalism which we get constantly in QST insults 
the intelligence of every rank and file member. We 
have recently seen an example of arrogant con¬ 
tempt which sank to a hitherto unplumbed depth. 
If there were any doubt at all, it was surely 
dispelled by the disgraceful editorial of last Febru¬ 
ary! We were not even credited with the ability to 
determine the content and substance of our con¬ 
versation; that’s how much faith they have in our 
intellectual capacity. 

We are no different than any other fraternal or 
political entity. Either we have a voice (I mean a 
real voice) in our organization’s policies, or we 
haven’t. If the latter be true, then it is high time 
for some sweeping changes. And these can be 
accomplished in only one positive way. Remember 

Detroit! Dave Mann K2AGZ 
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Technical Aid Group 


Please refer any questions of a technical 
nature to one of the following members of 
73’s Technical Aid Group. These are dedi¬ 
cated amateurs who really want to be of 
help and do so without compensation. Be 
sure to state your problem clearly and en¬ 
close a S.A.S.E. for a reply. 

# 

John Allen K1FWF, high school student, 51 
Pine Plain Road, Wellesley, MA 02181. HF and vhf 
antennas, vhf transmitters and converters, AM, 
SSB. product data, and surplus. 

Stix Borok WB2PFY, high school student, 
209-25 18 Avenue, Bayside, NY 11360. Novice 
help. 

J. Bradley K6HPR/4, BSEE, 3011 Fairmont 
Street, Falls Church, VA 22042 General. 

Michael Burns Jr. K9KOI, 700 East Virginia 
Avenue, Peoria, IL 61603. AM, SSB, receivers, 
transmitters, digital techniques, novice help, gen¬ 
eral. 

Glen H. Chapin W6GBL, 3701 Trieste Drive, 
Carlsbad, CA 92008. HF and vhf antennas, novice 
transmitters and receivers, vhf converters, semi¬ 
conductors, receivers AM, SSB, general, surplus. 

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake¬ 
field Drive, Apt. 708, Alexandria, VA 22307. 
Amateur TV, both conventional and slow scan. 

Bruce Creighton WA5JVL, 8704 Belfast Street, 
New Orleans LA 70118. Novice help and general 
questions. 

George T. Daughters WB6AIG, BS, MS, 1560 
Klamath Drive, Sunnyvale, CA 94807. Semicon¬ 
ductors, vhf converters, test equipment, general. 

Gary De Palma WA2GCV/9, P.O. Box 1205, 
Evanston, IL 60204. Help with AM, Novice trans¬ 
mitters and receivers, vhf converters, semicon¬ 
ductors, test equipment, digital techniques and all 
general ham questions. 

Steve Diamond WB6UOV, college student, P.O. 
Box 1684, Oakland, CA 94604. Repeaters and 
problems regarding legality of control methods. 
Also TV, novice transmitters and receivers, vhf 
antennas and converters, receivers, semiconductors, 
and product data. 

Frank M. Dick WA9JWL, 921 Isabelle Dr., 
Anderson, IN 46013. Will answer queries on 
RTTY, hf antennas, vhf antennas, vhf converters, 
f semiconductors, mobile, general, and microwave. 

David D. Felt WB6ALF, 79 East Highland Ave., 
Sierra Madre, CA 91024. Semiconductors, IC's, 
television, test equipment, product data. 

Louis E. Frenzel, Jr., BAS, 11287 Columbia 
Pike, Silver Spring, MD 20901. Electronic keyers, 
digital electronics, IC’s commercial equipment and 
modifications, novice problems, filters and selec¬ 
tivity, audio. 

Paul Gorrell, high school student, P.O. Box 228, 
Mashpee, MA 02649. Novice transmitters and 
receivers, hf equipments, CB to ham gear conver¬ 
sion. Marine to ham gear conversion. Civil Air 
Patrol Communications, all aspects. 


Orris Grefsheim WA6UYD, 1427 West Park, 
Lodi, CA 95240. TV, hf antennas, SSB, vhf 
antennas and converters receivers, semiconductors, 
and general questions. 

Bob Groh WA2CKY, BSEE, 123 Anthony 
Street, Rochester, NY 14619. Specializes in vhf/ 
uhf solid-state power amplifiers, but will be glad to 
make comments on any subject. 

D. E. Hausman VE3BUE, 54 Walter Street, 
Kitchener, Ontario, Canada. Would like primarily 
to help Canadians get their licenses. Would be able 
to help with Novice transmitters and receivers. 

Sgt. Michael Hoff WA8TLX, Box 571, 6937th 
Comm. Gp., APO NY 09665. Help with all types 
of RTTY both commercial and military. Also data 
techniques. Covers conversion of military RTTY 
equipment. 

lota Tau Kappa Radio Fraternity W7YG, Mult¬ 
nomah College, 1022 SW Salmon St., Portland, OR 
97205. This group of radio amateurs will answer 
any technical questions in the field of electronics. 

Douglas Jensen W50G/K4DAD, BA, BS, 2505 
Broadway, #1704, Houston, TX 77012. Digital 
techniques, digital and linear IC’s and their applica¬ 
tions. 

Jim Jindrick WA9QYC, 801 Florence Avenue, 
Racine, Wl 53402. Novice transmitters and receiv¬ 
ers, general. 

Ira Kavaler WA2ZIR, BSEE, 671 East 78Street, 
Brooklyn, NY 11236. SSB transmitting, color TV, 
computer programming and systems, digital radio 
and remote control, rf transmission lines, dipole 
design, audio amplifiers, linear and class C rf 
amplifiers. 

Ronald King K80EY, Box 227, APO NY09240. 
AM, SSB, novice transmitters and receivers, hf 
receivers, RTTY, TV, test equipment, general. 

G. H. Krauss WA2GFP, BSEE, MSEE, 70-15 
175 Street, Flushing, NY 11365. Will answer any 
questions, dc to microwave, state-of-the-art in all 
areas of communications circuit design, analysis 
and use. Offers help in TV, AM, SSB, novice 
transmitters and receivers, vhf antennas and con¬ 
verters, receivers, semiconductors, test equipment, 
digital techniques and product data. 

Bert Littlehale WA1FXS, 47 Cranston Drive, 
Groton, CT 06340. Novice transceivers, test equip¬ 
ment and homebrew projects gone wrong. 

J. J. Marold WB2TZK, 279 Farmers Ave., 
Lindenhurst, NY 11757. General. 

Wayne Malone W4SRR, BSEE, 8624 Sylvan 
Drive, Melbourne, FL 32901. General. 

Charles Marvin W8WEM, 3112 Latimer Road, 
RFD 1, Rock Creek, OH 44084. Will help with any 
general amateur problems. 

Carl Miller WA6ZHT, 621 St. Francis Drive, 
Petaluma, CA 94952. Double sideband. 

Fred Moore W3WZU, broadcast engineer, 4357 
Buckfield Terrace, Trevose, PA 19047. Novice 
transmitters and receivers, hf and vhf antennas, vhf 
converters, receivers AM, SSB, semiconductors, 
mobile test equipment, general, product data, pulse 
techniques, radio astronomy, bio-medical electron¬ 
ics. 
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Eduardo Noguera M. HK1NL, EE. RE, P.O. Box 
Aereo 774, Barranquilla, Columbia, South Amer¬ 
ica, antennas, transmission lines, past experience in 
tropical radio communications and maintenance, 
hf antennas, AM, transmitters and receivers, vhf 
antennas, test equipment and general amateur 
problems. Can answer questions in Spanish or 
English. 

Tom O'Hara W60RG, 10253 East Nadine 
Temple City, CA 91780. ATV, vhf converters, 
semiconductors, general questions. 

John Perhay WA0DGW/WA0RVE, RR M 
Owatonna, MN 55060. AM, SSB, novice transmit¬ 
ters and receivers, hf receivers, vhf converters, 
semiconductors, mobile, product data, general. Has 
access to full specifications on almost all standard 
components presently catalogued by American 
manufacturers. 

Arthur J. Prutzman K3DTL, 31 Maplewood, 
Dallas, PA 18612. All phases of ham radio. Can 
assist with procurement of parts, diagrams, etc. 

Howard Pyle W70E, 3434 7th Avenue, S.E., 
Mercer Island, WA 98040. Novice help. 

Robert Scott, 3147 East Road, Grand Junction, 
CO 81501. Basic electronics, measurements. 

Pfc Grady Sexton Jr. RA11461755, WA1GTT/ 
DL4, Hedmstedt Spt. Detachment, APO NY 


09742. Help with current military gear, informa¬ 
tion from government Technical Manuals. 

Walter Simciak W4HXP, BSEE, 1307 Baltimore 
Drive, Orlando, FL 32810. AM, SSB, Novice 
transmitters and receivers, vhf converters, receivers, 
semiconductors, mobile, test-equipment, general. 

Richard Tashner WB2TCC, high school student, 
163-34 21 Road, Whitestone, NY 11357. General. 

Roger Taylor K9ALD, BSEE, 2811 West Wil¬ 
liams, Champaign, IL 61820. Antennas, transistors, 
general. 

Jon Teich WB2JAE, 22 Olden Road, Ediron, NJ 
08817. General assistance and problems with rigs. 

James Venable K4YZE, MS, LLB, LLM, 119 
Yancey Drive, Marietta, GA AM, SSB, novice gear, 
vhf, semiconductors, and test equipment. 

Hugh Wells W6WTU, BA, MA, 1411 18th 
Street, Manhattan Beach, CA 90266. AM-FM 
receivers, mobile test equipment, surplus, amateur 
repeaters, general. 

William G. Welsh W6DDB, 2814 Empire Ave., 
Burbank, CA 91504. Club licensing classes and 
Novice problems. 

Michael Winter DJ4GA/W8, MSEE, 718 Plum 
Street, Miamisburg, OH 45342. HF antennas, AM, 
SSB, novice gear, semiconductors. 


Modifying A Kitchen 
Clock for the Shack 

In this shack a kitchen type clock is used 
for logging. And, being just a bit fussy 
about the time, I made two small but useful 
modifications. I’m not so sure that it’s all 
that important or necessary to be that accur¬ 
ate, but we all have our small idiosyncrasies 
of one sort or another. 

In this case, I took the old clock from the 
kitchen after convincing the wife that she 
should buy a new one. The second step, or 
maybe it should have been the first, was to 
determine that the hands of the clock did not 
have any flop to them. Flopping hands would 
not make a very accurate clock. You may 
have to “set-a-while” and watch the clock, 
but you can do this while you talk to some 
interesting station. 

The first step was to add an extra hand to 
the clock so whenever I had to convert from 
local EST time to GMT time (for the local 
MARS net), I was able to do this with just a 
glance at the clock. 

Next, I took the clock apart and cleaned 
it in a good detergent (except for the motor), 
to get off the years of grease. The small hand 
was removed from the clock, the paint re¬ 
moved, and the third (GMT) hand, fabricated 
from sheet metal, was soldered onto the small 
hand. Both were repainted (different colors), 


and put back on the clock. Be sure to get the 
proper angle to the third hand before you 
solder it! Before you put the clock together, 
put a small switch in the bottom of the clock 
and wire it to open the line to the clock. 

Reassemble the clock and plug it in to see 
if it still works. If so, fine! You are now 
ready to set the clock to the proper time. 
Get a convenient time signal: WWV; Bell 
Telephone; or my particular favorite is the 
Canadian time signal from CHU. They give 
the time announcements every minute and 
give you 1 pulse every second, with a blank 
pulse at the 30 second period. I look for CHU 
on 3330 kHz and 7335 kHz and find them 
quite well on both. Stop the clock with the 
second hand on the 12 and the other hands 
of the clock set to what ever the approximate 
time happens to be, plus one minute. When 
the proper time is announced which corres¬ 
ponds to your clock setting, switch it on. 
Unless your line frequency changes, you 
should hold the time quite well for a long 
time. 

The need for the switch was necessitated 
by the fact that my clock is accessable, but 
the plug is quite out of the way and out of 
reach*. If your wall plug is handy, you can 
omit the switch. 

I have found that this small extra hand 
and switch adds just one more small conven¬ 
ience to the operation of my ham shack. 

R. Bailey, K3AQH 
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SBE Improvements 

Made Easy 


R.E. Barrington W6JDD 
1087 Hewitt Drive 
San Carlos, CA 

If you are the owner of an SB-34 trans¬ 
ceiver or the exciter-SB2 linear combination, 
have you ever wished: 

1. The stuff didn’t get so hot! 

2. The exciter stayed on slow-speed vern¬ 
ier tuning all the time? 

3. You had an “S” meter. 

4. You could use any one of several 
mikes . . . and still completely modulate the 
rig? 

5. The gear didn’t thump from the re¬ 
ceiver’s speaker when switched from receive 
to transmit and back again? 

Let me hasten to say that the foregoing is 
not meant as a slur against SBE equipment. 
Certainly the SB-34 is a pretty advanced 
design as transceivers go. And by the hun¬ 
dreds they’re bringing a lot of pleasure and 
operating satisfaction to many sidebanders 
today. 

Let’s consider one point at a time. First, 
heat. Both the SB-34 and the SB2-LA do 
generate a tremendous amount of heat. 
Unfortunately, the cause results from the 
features that make these rigs so desir¬ 
able—extremely compact size, but with 
built-in power supplies, both ac and dc, in 
the case of the transceiver. 

There is no room at all for any kind of a 
satisfactory fan for mounting inside of a 34; 
virtually impossible in the linear, too. But 
both pieces of gear do have grillwork open¬ 
ings, top and bottom. Therein lies a simple 
and most effective solution to the problem, 
with a modification to the operating work 
space (instead of the equipment), and the 
addition of a pair of Muffin or Whisper fans. 



Modifying the work space rather than the 
equipment may even improve the appear¬ 
ance of the shack. 

If your operating table or desk is a bit 
fancy to cut holes in directly, a section of 
elevated plywood as a false top will serve 
nicely. Use whatever’s handiest, then cover 
with wood grain contact paper. The result 
will probably look better than your operat¬ 
ing surface did in the first place! 

This arrangement makes a dramatic dif¬ 
ference in the operating temperature of both 
the transceiver and the linear. Never again 
will any of the crystals or transistors quit... 
at least not from heat. 

The two-speed vernier dial drive on the 
SB-34 has been a source of annoyance to 
many owners. If you prefer a slow tuning 
rate, don’t hesitate to remove this unit. 

The dial drive shaft is segmented into two 
sections. Actually, where the slot appears 
between the two shaft sections, the soft 
brass of the factory units has an eccentric 
notch. The opposing steps or notches are 
placed in such a way that the outboard 
shaft turns several degrees of a circle before 
engaging the opposite notch. It is this 
engagement that forces the clutch arrange¬ 
ment of the mechanism into a fast speed 
mode. 
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A quick cut with a hacksaw blade re¬ 
moves the notch on one shaft or the other. 
Presto! No eccentric engagement. . .smooth, 
constant slow speed tuning! 

The SBE people will tell you that the 34 
is on the shy side for audio gain. Many 
owners have had to give up using their 
favorite mike because it simply wouldn’t 
drive the rig. A highly satisfactory solution 
to this problem is transistorized pre-amplifi¬ 
cation—or better yet, compression. For the 
owner who really wants improvement in 
audio punch and mike flexibility at very low 
cost, the best solution I’ve seen yet is a 
$4.95 modification to the 34 available 
nationally through the Radio Shack stores. 
The simple outboard modification is design¬ 
ed around an Archer solid state module, 
known as the CB Compression Amplifier. 

The Archer unit is encapsulated in plastic 
with screw terminals for 3 volts of battery 
and audio in and out. Knob twisters can’t 
louse it up! A fixed threshold of compres¬ 
sion is built in with no adjustments. 



The vernier tuning drive shaft for the SB-34. 


With the suggested compressor in the 
circuit between your mike and the exciter, 
you’ll get much higher average output than 
ever before (without flat-topping) at a mike 
gain setting backed off as far as 8 o’clock. 

The diagram (Fig. 1) illustrates some 
simple precautions to be taken in assembling 
the SB-34 adaptation. With the switch in the 
battery-off position your mike feeds straight 
through, so you can quickly test in and out 
of the circuit. If you use a linear, the rf 
chokes are a must to avoid feedback at the 
higher frequencies. It’s also a good idea to 
ground the minibox to your transceiver 
chassis electrical ground. 



Fig. 1. Some simple precautions to be taken 
in the SB-34 adaptation assembly. J1— jack 
to fit PL68 mike plug; RFC1 — 1 mh rf 
choke; SI—DPDT toggle switch; B—two 154 
volt penlight cells in series; Q1— archer solid 
state module; PI—PL68; M—minibox, 5 x 
214 x 254. 

You can add a transistorized “S” meter 
circuit as an external outboard device, with¬ 
out modification to the SBE equipment. The 
only connection to the receiver is via the 
speaker output terminals (Fig. 2). The rf 
choke is not absolutely necessary. It was 
incorporated in this particular installation 
because of fairly long leads to an external 
remote wall speaker, known to gather some 
rf during transmit mode. 

The simple PNP transistor Q1 is biased to 
cut off by the adjustment of the 10K pot, 
R2. This should be done with the circuit 
connected to the speaker output terminals 
of the SBE-34, but with no signal present. 



Fig. 2. Adding a transistorized S meter 
circuit as an outboard device. The only 
connection to the receiver is via the 
speaker output terminals. RFC—1 mh rf 
choke; CR—IN34-A germanium diode; 
R1-82K; R2-10K (S-meter set); 

R3—100S2; Q1—PNP 6-9 volt audio type 
transistor Radio Shack Archer type 
276-403 or type 2N188, SK 3004 (RCA); 
M—Radio Shack Micronta 0-1 mil "S" 
meter model 22-020 or 22-004. 
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The audio output fed to the germanium 
diode is rectified by the 1N34-A. The 
resultant pulsating dc causes Q1 to conduct. 
The “S” meter measuring the collector 
current of the transistor will swing in pro¬ 
portion to the relative strength of audio 
signals. 

Isn’t the strength of the “S” meter 
reading dependent upon the setting of the 
receiver gain control? The answer is “yes,” 
but it’s not as much of a disadvantage as you 
might think. For example, at any given 
setting a group of signals on a round table 
will fall into their proper perspective as 
related one to the other. At normal com¬ 
fortable room volume, the readings on 
strong signals compare favorably with any 
other “S” meter. 

Resounding audio thumps from switching 
transients are heard in the loud speaker 
when changing the SBE equipment from 
receive to transmit mode, and back again. 
You can substantially reduce, or eliminate 
this completely depending upon which of 
the following two methods you choose to 
employ. If you operate VOX or use your 34 
barefoot, try Method 1. If you prefer push 
to talk, and especially if you also use a 



circuitry. 

linear, choose Method 2, for reasons that 
will become apparent. 

Refer to Fig. 3 for a portion of the SB-34 
switching circuitry. Method 1 involves ex¬ 
perimental by-passing of the collector cir¬ 
cuits of both switching transistors, Q16 and 
Q17, using large values of capacitance. The 
values required may vary within fairly wide 
limits, depending upon the preference of the 
operator, variations from one SBt 34 to 
another, and the inclusion or exclusion of a 
larger speaker in the individual shack. The 
results are more noticeable when only the 
internal built-in speaker is involved. 


M BASE OF 
PUSH TO TALK 
MIKE STAND 



Fig. 4. How the additional circuitry is ap¬ 
plied to the remote speaker. 


Small transistor type electrolytics are 
used—15 to 25 volts ratings. Values from 50 
to as high as 250 ixi will each provide a 
slightly different shaping to the audio result 
of the keying transient. 

The capacitors may be applied from 
either above or below the circuit board. Care 
should be taken to see that in each case the 
positive terminal of the electrolytic is con¬ 
nected to the transistor side of the circuit; 
the negative terminal goes to pound since 
this is required by the circuit polarity of 
Q16 and Q17, both NPN type transistors. 

Method 2 involves a combination elec¬ 
tronic and electro-mechanical remedy that is 
most effective. Many push-to-talk micro¬ 
phones employ a leaf spring system of 
switching contacts, similar to a relay. In the 
Shure 444, for example, there is plenty of 
room in the base for additional switching 
contacts. New ones can be fabricated by 
pulling them off a relay discarded in the 
junk box. A rubber chassis pommet on the 
tip of the new leaf spring allows contact by 
the plastic push to talk bar slightly in 
advance of normal switching contact. Fig. 4 
shows how this additional circuitry is ap¬ 
plied to the SB-34’s remote speaker. 

In method 2, a 25 volt, 50 /zf transistor 
electrolytic is also applied from collector to 
pound on keyer Q17. It was included in the 
push to talk application to soften any 
remaining switching transient audible on 
those occasions when the operator’s hand 
too roughly contacts the mike base switch¬ 
ing bar. When even pressure is applied, the 
new switching contacts do their job of 
silencing the speaker before the transient 
takes place, returning the speaker to life, 
post transient. Result: barefoot SB-34, com¬ 
pletely silent switching. Add the linear and 
ah you’ll hear is the soft reassuring click of 
the antenna relay. 

. . . W6JDD 
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Antenna Fishing 

Most hams of my acquaintance would 
like to have a 100 foot self-supporting 
tilt-over tower for their antennas. However 
many of us are not numbered among those 
that do. Therefore we must make do with 
what our finances, premises, landlords, and 
ultimately our XYL’s will allow. 

At my former QTH 1 was blessed (or 
cursed) with several tall oak trees which 
were pressed into service. These trees went 
some 30 feet to the first limb and at the 
80 foot level one of them had a large limb 
that overhung an open place in the 
backyard. This limb was used as the 
support for my 80 meter inverted V and 
40 meter ground-plane antennas. 

Whenever a friend came over to visit for 
the first time the question was invariably 
asked, “How did you ever get that antenna 
way up there?” To which I always 
answered, “With my fishing pole.” This 
often resulted in a look of disbelief. 
Actually it is very simple and quite 
effective and works as follows: 

I take my open faced spinning outfit 
and put a small sinker on it. An experi¬ 
enced angler will be able to tell what size. 
A sinker too small will result in it falling 
short because of lack of weight. A sinker 
too large will not work because the rod 
cannot provide enough whip action to 
propel it high enough. I would stand 
approximately 20 feet from directly under¬ 
neath the limb and cast the sinker over the 
limb. Usually several tries were necessary as 
you are casting almost vertically. After the 
sinkerandline were over the limb and returned 
to the ground I removed the sinker and 
replaced it with the end of a spool of 
nylon fishing line of the type used for 
trotlines. Cotton line such as used for 
plumb lines may be used but is not as 
strong. 

The monofilament line is then reeled 
back on the spinning reel, pulling the nylon 
line back over the limb. When the heavier 
line is over the limb and back down to 
ground level it is tied to a rope, polypropy¬ 
lene is best. Remember that both the nylon 
line and the rope must be at least twice as 


long as the limb is high. The nylon line is 
then pulled back over the limb, pulling the 
rope over after it. This rope is used to pull 
up and lower the antenna or antennas. 

I found this system to be very satis¬ 
factory and more effective than other 
methods I tried to get the line over the 
limb, such as weight and line and bow and 
arrow to name a couple. A couple of 
pointers, however, to those interested in 
trying it. When tying the nylon line to the 
rope tie the knot in such a way to lessen 
the chances for the knot to hang up on the 
limb. Wrapping the knot with plastic tape 
helps. Secondly, the polypropylene rope is 
strongly recommended because of its 
strength and resistance to weather and rot. 
It can be purchased at most any sporting 
goods store. 

As I said before, we all might prefer a 
100 foot self-supporting tilt-over tower, but 
as the saying goes, “Beggars can’t be 
choosers.” 

Norman Ralph W4AYI/5 

More Current from VR Tubes 

You can always operate VR-tubes in series 
to get higher regulated voltages, but what can 
you do when you need more current? If 
you put the VR’s in parallel, when one 
branch ignites, the voltage is too low to ig¬ 
nite the other. A neat solution was found 



while designing a 4X150 linear: 2 diodes 
solve the problem by acting as switches. 
We used 500 ma, 600 PIV diodes as they 
were on hand. 

Curtis Goodson, W4QBU 
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continued from page 2 

changes, he has not written to me. For that matter 
I can recall darned few ever in favor of the first 
stage. My mail is 100% opposed to further changes. 
The letters I get complain that the fragmentation 
of our CW bands has essentially emptied them and 
that the commercials are moving in. There are far 
too many of these letters for them to be taken 
lightly. 

The FCC figures on new Extra Class licenses 
issued are not in any way encouraging. Outside of 
the few thousand Extras that were originally 
“grandfathered” in, few operators have shown 
much interest in taking the test. To be specific, in 
June 139 Extra Class licenses were issued, in May 
133, in April 190, in March 136, in February 145, 
etc. When you figure that the latest FCC list shows 
262,052 licenses amateurs, with about 9000 of 
these being Extras and only 130 or so being added 
per month, you can appreciate the total rejection 
that this demonstrated. It is completely insignifi¬ 
cant. 

While a large number of amateurs agree with 
the principle of Incentive Licensing, few appreciate 
its actuality. They resent having to go back to 
school and learn a lot of theory that will be of 
little actual value to them in order to take the new 
license exam and thus retain the frequencies they 
feel that they had already earned. They resent 
having to pay the additional examination fee and 
having to make the trip to the FCC examining 
point and suffering the nervousness and tension of 
the test. They even more resent having to go down 
a second and third time ... as a great many do... 
when they fail it the first time. What an embarass- 
ment that is! 

All this has had an effect on QST, which 
engineered and drove through the rules changes. 
Subscriptions have been dropping of at an alarm¬ 
ing rate and dissatisfaction with the power elite 
running the show is getting out of hand. Something 
must be done, obviously. My guess is that QST has 
already decided to ask the FCC to put off the 
second stage of the rules changes and that the 
board meeting has been called to rubber-stamp this 
decision. I doubt (wistfully) that the directors have 
the ability or the influence to bring about the real 
changes that are needed. Too many of them are 
deathfully afraid of offending HQ and we will 
probably see as much rocking of the boat as has 
been in evidence in the last several years ... 
namely, very little. 

There is no harm whatever in your dropping a 
letter to the director of your area (see page 8 of 
QST) and expressing your own convictions as to 
the changes that should be made. Should we 
continue to be split up as we are now or go back as 
we were to one relatively happy family with equal 
QRM for everyone? Since the director has no way 
of knowing for sure whether you are a QST 
subscriber or not is no reason why you should let 
this deter you. 

There seems to be little opposition to the 
opening of new bands for the higher licenses. This 
is consistent with the concept of giving something 


in return for effort rather than taking it away if the 
effort is not made. The reward system as opposed 
to the punishment system. 14150-14200 could 
easily be opened for phone. How about 
7050-7150? 28100-28500? Etc. The gradual 

change from predominantly CW to predominantly 
phone operation has not been followed by band 
allocations and CW is presently allocated fre¬ 
quencies all out of proportion to the occupancy on 
several bands. 

Write the FCC 

If you like the present allocations then now is 
the time to write to the FCC and tell them so. If 
you believe that the proposed changes for Novem¬ 
ber 22nd will be beneficial, tell them about it. If 
you feel that the system is all wrong, write to them 
about that. Make yourself heard. 

And just in case QST does have the inside track, 
they think they have to write to your area director 
and tell him the same thing. 

Public Relations 

A survey of the method of introduction of 
newcomers to amateur radio has shown that most 
of them have come to us through fellow amateurs 
rather than through interest sparked by magazine 
or newspaper articles. This is rather obvious when 
you consider the vacuum we have had in public 
relations. You can’t tell me that advertising doesn’t 
work. It does work and it works well... when it is 
used. 

We need publicity. Publicity is advertising that 
is free. We have hundreds of fascinating stories to 
tell and, with a good PR man organizing it, we 
could have articles in every major magazine and 
interest thousands of dollars upon thousands of 
people in our wonderful hobby. QST has hundreds 
of thousands of dollars just lying around doing no 
one any good. Some of this money could easily be 
invested in a reasonable stock or mutual fund and 
the earnings used to buy PR for amateur radio so 
we could be sure that our hobby would grow. 

QST Investments 

A fascinating part of the yearly report from 
QST is the information on their investments. If I 
had an investment councilor that turned in the 
rotten performance they have experienced I would 
start looking for a sticky finger in the till. They 
had about $575,000 in cash and securities at the 
beginning of 1968 and ended up with only 
$618,000. Since about $35,000 of the “profit” 
went for inflation, they ended up with peanuts. 
This was a whole lot better than the year before 
when they came up with about VA% profit before 
considering inflation. 

At the same time as the QST financial situation 
was staying put, the stock market was going to new 
highs. The ISEC model fund rose about 80% during 
the period and few prudent investors made less 
than 50% on their investments. 

Perhaps, while you are writing or calling your 
director, you might ask him to account for this 
situation. This might just goad him into bringing 
up the matter at the November meeting and getting 
something done about it. While some investors are 
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making millions out of nest eggs a lot smaller than 
the $500,000 or so QST has in its pocket, amateur 
radio is hurting and hurting badly for money to 
invest in its future. 

With money we could have public relations and 
get amateur radio growing. We could put the 
pressure on internationally and help to keep our 
bands at the next ITU conference. We could 
organize mass shipments of old gear to poverty 
countries to get thousands of new amateurs on the 
air around the world. We could even open an office 
in Washington and thus invest in our survival here at 
home. 

Are your directors representing you or are they 
merely glorified QST Subscription Agents? Make 
them do some work! Make them represent you and 
give you answers to your questions. If they won’t 
work or answer questions, throw them out and get 
in some that will. 

QST Quote on the FCC 

September QST says, “...the amateur division 
of FCC consists of one man who is about to retire 
and wants no trouble.” This is in print! It is in an 
editorial! This is certainly a strange follow up on 
the article by W4GF (FCC Amateur Division) in 
the August QST and requires some explanation. 
What was their motive in printing this scurrilous 
item? It is billed as something someone said that 
someone else said, however since they made no 
effort to check in any way, we can only assume 
that in their usual round about way they are trying 
to tell us something. 

My own feeling on the matter is that QST is 
guilty of exaggeration. Since they do not have an 
office in Washington and are not representing 
amateur radio there, dealing with that agency only 
through a part time attorney, it is obvious that 
they are dangerously out of touch with reality. The 
FCC, like any other government agency, will give 
amateur radio as much attention as it demands of 
them. When we are almost completely silent we are 
going to be forgotten and are going to be ignored. 
This can lead to rules changes which are poorly 
thought out, like the incentive licensing rules. 
When, many of us want to know, will ARRL stop 
spending the members money almost entirely on 
publishing and start providing some represent¬ 
ation? Let’s stop taking digs at the FCC in QST 
and open an office in Washington for the good of 
amateur radio! 

ARRL National Convention Report 

Chuck Boegel W0CVU (a very active and well 
known ham) has been sending us copies of his 
correspondence with ARRL HQ on the subject of 
the 1969 ARRL National Convention in Des 
Moines. He seems to have some very legitimate 
gripes about the way he and several other well 
known amateurs were treated at the convention 
(including the past president of the ARRL). He has 
gone on to ask for an accounting of the funds of 
the convention and has so far found his letters 
ignored by the organizers of the convention and 
ARRL HQ. The major organizer was, he says, the 
president of the ARRL, Robert Denniston. I am 


sure that this must all be a mistake and that ARRL 
president Denniston will publish the full facts of 
the financial accounting of the convention. 1 was 
disappointed to find out from Chuck that the 
Eye-Bank net boys were charged $150 for the little 
room they had to show the work they are doing. If 
this is true it is shameful. Chuck mentioned having 
a copy of a letter from Huntoon saying that ARRL 
does not expect to get an accounting of the funds 
from the National Convention. Little was given away 
in prizes, so there should be a handsome profit for 
the Des Moines Radio Club....or someone. Let’s 
hear more about this one ARRL. 

ARRL Articles of Association Waived 

Though Article 12 of the ARRL Articles of 
Association says, “No person shall be eligible for 
the office of Director, Vice-Director, President or 
Vice-President who is...commercially engaged in 
the publication of radio literature intended in 
whole or in part for consumption by radio ama¬ 
teurs,” 1 see that Ralph Anderson K0NL has made 
it as a Vice-Director. Since Ralph is publishing two 
magazines for radio amateurs, both on a commer¬ 
cial basis, complete with ads and subscription fees, 
perhaps I can run for Director now? Ralph has 
been accepting paid commercial ads in his maga¬ 
zines for years and, as far as I know, he is presently 
devoting just about full time to their publication. 
Full or part time, the magazines are obviously 
commercial and everyone at ARRL knows it and 
has, in flagrant violation of the Articles of Assoc¬ 
iation, overlooked the rules. Please ask your 
Director about this one. 

Disaster Communications 

In the early days of amateur radio we enjoyed 
a virtual monopoly as two-way radio operators. 
In times of emergency there just was no place 
else to turn for radio communication. 

While we still have long range communications 
pretty well to ourselves, we should recognize that 
local communications systems are well developed 
these days and perfectly capable of handling 
many of the emergencies that used to fall 
automatically to amateurs. 

We can take advantage of this situation, once 
we recognize it and adjust to it. If, instead of 
competing or fighting with the other services to 
provide local communications, we worked to 
organize them and tie them in with the longer 
range communications that only amateur radio 
can provide, the result would be a better total 
service and a commanding position for amateur 
radio. 

Communications during most disasters requires 
local coverage to help officials direct the efforts 
and know what the results are of their directions. 
Officials from outside the local area also need to 
know what is happening so they can coordinate 
their efforts to bring in help and supplies. 

While amateur radio might be able to handle 
the whole situation in larger areas where we have 
plenty of mobile units to use, in most emergen¬ 
cies we can well use the help of other mobile 
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two-way operators such as CB, taxi, police, fire, 
doctors, and others. We can provide a very 
valuable service in coordinating communications 
between the various two-way users. This might 
take the form of our placing a mobile or small 
portable station near the base station of each of 
the other services so we could use amateur radio 
as the master communicator. 

Perhaps we should recognize that in the event 
of any serious emergency we cannot depend upon 
either telephone or commercial power. In many 
cases it will be up to us to provide power and use 
our system in place of the telephone. 

As a first step toward setting up a workable 
disaster communications system it would seem to 
me that an inventory of the equipment, operators 
and power sources would be in order. Once you 
know the workings of the other two-way radio 
systems in your area you will be in a position to 
coordinate the ham portable and mobile stations 
for a truly efficient emergency service. 

Under normal circumstances an operation like 
this would be set up under the auspices of Civil 
Defense. Unfortunately, in most of the reports I 
have received, CD is in no position whatever to 
undertake any real coordination. The CD has 
been operating for too many years with little 
purpose or organization, with the result that 
there are few outfits of any real value. No, I 
think that we would do a lot better if we decided 
to take the bull by the horns and set up our own 
emergency system, using our own initiative. If 
there is enough interest in radio clubs in getting a 
service like this going I will be glad to have some 
window decals made for the cars in order to lend 
an air of officialness to the effort. I suggest that 
we call those working this end Disaster Communi¬ 
cations Coordinators (DCC’s) and have a nice 
red-white and blue DCC car sticker. Comments'.' 

Radio amateurs are the natural leaders for 
emergency communications because we are the 
only service that is everywhere and can communi¬ 
cate over any range. Rather than fight or ignore 
the other services, we should enlist their aid and 
get them to cooperate with us. 

What do you think? 

Ham Hospitality 

Jock White ZL2GX, 152 Lytton Road, 
Gisborne, NZ and XYL are glad to meet visitors. 
Drop them a line if you are getting to the South 
Island. Jock has a desperate need for a 4D32 in 
case you have a good spare abound. Send it as 
used and of no commercial value. 

FCC Petition 

Lowell White W2CNQ has asked that the 
amateur rules be amended to add some additional 
frequencies for SSB international contacts and for 
a carry-over of. commercial licenses toward 
amateur. RM-I477. 

Reade Apgar asked the Commission to amend 
the rules to permit AFSK RTTY 40F2 to be used 
in the 145.17-145.71, 146.79-147.33, and 
220-225 mhz bands. RM-1478. 


Paul Lee requested 3775-3800, 7175-7200, 
14175-14200, 21200-21259 khz for Amateur 
Extra. RM-1479. 

Sour DXpedition 

DX’ers who are nice enough to send in 
donations for DX'peditions may soon fade away. 
I’m not speaking of Gus and his fizzled 
expedition, but of what appears to be a scheme 
by an American living in Australia to gather some 
loose donations by promising a trip to rare spots. 
It seems that Jerry VK2BFI may have taken 
another whack at the neck of the goose that laid 
the golden donation eggs with promises in Gus’ 
DX Bulletin to visit VS5, CR8 and 2P1 (?). Now, 
say the bulletins, no DXpedition and no refunds. 
Can the goose, already badly maimed by Miller, 
survive much more of this? 

Gus is reported to have finally given up ancf 
returned home after a number of attempts to get 
a repeat of his earlier DXpedition running again. 
Equipment failures and transportation problems 
seem to have scuttled him. DX’ers, depressed by 
the incentive licensing disaster, changes in the 
DXCC rules, and fake or fizzled DXpeditions, 
could use some good news about now. 

Pay TV 

On June 12th the FCC authorized a fifth TV 
channel for pay-TV in the 80 largest American 
cities which have four or more free-TV stations. I 
think that those of you readers who have worked 
in television or have read much about the inside 
workings of the business will agree with me that 
while pay-TV has a lot to offer the broadcaster, 
it has little to offer the customer in the long run. 

Television is in the execrable state it is in today 
because larger audiences bring in more money. 
Pay-TV can’t be any different. What pay-TV 
station is going to show an art film of interest to 
5% of the viewers when he can show a sex film 
that will get him 65%? All that will happen is 
that we will accelerate the demise of our movie 
theaters. I somehow doubt that we will see many 
good movies made for television. So far every one 
I have seen has been dreadful. And how long will 
it be before we start seeing commercials on the 
pay-TV stations? We pay $2 to go to the movies 
and find that we have commercials there now! 
No, I believe that we will find ourselves very 
shortly back where we started, but having to put 
quarters or dollars in the television set to watch 
the Beverly Hillbillies. 

It is possible that the members might want to 
know a little more about the recent $1500 
donated by ARRL to a local radio club. It may 
well be money carefully investigated, but again, 
why the secrecy? The club has been run, for 
many years, I understand, by League officials. I 
know that I would like to know more about the 
VHF accomplishments of the club, what sort of 
equipment has been set up in the past for the 
club station, where it came from, who operates 
it, and what success it has had on what bands. 
Let’s hear what the $1500 will be used for and 


128 


73 MAGAZINE 


see occasional status reports in QST on the 
effort. 

Writer Beware! 

One of our more prolific authors complains 
that he submitted a manuscript for a booklet to 
one of the other ham magazine publishers in early 
1967. A contract was signed and he was promised 
that the book would be published by the Fall of 
1967. It was not published in 1967. During 1968 
he received many letters from the editor promising 
publication in 1968. It still has not been published 
and he has been unable to get them to either 
publish the book or return the manuscript. What 
can he do? 

While we too have been a little slow in 
publishing some of the book manuscripts that we 
have on hand, we have paid the authors for them 
on acceptance. We have been getting a new printing 
plant ready to produce books right here at 73 
headquarters and the final piece of machinery has 
just been purchased and installed. We now have a 
Chief 22 printing press, a Rossback collator, a 
Baumfolder, a Boston stitcher and an Oswego 
paper cutter. In all we have invested about $15,000 
in the new printing facility. Now all we have to do 
is get it working smoothly and we will have a 
stream of interesting books coming out for you. 
Authors, please take note. 

RM-1346 

Werner Esseluhn K3MGO has petitioned the 
FCC to establish a new class of license for senior 
citizens (60 and over) which would permit the use 
of crystal controlled type-accepted (no homebrew) 
equipment on the top end of two meters. The 
requirements would be five wpm code plus a simple 
theory and rules test. The major purpose of the 
new license would be to provide an activity and 
relief from boredom for the senior citizens. 

RM-1493 

Emery Mitton W6ARM has petitioned the FCC to 
amend the rules to change six meters so that 
50.0-50.05 are for Extra and Advanced, 50.0-53.5 
for telephony, and 53.5-54.0 for telegraphy. This 
would move the virtually unused CW band to the 
top end of six meters. Why not do away with it if 
it is not going to be used? 

Five Band WAS Award 

QST has announced the availability of a five 
band Worked All States award. This seems like a 
fine idea to me; I think I’ve plugged for just that in 
my past editorials. 

The starting date for the award has been set for 
1 January, 1970, thus giving everyone an equal 
fresh start at getting the award. I sure wish that the 
QST board had not decided to do that. I can see a 
lot of good reasons for setting the date at 1 
January 1969 and a lot of reasons why the 1970 
start is bad news. 

Most important for all of us interested in DX is 
the impact that this decision will have on the DX 
operators. This is a catastrophe for many of them. 


The five band DXCC started in January 1969 and 
our DX operators have been working through all of 
the countries on every band as fast as they can, 
aiming at that award. The DX ops must cooperate 
with them in sending QSL’s. This means that 
thousands of DX operators will be well on their 
way toward WAS by the end of this year on all five 
bands. They will have invested a stupendous 
amount of money in those QSL cards. So what 
happens? None of those cards are any good for the 
new WAS ... they will have to start all over again! 
This will be an unnecessary expense. Why couldn’t 
the date have been made retroactive to coincide 
with the five band DXCC date? 

Those operators in the rarer states will find 
themselves facing a contest-type existence come 
January. Most of the fellows contacted in the past 
will now want QSL cards all over again... dupli¬ 
cation...expense...time...and a lot of work. 

Would someone like to make a rough calcul¬ 
ation of how many cards each operator would have 
to send out if, say, 10,000 amateurs decide to go 
for the new WAS award? It will take 250 cards for 
the award, but each op will have to send out 
around 25,000 cards or so! Ops in Nevada, 
Delaware. Vermont, Montana, Wyoming, New 
Hampshire, etc., had better just buy a small 
printing press and get ready for the onslaught. 
Imagine 10,000 stations trying to work you on five 
different bands! 

It wouldn’t hurt for you to call your QST 
director and see whether you can get him to move 
that date back one year. Or ten. 

Typesetting Style in 73 

One of the authors got all uptight over a recent 
change in our style of setting type. We had gone 
along with the convention of setting electronic 
notation based upon people’s names with capital 
letters-mA, pF, mV, kHz, etc. Recently I changed 
to all lower case letters and, sure enough, the angry 
voice of protest was heard. 

Ampere, Hertz, Volta, Ohm, Faraday and the 
other fathers of electricity and radio have been well 
honored and I hope that by now very few 73 
readers don’t at least recognize their names. By 
keeping their initials in capital letters it seems to 
me that we are putting off the honor of letting 
their names go into our language. Lower case 
“ohm” is generic and is like taking the quotation 
marks off his name. 

Then there is the matter of the readibility of 73 
magazine. The texts on type tell us that the 
frequent use of capital letters slows down the 
speed of reading and the comprehension of the 
material. Just look at a page of radio text that is 
full of capital letters and see how cluttered it looks 
compared to all lower case type. Italics also slow 
up reading and we are working on keeping them to 
a minimum in 73. 

It comes down to this, basically. The only thing 
that is unchanging about our world is change. 
Change is always with us. Some people fight 
change every inch of the way, others grudgingly go 
along with it. For me, I like to initiate change. 
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When I see something that looks like a good 
change, I go ahead, even in the face of traditions 
and convention. Isn’t this really the best thing to 
do? 

For the time being we will continue to set our 
mhz, pf, ma, and such. If you find that this makes 
the articles harder to read rather than easier, then 
please let me know. That, obviously, is the final 
test. 

My books on type tell me that the Press Roman 
type we are using now is by far one of the easiest 
to read. We can change to a sans-serif type such as 
Univers (this is a sample of Univers type) such as is 


being used by Ham Radio, but it would be a lot 
harder to read. I adnit that it looks nice. Please 
advise. 

In the last couple of issues we have started 
setting our feature articles in a nine point type 
spaced as if we were using eleven point type. This 
makes the type a little more spread out than 
previously and a little easier to read. Editorial 
articles such as this, Leaky Lines, etc., will be set in 
smaller type, eight point on a nine point spacing, 
so that they will take up less space in the magazine 
than feature articles. 

. . . Wayne 



NEW BOOKS 


Radio Amateur Q & A License Guide 

Ameco adds yet another book to its 
family of publications, this time a question 
and answer license guide for the prospective 
novice, technician, conditional or general 
licensee. Forty-eight pages in length, .this 
informative manual prepares readers for the 
theory requirements of the above classes of 
amateur licenses, includes sample FCC-type 
tests with answers in the back of the book, 
and contains a wealth of schematics, 
illustrations and tables. Written by Martin 
Schwartz, the book is available for 50 cents 
from Ameco. 

Meter Handbook 

Prentice-Hall Publishers have spawned 
another book in their series in electronic 
technology. The new book is titled Hand¬ 
book of Electronic Meters Theory and Ap- 
plication ’’written by John D. Lenk. 

A worthwhile addition to the technical 
library of any engineer, technician or ama¬ 
teur, this book in one single volume explains 
the how’s and why’s of electronic meters for 
virtually every known practical application. 
Solid state and integrated circuit data, prac¬ 
tical theory on laboratory and shop meters, 
testing and calibrating meters, meter prin¬ 
ciples, servicing components and circuits 
with meters, in addition to a host of other 


topics, are well treated in this highly en¬ 
lightening book. There is a wealth of graphs, 
schematics, charts and diagrams all carefully 
selected to provide the reader with the 
ultimate in simplicity and yet being more 
than adequate in illustrating each point. 

Mr. Lenk who has authored twenty-one 
other books and hundreds of articles, has 
put together a well researched, prepared, 
written and authoritative book on meters 
which we suggest to every user of meters. 

180 pages in length, the book is sold by 
Prentice-Hall, Inc., Englewood Cliffs, New 
Jersey. 

New Heath Catalog 



The 1970 edition of the Heath catalog 
lists over 300 kits on 116 pages. In addition 
to their fine line of ham gear they have CB, 
hi-fi, radio control, color TV, test 
equipment, and many other kits of interest 
to the amateur. Write Heath, Benton Harbor, 
Ml 49022 and tell ’em 73 sent you. 
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LETTERS 


Dear Wayne 

I just opened the September issue of 73 and 
read several letters of complaint about the quality 
level of present-day amateurs compared with the 
good old days. Well, Wayne, 1 returned last night 
with the others of Twin City Hams from four 
18-hour-plus days operating our club station 
WA5WKP/5 at the Gulfport, Miss., Red Cross HQ 
after Hurricane Camille. You can sleep well with 
the knowledge that there are plenty of hams all 
over the country with the true amateur spirit of 
cooperation and with skills which can stand com¬ 
parison with those of any professional service. If 
the critics monitored the traffic and emergency 
frequencies they would ,have been impressed with 
the way the hams almost fought to take traffic and 
consistently demonstrated their “by the book” 
procedures. Our group, including several new¬ 
comers to ham radio, received the utmost consider¬ 
ation from everyone (with some help from FCC, of 
course). 

No doubt you will have many stories on the 
disaster from those more deeply involved than me, 
but one impression which may be of help to those 
planning for future emergencies is that much more 
VHF gear was needed than was available for use on 
other than the rag-chew channels. All available 
frequencies were jammed on all bands, and every¬ 
one had top priority traffic. 

For a long time, amateur radio was the only 
means of communication in the stricken area. Ham 
radio did an excellent job and all who participated, 
even by just standing by, are to be commended. 
Their efforts were truly appreciated by the people 
who needed their help. Ham radio’s reputation is 
high in Camille Country. 

Frank M. Boyd WA5QVN 
713 Hinke Drive 
Monroe LA 71201 

Dear Sirs, 

In reference to “Leaky Lines” and “What Are 
We Here For ’ in the August 73,1 would like to put 
in my thoughts. These articles are quite true, but 
have you ever listened to the Novice bands lately? 
On 80 it is QRM, QSB, RTTY and blank carriers 
being tuned up. Ditto 40. Forget 15. The Novice is 
so neatly boxed in and hampered and harried no 
wonder many would-be hams drop from the bands 
as their licenses expire. 

My call letters tell what I know about ham 
radio (No Blinking Knowledge) and I make no 
denials that my copy is probably still 5 wpm. It is 
just that when a higher class operator zero beats 
my signal, calls me, and then goes into a 20 wpm 
frenzy, I want to give up. To my request to please 
QRS comes back, “Get the hell off the air, lid.” It 
comes back slow and precise. I kgep trying and 
appreciate the consideration and understanding of 
those who take the time to contact me and the 
thousands of others like me. I am almost always 
QSK and, for those who don’t know what QSK is, 
you are not up to my level. Those who are 
anti-ARRL, CW, SSB, AM, FM, RTTY, hear me! 1 


don’t particularly agree with the ARRL policies, 
but those two articles should mean something to 
some of you so-called amateurs. The goings-on on 
the air should make you sick. Techs going to get 
onto your precious ten meter band? Maybe, but at 
the moment CB and business radio are after it 
ALL. Why? They have the most people and need 
to expand. You wonder what happened to 160M 
and 11M? You so-called amateur! Your ticket 
means so much. ARRL has its faults, but the real 
responsibility lies with you and only you. That’s 
right, sit back and gripe, you’ve paid your dues and 
the ARRL will set everything right. 1 hope that ten 
will go CB, maybe then even the rankest of 
amateurs will get up and shout—will become active 
in the amateur affairs. We have played footsie too 
long with our precious amateur allocations as well 
as our civic responsibilities. You’d better get with 
it, Mr. Amateur or your hobby will go QRT. 

Robert Addy WN4NBK 
Sav. Terrace Apartments 27D 
North Augusta SC 29841 

Dear Wayne, 

While reading the article on WWV in the 
September issue, I noticed that the coding system 
given is the old system which has been replaced by 
a newwer one. Readers desiring more information 
can get a 14 page booklet entitled “NBS Fre¬ 
quency and Time Broadcast Services” for 15 cents. 
Write to the Superintendent of Documents, Gov¬ 
ernment Printing Office, Washington DC 20402 
and ask for Sepcial Publication 236. 

Lee Blanton WA8YBT 
10495 Deerfield Road 
Cincinnati OH 45242 

Dear Wayne, 

Good Grief! You wasted five good pages on 
amplitude modulation in September. Come now— 
who would use Taylor Modulation on VHF? FM is 
the way to go, and it does not have to be rock 
bound either. Even CB’ers wish they had some¬ 
thing else instead of AM to work DX with-as they 
do, day in and day out. 

WB6LNS/4 
326 Brady Drive 
Warner Robins GA 31903 

Dear Wayne, 

First, 1 must congratulate you and your staff 
for publishing the most exciting, interesting, and 
informative ham magazine available. All others are 
cheap imitations. 

About a month ago, I sent in subscription 
blanks to 73, and CQ. With both, 1 said, “Please 
bill me later.” From CQ I received my letter and its 
envelope, and a notice saying they (CQ) don’t have 
a billing policy. 73 sent me the August edition, 
making me thankful for the existence of a superior 
magazine (73). 

Your articles on gaining your Advanced, and 
Extra Class licenses are second to none. They are 
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the most informative articles ever written. 1 think 
they will greatly influence incentive licensing. Your 
articles are so easy to understand, 1 am eager to sit 
down and learn from them. Understanding the 
material gives me a sense of accomplishment. This 
is the boost which will gel me my Extra, not band 
shrinking by the FCC, or the stupid actions of the 
%!$&!! ARRL. 

Dave Eischens WA2CAF 
46 Round Hill Road 
Poughkeepsie NY 12603 

Dear Wayne, 

1 subscribed to your 73 magazine recently and 
am quite impressed. There are three projects that 1 
would like to see in 73. 'These are super-regener¬ 
ative receivers for the citizen’s band, for six meters 
and for two meters, all to be operated on 12 volts 
mobile. This type of receiver has many advantages 
and 1 am looking for schematics. 

Vern Swedberg K9GZI 
10943 South Albany 
Chicago IL 60655 
Sounds great for CB, but I'm not all that sure that 
we need more super-regens on two and six. They 
might be okay with pre-amps. Any readers have 
this worked out for Vern? Send 'em in and we can 
pass the circuits on to all., ed. 


Dear Wayne, 

As per your request in September 1969, 73, 
may I submit the following information. 

“Code and Theory instruction are offered by 
The El Cajon Amateur Radio Club, 1113 East 
Madison Ave., El Cajon, CA 92020.” 

We invite anyone from the greater San Diego 
Southern California area to visit with us. Regular 
meetings are held on the 2nd Thursday of every 
month where class times and schedules will be 
available. 

Last year was our first attempt at this project 
and we netted 10 new Novice, one of which was 
my own XYL. 

Thank you and 73 for your interest in devel¬ 
oping new amateurs. 

Robert Smith WB60DR 
Vice-President 
El Cajon ARC 


Dear Wayne, 

Wow! 35 stories in one issue. Wowee. The other 
magazines will have to improve because of you. 

George Bonadio W2WLR 

Dear Sir, 

Your August 69 issue was a damn good one; It 
finally convinced me 1 should subscribe. Bet you 
can’t keep up the pace. 

Joe Buswell WA5TRS 
Box 10674 
Midwest City, OK 73110 

If the articles keep coming in we will make the 
magazine even bigger...ed. 

Testimonial: 

This letter is addressed to all non-writers. 1 am a 
non-writer. 

Just a very short time ago acceptance for an 
article came in the mail. The number of dollars per 


SLEP 

SURPLUS SPECIALS 

APX 6 Transpondors; famous moonbounce set $18.50 
R 444/APR-4Y (ALR-5) xcvrs. less plug-in 
converters, CV 253/ALR or TN plug-ins .... $45.00 
OS-8U portable oscilloscope, ideal for 

ham shack or mobile work.$45.00 

R 105/ARR-15 Collins Autotune xcvr, tunes 

1.5 to 18.5 mhz, 28 VDC.... . $47.50 

R-525B/FCC-3 receiver, telegraph 

carrier, 115 v/60 cycle.,..$16.50 

Nems-Clarke REU 300 range extension 

receiver, 250 to 950 mhz .$45.00 

T-14/TRC 1 carrier transmitter.$19.50 

RT-19/ARC-4 transceiver, VHF 100-156 mhz, 

28 VDC ..$15.00 

TT-63A/F GC-7A Teletypewriter repeater .... $18.00 
T 47/ART 13 Collins transmitter, 

tunes 2 18 mhz, 28 VDC .$19.50 

TIC type 121 1 UHF Wobulator 432 936 mhz . $29.50 
H.P. 200T Telemetering oscillator, 

250 cps to 100 khz.$65.00 

Millen 90921 sweep amplifier for 

oscilloscope, rack mount ...$14.00 

RA-87 rectifier for RTTV printers ..$12.00 

TMC variable frequency oscillator, 2 64 mhz , . $85.00 
TG-26B Reperforator transmitter, complete 

in shipping chest.$75 00 

Vacuum variable capacitors, Jennings UCS 
10 300 MMFD, 7.5 kv, com. w/gear drive 
train and mounting bracket .$32.50 

Satisfaction GUARANTEED, Immediate shipment. 

SLEP ELECTRONICS COMPANY 

2412 Hwy 301N, Ellenton, FL 33532 (813 722 1343) 

WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Elizabethport Industrial Park 

Elizabeth, New Jersey 07206 
(201) 351 4200 


SPACE AGE ( 
KEY HOLDER 

SEMICONDUCTOR IN PLASTIC ^ 

BIGELOW ELECTRONICS %V/ 
P.O. BOX 71 l 

BLUFFTON. OHIO 45817 ' 



WORLD QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 
Plant 


We forward your QSLs (please arrange al¬ 
phabetically) to or within U.S.A., Cana¬ 
da and Mexico for 34 each, and to all 
other places in the world for 4 4 each. 


Plan 2 

You use our special log form and send us 
a copy. We supply QSL, make out QSL, 
deliver QSL, all for 84 each. 

Write for free information sheet. 
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man-hour of research, write and rewrite time was 
low, but it looks like the fringe benefits are the 
payoff. When the notification of acceptance comes 
home the impact on you is great, but the impact 
on others is out of this world. Where once they 
“laughed when you sat down to type,” the 
typewriter is left in a convenient place with cleared 
chair and blank paper. You sit down to tiddle with 
the keys a little and the house becomes quiet 
where you are. In a little while someone brings you 
coffee (or tea) and asks if everything is okay. 

The guys at the club and on the job look at the 
acceptance verification form and change their 
minds a little about you. At least they say 
so-which becomes the most beautiful music you 
ever heard. Suddenly people begin to wonder what 
they have said or done that you might write about 
next. People are nice if they think the whole world 
will find out if they are not. 

When your paper is published, then come the 
invitations to speak, to lecture, to give interviews 
to a greater or lesser degree. This gives you a little 
taste of celebrity action. 

So, if this sounds good to you and you want to 
“become a prophet in your own country,’ Write! 
Every ham has to have some brains and probably is 
involved in something that would be of interest to 
other hams. Write about it and send it to 73. This 
Green guy is just smart enough to print it—and 1 
want to read it. If he keeps printing this stuff the 
magazine will become one of the Must Magazines 
for every High School and College library in the 
nation. And for the future of ham radio that can’t 
hurt....and that is an understatement. 

Bill Hounsell W50UK 
220 Fannin 
Refugio, TX 78377 
Not a few authors have written to say that their 
articles in 73 went a long way toward getting them 
a better job... ed. 

Dear Wayne, 

1 am interested in being on the T.A.G. for your 
new Novice magazine. 1 can handle General Help, 
and “Problems with Rigs.” 

Readers with questions must send a SASE! I 
use up enough money for QSL stamps! 

The Advanced Class book was great! 1 finished 
my Advanced in half the time 1 used on the 
General (and passed)! 

Jon Teich WB2JAE 
22 Olden Road 
Edison, NJ 08817 


Dear Wayne, 

I have some suggestions for the authors in 73. 
What do hams use? By an overwhelming majority 
they use “appliances.” So why not make your 
magazine different from the 1920 type QST by 
featuring articles on manufactured gear? How 
about articles on how to keep from burning up 
your horizontal oscillator finals in less than seven 
seconds—the best way to get a store-boughten 
receiver, transmitter or transceiver-ham transmit¬ 
ters and receivers from around the world-ship¬ 
ping: REA, PP, bus, UPS or the various air 
deliveries-contents of an appliance operator’s tool 
kit-antennas-how 1 established a good ground 
system-the 34NB noise blanker-souping up the 
Swan 250-how to get a 100 foot mast up when 
you’re on the road from Friday until Monday or 


vice versa-test equipment—broadband receivers— 
how to tell if your finals are soft-how to align 
your transceiver-what to do if your new equip¬ 
ment arrives all beat up and not insured-fixing up 
that old KWS-1 —what each company will do under 
the terms of its warranty—window ledge antennas 
for 10-15-20- let’s upset the ARRL by getting 
them to take a poll via QST on important issues 
such as incentive licensing-the scent is obnoxious, 
you know-how do ham radio stores decide the 
trade-in figure they give you-how to make a cheap 
VHF or UHF receiver-where to locate the ham 
shack (from the XYL’s point of view-what coun¬ 
try is KC4USV/KC4 in?-why I can copy much 
faster in my head than 1 can write or do on the 
mill-tri-band yagi vs a good 40M quad-can 75M 
ever be retrieved from the over-redundant nets?— 
the increasing presence of retired hams on the 
bands and why didn’t they choose something 
else?-hamming with a pickup cam per-with a 
trailer-mobile home-TVl cases and litigation— 
census of hams who also use CB—operating a rig 
from your office-how to work out TV1 with a 
neighbor. 

There are many more subjects, but it is now 
Saturday afternoon and 1 have to go down to the 
office and open it up to see a child who has had 
diarrhea for two weeks....should adults be allowed 
to have children? 

Arthur Woods W4GJW 
201 Second Avenue SE 
Cullman AL 35055 

With 40 articles or so a month we can certainly use 
info on all of those items you suggested Art. 1 hope 
this will get some prospective authors busy at thet 
typewriters., ed. 

Dear Wayne, 

Why did you print the letter (Sept. '69 issue) 
from Mr. Diamond, “Radio KALX?” The man 
quite patently doesn't know what he’s talking 
about. Please be advised that the Amateur Extra 
Exam is on a par in every way withjbe Commer¬ 
cial First Phone Exam; in fact, most of the exam 
material is the same. 

Furthermore, the average amateur ticket holder 
got his Extra (or other license) on his own, via the 
school of Hard Knocks-not through formal edu¬ 
cation, or a correspondence course that guaranteed 
“a first class license or your money back.” 1 know 
many First Phone men who are first class dunder¬ 
heads, including many low-paid, so-called “Chief 
Engineers.” The First Phone license just doesn’t 
hold that much prestige! 

1 do agree with Mr. Diamond on one point, 
however: Ham radio seems to have lost its charm 
and its pride, now that it’s relegated to the 
manipulation of dials on a transceiver-but to say 
that the amateur exam is “hardly a test at all” 
compared to the First ’Phone exam, is pure drivel. 

O. R. Heinz III K7KHA 
2530 Tybo Avenue 
Reno, NV 89502 

Dear Mr. Green: 

The article “What Are We Here For?” by Mr. 
Grenell, ex-W8RHR, in the August issue was quite 
interesting. Many articles have been printed relative 
to amateur radio’s continued existence; however, 
this gets closer to the bone than any 1 have seen 
thus far. 
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I have been a “paid communicator” since 1955 
and obtained my amateur call during the summer 
of 1968. Presently, I am involved in emergency 
communications planning for the state of Texas 
and, as such, have also inherited the position of 
State RACES Radio Officer. 

The many magazines and periodicals crossing 
my desk continually plead for relief of the crowd¬ 
ed rf spectrum. Professional communications 
journals tell of the efforts made by the broadcast 
industry to prevent the take-over of their part of 
the bands. High-powered, high-paid individuals are 
arguing in defense of the TV spectrum loss which 
seems inevitable. It isn’t just loss of spectrum 
which concerns them; it is bread-and-butter. 
Money seems to be of less concern than ever before 
to these individuals and corporations fighting in a 
last ditch effort. 

With all this resistance (not in ohms) being met, 
will the FCC look elsewhere to provide frequencies 
which are sorely needed? 

J. R. Messenger WA5VTO 
Technical Operations Officer 
Texas Department of Public Safety 


Dear Wayne, 

Last night I browsed through the September 
issue and was REALLY impressed. Especially by 
the “Light Naturally Runs Down” article. I would 
rather see material like that in 73 than in the 
Scientific American where one might naturally 
expect to find it. This is the kind of article that 
will impress my generation simply because it 
stimulates the imagination (not trying to sound 
trite). 

Bill Kellogg 
10000 Rushing Road 
El Paso, TX 79924 


Grounds 

Dear Wayne, 

I have been reading 73 Magazine since you 
started and can say without reservation that it has 
the highest caliber technical articles of the “big 
three.” This is the first time I have felt compelled 
to comment critically on anything you have 
published. I work as a consulting engineer, special¬ 
izing in the area of electro-magnetic interference, 
and you would be surprised how many engineers 
and multi-degreed scientists do not understand 
grounding and shielding, how it works, or the 
techniques involved in interference suppression. 
Even in today’s sophisticated missile and space 
programs, some of the worst problems occur 
because of where, what, and how to ground. If the 
“pros” can get fouled up with their grounds, it is 
not surprising that a lot of mis-impressions exist 
among amateurs. 

W2EEY/l’s article in the September issue de¬ 
scribes a very practical method of checking shield 
effectiveness. The communications receiver is 
probably the best test instrument the ham has and 
I would like to see other articles on its uses—such 
as in locating parasitics in transmitters, locating 
leaks in rf shields, etc. However, he does create the 
impression that all currents induced in a shield are 
bad, and that single point grounding is the greatest 
thing since canned beer. Unfortunately, it’s not 
that simple-and that’s what keeps me in business. 

Single point grounding is most effective in 
low-level, direct-current servo mechanisms and 
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10 ALICE ST. BINGHAMPTON, N.Y. 
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ELECTROLYTIC SALE 
LARGE QUANTITIES AVAILABLE 
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VALUE 
5QD MFD- 
,250 MFD- 
.500 MFD 
,500 MFD- 
,500 MFD- 
,000 MFD- 

5.500 MFD- 
11,000 MFD- 

11.500 MFD- 

12.500 MFD- 
10,000 MFD- 
14,000 MFD 
15,000 MFD- 

15.500 MFD- 
15,000 MFD- 
25,000 MFD- 
30,000 MFD- 
60,000 MFD- 
20,000 MFD- 
15,000 MFD- 
35,000 MFD 

7,000 MFD- 
3,000 MFD- 

2.500 MFD- 
3,750 MFD- 


200 VDC 
180 VDC 
100 VDC 
55 VDC 
75 VDC 
36 VDC 
45 VDC 
19 VDC 
18 VDC 
16 VDC 
15 VDC 
13 VDC 
12 VDC 
10 VDC 
10 VDC 
6 VDC 
10 VDC 
5 VDC 
15 VDC 
15 VDC 

12 VDC 

13 VDC 
25 VDC 
45 VDC 
75 VDC 


SIZE 
2" x4'A' 
2" X4 1 /*' 

2" x4'A‘ 

2” x4 '/*' 
2" x4'A' 
2" x4’A' 


x4'A" 
x4'A" 
2" x4%" 
2" x4’/ 2 ” 

2 " x4%" 
2 " x4'A" 
2" x4'A" 
2" x4'A" 
2" x4 A" 
2" x4'A" 

3" x4'A" 

3" x4'A” 

2'A"x4'A" 
2'A"x4'A" 
2" x 6" 
1 3 «'x4’/ 2 " 

1 3to x4'A" 
1 m'x4 'A" 
2“ x4'A" 


NoC.O.D. Include necessary postage. 

JUST BOUGHT OUT ORIGINAL CASE FOR 
CB RADIO. Includes mtg bracket for mobile 
use 8i slide-in chassis. Holes pre-punched for 
power supply transistor & power cord. May be 
used for mobile power supplies, P.A. system or 
speaker box or many other uses. Size - 3'A" H x 
7" W x 8'A" D. Weight 3 lbs. Original cost 

$9.95. Our price.$1.95 

MIN ORDER $5.00 FOB Binghamton 


ALL BAND TRAP ANTENNA! 


Reduces Interference end < ■Kar ALL Amittur Tnmmitten. 

8££& Aa M M 1 , k fi, Sh «',de for lOOOWm. Pow- 

Reception Stronger Complete | «f. Light, Nut, Wutharproof, 

with 96 ft. 72 ohm fcedline. Sealed resonant trap* For novice and all class radio 
amateurs' Eliminate* 5 separate antenna* with better performance guaranteed 
80-40-20-15-10 meter bands. Complete 102 ft SI9 9S. 40-20-15-10 meter bands, 
54 ft (best for world-wide short wave reception) SI8.9S. Send only S3 00 (cash, 
ck, mo) and pay postman balance COD plus postage on arrival or send full price for 
post-paid delivery Complete instructions included. 

WESTERN ELECTRONICS 



Dept, A Kearn ey. Nebraska 68847 


*TW 0 -WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 
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instrumentation systems where “ground loops” 
cause unbalance, bias, or off-set errors. It is 
important to remember that the culprit here is not 
magnetically induced current in the shield, but 
minute voltage differences between the ground tie 
points which result in a current flow along the 
shield, which in turn induces a voltage into the 
signal conductor. (The shield is seldom used for the 
return circuit.) 

Single point grounding is also effective in audio 
frequency and power circuits, but as frequencies go 
up. the effectiveness of the single point ground 
goes down untill we reach radio frequencies where 
it is often worse than no shield at all! 

In using single point grounds (such as in phone 
amplifiers or audio stages of a transmitter) it is 
pretty much cut and try as to which end of the 
shield to ground, but usually it works best to 
ground shields at the source end for low-level 
signals and at the load end for high-level signals. 

Since many audio circuits are susceptible to rf 
pickup, it may be necessary to provide protection 
from both types of interference. One method is to 
ground one end of the shield (audio) and by-pass 
the other end with a .01 jltf capacitor (rf). 
Definitely don't use an rf choke (per W2EEY) 
unless you plan to use the shield, adding the rf 
shield over the audio shielded cable (with insu¬ 
lation between, of course). 

In rf work the effectiveness of a shield is 
directly related to how “close” it is to “ground.” 
This is why so much emphasis is place on long 
ground rods, heavy copper or aluminum busses for 
bringing ground into the shack, and making solid, 
short, low-resistance connections to it. In rf 
grounding, the closest and shortest is the best. 

To illustrate why multiple point grounding is 
used in rf work, visualize a shielded wire, carrying a 
signal, but with the shield not connected in any 
manner whatsoever. An interfering magnetic field 
can pass through the shield as though it were not 
there, and induce an interfering current directly 
into the center conductor. Now ground both ends 
of the shield and we have a completed path where 
the interfering signal can induce a current flow in 
the shield. This current is accompanied by its own 
magnetic field which is such as to cancel or 
neutralize the interfering field inside the shielded 
cable. The result then, is that the current due to 
the interfering field flows harmlessly to ground 
instead of in'the center conductor. What does this 
do to the signal current in the shield? Nothing. If 
you want to talk “skin effect,” the signal current is 
on the inside surface of the shield and the 
interfering current is on the outside surface. But it 
is easier to just parody Gertrude Stein and say, “A 
ground is a ground is a ground rf ground that 

is. So endeth the reading of the lesson. 

Earl Burdick WA6BDN 
1620 Benedict Canyon 
Beverly Hills, CA 90210 

Dear Wayne, 

1 believe 1 might have accomplished a “first” 
for amateur radio. You be the judge of that 

While operating in the South China Sea I held a 
30 minute QSO on July 29, 1969 using my call 
K.7W PC/mm and worked WB4KST/mm on the USS 
Merideth. On July 27th (first QSO!) I worked 
WA2YQB/mm aboard the USS Biddle. Our fre¬ 
quency: TEN khz. Our distance-about one mile. 
The rig was a pair of 810’s to a transducer (Navy 


name is the AN/UQC-1. called the “Gertrude!” 
The mode was both CW/LSB, about 1200 watts. 
The medium, of course, was water instead of air. 
How about that for a QSO? Whether or not it is a 
first for us, somebody may get a laugh out of it. 

Scott Gray K7WPC 
AS Div. c/o FPO 
San Francisco, CA 96601 

Dear Sir: 

I would like to thank you for the terrific work 
you have done on the Advanced Class Study 
Course and now the Extra. Because of you I got 
my Advanced license. 

John C. Koning WB6VQE 
4680 Crestview Drive 
Norco, CA 91760 



Gentlemen! 


The members of The Mid Island Radio Club are 
shown here . . . top row-WB2MBU, WA2LJS, 
WB2CZL, K2LCK, W2MFI, W2PLQ. Middle row- 
WA2CSE, W20IE, W2SEU. Front row-W2SMQ, 
W2VL. 

The Mid Island Radio Club, formed in 1946, is 
active in Teletype, HF, and VHF. and meet on 
Sunday mornings, at 1000 around 3940 , and at 
1030 on 1 146.52 with RTTY and AM modes. 
Members meet twice monthly at members homes. 
The Club has been active in supplying Teletype 
equipment to NY hams through an arrangement 
with several major common carrier communi¬ 
cations companies. When available, such equipment 
is distributed for a nominal fee for transportation 
costs. Information on equipment availability is 
disseminated thru the Club nets. Contact any 
member for information on membership or equip¬ 
ment. 

Bill McNally WB2MBU 
Secretary, Mid Island Radio Club 
35 Laurel Street 
Floral Park, NY 11001 

Anyone else Novicing people? 

Later Findings 

Gentlemen: 

Since the “Super Gain Antenna for 40 Meters” 
(October 73) was written, more sophistication has 
been applied to the evaluation of the antenna. In 
the article, I had only S-meter signal strength 
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measuring capability in the HF bands, and al¬ 
though I tried to keep the receiver calibrated, it 
varied considerably. Out of necessity, 1 developed 
rather sophisticated antenna gain measuring instru¬ 
mentation which measures true antenna gain, 
including ground effects, losses in the installation 
site, and reflection gain. This instrument is a 
synchronous comparator, which compares the an¬ 
tenna under test, to a reference antenna, 60 times a 
second, and measures the long term integrated 
signal difference from the two antennas. The 
instrument is capable of 1/4 db accuracy, provided 
each antenna is exactly adjusted to precisely the 
same impedance at the comparator, so there are no 
reflection losses. An rf bridge is used to adjust the 
antenna impedances accurately. 

Using this instrument I found that the descript¬ 
ion of the antenna in my article is a reasonable 
representation of performance when compared to 
antennas that are relatively high above ground, as is 
usual for DX antennas. Further data using a 
conventional high radiation angle antenna for 
reference is given later. 

Effect of Reflectors 

Accurate gain measurements revealed that the 3 
wire reflector version is not perfect, since the 
ground reflection is enough different from perfect 
to decrease gain by about 1 db. A perfect reflector 
is 2” mesh screen covering the ground. A five wire 
reflector system comes within about 1/2 db of 
perfection, however. The biggest effect of inade¬ 
quate perfection in the reflector is in shifting the 
electrical length of the driven element. With a 3 
wire reflector the driven element is appreciably 
shorter than usual, and the length for resonance 
gradually lenghtens as more perfect reflection is 
attained, until about 13 wires, spaced a foot apart 
are laid down. With the 13 wire reflector, or with a 
chicken wire screen, 12 feet wide, under the 
antenna, the length is very close to that normal for 
a high dipole. 

Gain is “all there” with a five wire reflector, 
but the resonant length of the driven element is 
still shortened, and the degree of shortening is 
easiest found experimentally. Therefore, more than 
five wires spaced about three feet apart is not 
really necessary. 

Incidentally, according to wave theory, reflect¬ 
ing wires spaced 1/10 wave apart are seen as a solid 
reflector by a wave, and a reflector made of wires 
of .05 wavelength separation is not normally 
discemable from a solid metal reflector. However, 
my measurements with the antennas here, show 
that if a lossy or reactive material is immediately 
behind the reflecting wires, then the wires must be 
about .01 wavelength apart to completely shield 
the lossy material. With an inadequate reflector, 
there appears to be a strong image from the 
reflector wires sufficient to obtain almost all the 
gain possible, but a weaker image from the 
unshielded ground is still capable of shifting the 
electrical length of the dipole. 

In summary, it all boils down to this: A 3 wire 
reflector works pretty well provided you use the 
correct dipole length specified in the article. Five 
wires give all the gain you’ll get, and requires a 
slightly longer dipole, and 13 wires, or a chicken 
wire screen is the ultimate, and requires a regular 
length dipole. 

Performance vs. an Optimum Height Dipole 

While the gain of this antenna is considerable 
when compared to a high antenna, I decided to test 


it against a reference dipole antenna with height 
optimized for vertical radiation. A half wave dipole 
a quarter wave above ground is the best antenna 
for vertical radiation that is described in the 
literature. The pattern maxima is straight up, 
which is just what is required. 

Regular antenna theory shows that such an 
antenna 1/4 wave about a perfect reflecting surface 
has a gain of 5 db above a dipole in free space. 
(This gain is attained only straight up into the sky, 
however.) So, 1 constructed a folded network, and 
compared many, many signals received from all 
over, via the two antennas, using the synchronous 
comparator. The super gain antenna consistently 
had about 2 db gain over this optimum height 
dipole, and rejected long distance QRM about 3 db 
better than did the reference dipole. Incidentally, 
hidden away in all these data is proof of the fact 
that a high antenna has large effective gain for long 
distance signals, ranging up to about 20 db when 
the ionosphere is weak and won’t bounce high 
angle signals, and the converse fact, that a low 
antenna has large gain over a high one for short to 
moderate distance work. 

For those hams with a venturesome soul, an 
inexpensive 40 meter super gain kit will be made 
up in small quantity to speed you on the way to 
trying this efficient new antenna concept. Features 
of the antenna are nice gain, and no need to rotate 
it. Since your signal bounces almost vertically off 
the sky, it’s practically omnidirectional. Stations 
on the ground are looking at the image of your 
antenna in the ionosphere some 200 miles up and 
due to the high angle involved, they see the 
broadside of the image regardless of compass 
direction relative to the dipole on the ground. In 
addition, and antenna this close to the ground with 
such high efficiency and gain has some obvious 
advantages to hams, not the least of which is easy 
concealment. 

E. Dusina W4NVK 
571 Orange Avenue West 
Melbourne, FL 32901 

Dear Wayne, 

If the ARRL provided its members with any of 
the services that most national societies provide, I 
would pay $10 gladly, but the ARRL’s main job 
seems to be to put* out a magazine and kill off 
competition. Renew my membership? When Hell 
freezes over! 

Mike Czuhajewski WA8MCQ 
Route 3 
Paw Paw, Ml 49079 

Wash your typewriter out with soap . . . ed. 

Dear Wayne, 

It took incentive licensing to get me into ham radio 
and I expect to go for Extra Class when I pass the 
two year limit next August. I’m loyal to ARRL, 
CW, traffic handling, the low frequency end of 
80M and my American Morse heritage. But I like 
your unpompous, irreverent style, your fighting 
spirit and your magazine. I don’t expect to find 
you at the Antique Wireless Association conference 
October 3-5, but I think it would be very 
interesting if I could. 

Dick Loveland WA3LAK 
6808 Henry Avenue 
Philadelphia PA 19128 

I'll be on a hunting trip in Canada, sorry! 

(continued on page 70) 
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USAF Navigator Wrist Watch 


These world renown 17 
jeweled movements wer§ 
made with exacting crafts¬ 
manship & mil-spec re¬ 
quirements. The watches 
were made by Bulova, 
Elgin & Waltham with a 
hack mechanism by pul¬ 
ling the crown to stop the 
second hand; so the time 
may be set to the exact 
second. All are in good 
used condition with 24 
hour luminous dial, st. st. 
case & expansion band. 

USAF WW $20.00 ppd. 



Computer Grade Giant Capacitors 


These brand new capaci¬ 
tors are in great demand 
as filter capacitors for I.C. 
logic circuits, power sup¬ 
plies, etc. These will take 
the noise out of the most 
stubborn circuits, where 
all else fails. Net price is 
from $4.00 to $18.00 
each. 

wt. Size 



Price ea. 


110,000 jJLi 15v $2.00 

6,000 /if 75v 1.50 

4,000 jJLf 50v 1.00 

25,000 fJ.i 25v 1.50 


12 for: 
$20.00 
15.00 
10.00 
15.00 



Ultra Miniature Variable Capacitor ( 

Use this high quality cer¬ 
amic insulated variable for 
miniature receivers and 
transmitters. Also makes a 
good stable trimmer for 
x-tal oscillators, etc. Capa¬ 
citance 2.7-20 pfd. Mfg. 
by Johnson. Usual price 
$1.75 ea. Brand new sur¬ 
plus. 

UM VC 3/$1.00 ppd. 10 

for $2,50 ppd. __i 

GYROSCOPE-WORLD WAR II FAMOUS 

Drift Meter Gyro— Use it as a 
Camera Stabilizer or for a Sci¬ 
ence Fair project — has a high 
momentum. Gyro wheel 4" 
Dia. & turns @ 11,500 RPM. 
AC input at 400 Hz, but will run on 12VDC with a 
400 Hz power supply. A similar Gyroscope Camera 
Stabilizer is sold at over $800.00 in large camera 
stores. Has on-off switch & caging provision to 
lock movement when required. Has a machined 
mount to attach to item to be stabilized. Power 
Supply Kit for this unit S2.50 when with Gyro. 

4K Gyro.Si0.00 postpaid. 

Power Supply — P.S. Gyro.$2.50 postpaid. 

Send 25^ for our all new 68 pg. catalog 
jammed with surplus bargains. 

Free With An Order 


Enterprises 

P0. BOX 44, HATH0RNE MASS 

01937 




NEW PRODUCTS 

Gonset GSB-201 Mark IV 

The GONSET division of Aerotron, Inc., 
of Raleigh, North Carolina announces the 
new GSB-201 Mark IV, Grounded Grid 
Linear Amplifier for the Amateur Radio 
Service. 

The GSB-201 Mark IV is capable of the 
maximum legal input of 2000 Watts of 
peak-envelope power in the 10, 15, 20, 40, 
and 80-meter bands. Four husky carbon 
anode type 572B tubes are employed, to¬ 
gether with long life silicon diodes in a full 
wave bridge power supply (not voltage 
doubler). A built-in bias & high voltage 
supply is featured, together with a universal 
antenna changeover relay, with unique cir¬ 
cuitry that permits it to be used either for 
transceiver use, or independent receiver and 
transmitter-equipped stations. In addition, 
the built-in power supply may be used either 
on 110 or 220 Volts 50/60 hz. A built-in 
cooling fan operates only while transmitting. 

No additional or external relays or power 
supplies are required when the unit is used 
either with transceiver or separate receiver- 
transmitter-equipped stations. The GSB-201 

Mark IV is 8 Vi inches High.12 5/8 inches 

Wide.17 inches Deep...and weighs 73 lbs. 


a 6 < 


Descriptive literature for the GONSET 
GSB-201 Mark IV Linear Amplifier is 
available from Aerotron’s “Award-Winning” 
plant in Raleigh, North Carolina. 

Galaxy FM-210 

Galaxy Electronics has announced their 
new two meter FM transceiver which will 
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net at just under $200. This unit should 
help spark even more interest in FM. This 
transceiver is fully solid-state, with an FET 
front end. It operates from 12 volts. It 
runs five watts input and has three crystal 
controlled channels. It will run either 
narrow or wide-band FM. An accessory 
power booster (10 watts input) is available 
for $40 extra. Watch for the ads or write 
to Galaxy, Council Bluffs 1A 51501 for 
info. What can it hurt if you give 73 a 
little mention? 


Mosley Single Band Beams 



Mosley Electronics has announced two 
new single band beams, the Classic 10 and 
the Classic 15. These both use the new 
Mosley patented balanced capacitive match¬ 
ing system, the Classic Feed. They have a 
forward gain of about 8 db and a front- 
to-back ratio of about 20 to 25 db. 52 ohm 
feed and a kw rating. Weight is about 21 lbs. 
and 30 lbs. Priced at $57.64 and $66.50. 
Both beams are broadly resonant and can be 
used over the entire bands without diffi¬ 
culty. Write Mosley for full details. 4610 N. 
Lindbergh, Bridgeton, MO 63042. 


Printed Circuit Boards Available 

Dirck Spicer, 11 Ridgeland Road, Wal¬ 
lingford, CT 06492, has printed circuit 
boards available for the WB6BIH Stable HF 
VFO, July 73, page 128. The three boards 
are available from Spicer for S4.50 and are 
for use with a Heath DX-40 or any other 
crystal controlled transmitter. Ask for num¬ 
ber 10221. 

Spicer also has 10231 available at $2 
postpaid, the Novice FET converter from 
the December 73 (1968). The Super Simple 
VFO in the July 73 (page 71) is only $.35 

pp. 


SURPLUS BARGAINS 

ARC-3 xmtr. 100-156 rnc, 25 w AM with tubes, 
less xtals & pwr supply, used, good .... $17.50 
Blowers, squirrel-cage. 3%" diam. Silent oper¬ 
ation. 11 5 V. 60 cy.$5.75 

Screen bypass capacitor for 4X150, Johnson 

124-1 13. 1450 pf, 600 vdc. New .$2.25 

APR-4X receiver, less plug-in tuners, 115 V. 

60 cy.$45.00 

TS-13 X-band test set for power, freq, sensitivity 
tests. 1 15 V. 60 cy. Exc. cond. 65 lbs . . $35.00 
G. R. 1464-A decade voltage divider. Exc. 

cond.$40.00 

H-P 256-A video amp. Plug-in for 524 counter. 

Vy good.$25.00 

ARC-27 aircraft transceiver with control box, no 

cables. Vy good .$75.00 

Hammarlund SP-600 receiver, 540 kc -54 me. 

Good cond. No cabinet.$265.00 

Hammarlund MC-100-SX variable capacitor, 100 

pf, double spaced. New.$1,50 

Johnson miniature variable capacitors: 160-110, 

2.7- 19.6 pf, 70d!, 160-130, 3-32 pf, 808*; 

160-203, 1.6-3.1 pf butterfly, 80«!; 160-211, 

2.7- 10.8 pf butterfly, 80^. 

Latching relay, P & B KB, 3PDT, 115 V. 60 cy. 
start, 6 V. 60 cy. stop. Consists of 2 relays 
linked together, can separate, making a DPDT 
relay w/115 V. coil & a SPDT relay w/6 V. coil. 
$1.25 each.6 for $6 

Please include sufficient shipping charges with 
order. Hundreds of other bargains in our flyer of 
surplus electronics, new & used ham equipment 
& parts. Send 10<f for your copy. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland. Ohio 44109 



EASY AS 
1 - 2-3 


DIAL YOUR QS0» 0TH 
BENEATH INDICATOR 
WIRE. READ BEAM 
SETTING ON DIAL. 


AUTOMATICALLY* 
YOU ARE THERE’ 


WRITE FOR FULL INFORMATION 


GLOBE PLOTTER p ° ST 0 "-'- c ' 80X 


PE* MOINES, IOWA. 90*10 


NEW INTEGRATED 

FREQUENCY MARKER KIT 

KEEP YOUR RECEIVER CALIBRATED AT 
ALL TIMES • LOCATE SUB BANDS • 
BAND EDGES • FREQUENCY SPOT 
This new kit offers an easy to assemble unit 
which can be mounted outboard or in your re¬ 
ceiver cabinet. Use your 100 khz crystal and 
have clean sharp markers to keep your receiver 
calibrated at all times, locates sub-bands, band 
edges or frequency spot. 


THE RADIO SHOP 

48 Elm St., New Canaan, Conn. 06840 
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COLUMBIA 

SPACE RACE 

(We have to get rid of these items 
now—'cause we gotta have the space!) 

TAMAR 12V. MOBILE RF POWER AMPLIFIER 

This is a very compact RF Amp. Originally mfg. 
for light aircraft. Frequency 118-128MC. Easily 
converted to 2 or 6 meters. Has built in transistor¬ 
ized power supply. Uses 1 ea. 6360; 1 ea. OB2, 
supplied with schematic. Less tubes. Special close¬ 
out price.$9.95 

C V-253/ALR 38-1000 MC TUNEABLE 

CONVERTER 

Excel. Cond. Late Model.$150.00 

COMMAND RECEIVERS 

190-550KC Q-5er Good Condition.$14.95 

190-550KC A.R.C. Type R-11 Commercial Late 

Model Exl. Condition.$14.95 

540-1600KC A.R.C. Type R-22 Commercial Late 

Model Exl. Condition.$19.95 

1.5-3MC Marine Band Exl. Condition.$19.95 

3-6MC 75&80 Meters Exl. Condition.$14.95 

6-9MC 40 Meters Good Condition....-.$14.95 

TELETYPE CONVERTER TERMINAL UNIT 
AN/FGC-IC Dual Diversity Audio RTTY Converter 
can be used with any type receiver. These are new 
and shipped in original factory crates with all spares 

.....$149 SO 

IP-69/ALA-2 PANADAPTER 
This compact unit can be used with most Ham 
Receivers after conversion. Complete with con¬ 
version info and schematic. Like new condition 

.$24.95 

_ COLUMBIA PAYS CASH FAST 

For your surplus military electronic equipment and 
all kinds of lab grade test equipment. Write or call 
collect for top dollar. Highest cash offers in the 
country. We pay all shipping & insurance. Let us 
prove to you what we promise. 

COLUMBIA ELECTRONICS 


iDept. 7 4365 W. Pico Blvd., Los Angeles, Cal. 900191 


PROPAGATION CHART 

J. H. Nelson 

November 1969 

SUN MON TUES WED THUR FRI SAT 


©@ 4 @© 0 ® 
9 [to] @ @ (§) @ © 
(id) 0 0 0 20 0 0 




Good O Fair (open) Poor □ 


QMT: 00 02 04 


00 10 12 14 IS 18 20 22 



A LASK A _ 21 14 7A 7 _7 7 3A 7 14 21 21 21 

ARGENTINA 21 14 14 14 7 7 14 21A ;1A 21A 21A 21 

AUSTRALIA 28 21 14 14 711 7B TO 14 1 4A 14 21 21A 

CANAL ZONE 21 14 7A 7 7 7 14 21A 21A 28 28 21A 





For your F*£E copy, till out coupon and mall. Dopf. 73 


FAIR RADIO SALES 

10)6 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 


Thousands of Ruts 

NO FLIERS 

DOW TRADING CO., INC. 

ELECTRONIC PARTS & EQUIPMENT 

1829 E. HUNTINGTON DRIVE 
DUARTE, CALIFORNIA 91010 357-3763 



A—Next higher frequency may be useful this period 
B—Difficult current this period 
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Caveat Emptor? 


★ Price—$2 per 25 words for non-commercial ods; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

Deadline for ads is the 1st of the month two months 
prior to publication. Por example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear- No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For $1 extra we can maintain a reply box for you. 

ir We cannot check into each advertiser, so Caveat 
Emptor . . . 

GET YOUR "FIRST!" Memorize, study- 
Command's "Tests-Answers" for FCC First Class 
License. Plus—"Self-Study Ability Test," Proven. 
$5.00. Command, Box 26348-S, San Francisco CA 
94126. 

NOVICE THREE-BAND DOUBLE INVERTED- 
VEE: Tuned assembled SWR. Under 1.5-1 
15-40-80 Novice bands. W3FQJ Design, $15.75. 
Antenna Products, Box 276, Warrington, PA 
18976. 

NC-121 RECEIVER with manual, like new, 
$40.00. Ameco PCL-P preamp, $19.00. Clobe 
Chief Xmitter, $20.00. M. Severson W0HE, 301 W 
17th, Hutchinson, KS 67501. 

SCR (GE C50F) 110 Amp. 500 PIV mounted in 
insulated sub-assembly with 1 N250B, $12. Jon 
Lusk, 2871 Birch Hollow Dr., Ann Arbor, Ml 
48104. 

RBL-3 VLF RECEIVER 15 to 600 khz, $20, 10B 
SSB transmitter and VFO, $55; unused Beach- 
master 250 watt pa amplifier, $60; Gonset 88-108 
mhz car FM receiver, $25; RCA antique AC 
receiver, $10; TS-155C/UP signal generator, ap¬ 
proximately 3 kmc, $8; Finco 6&2 meter beam, 
$10; $5 each: unused BC-604DM; BC-620A; 
T39-APQ9, 10 watts on 420; 12 to 1000 volt 
dynamotors; Central Electronics "A" receiver SSB 
convertor; Wilcox 308B VHF aircraft receiver; 
Dynamotors, $2.50 each: 12-250; 6/12-500 volts. 
Cannot ship all items. SASE for details. Jim Hill 
W6IVW, 26107 Basswood, Palos Verdes Peninsula, 
CA 90274.213-378-4411 not evenings. 

HIGHLY CORROSION RESISTANT Stainless, 
Brass, Bronzes, threaded, washer, Hardware for 
Antennas-Towers, Equipment building. Many An¬ 
tenna, Guying, Accessories. Lists—Dime! W8BLR, 
29716 Briarbank, Southfield, Ml 48075. 


MILITARY ELECTRONICS 


24 PAGES crammed with Gov't Surplus Electron¬ 
ic Gear-the Biggest Bargain Buys in America! It 
will pay you to 

SEND 254 for your copv -Refunded with your 

First Order! __ 

BC-64S Transceiver. 15 tubes, 435 

to 500 Me. Easily adapted for 2 way 
voice or code on Ham, Mobile. Tele 
vision Experimental and Citizens' Bands 
With tubes, less power supply in factory 
carton. 

Brand new.$16.95 



SPECIAL PACKAGE OFFER: BC 645 

Transceiver. Dynamotor and all accessor 
ies, including mountings, UHF Antenna 
Assemblies, control box, complete. set of connectors, plugs, 
BRAND N EW....S26.95 


R-4/ARR-2 WS?eIverr^^-5?8^1c^^runaOe^om 

plete with 11 tubes. Excellent Used. $5.95 

BRAND NEW' including dynamotor.$9.95 

AN/APR 4Y FM & AM RECEIVER 
"FB" FOR SATELLITE TRACKING! 

High precision lab instrument, for monitoring 
and measuring frequency and relative signal 
strength, 38 to 4000 me, in 5 tuning 
ranges. For 110 V 60 cycle ac. Built-in 
power supply. Original circuit diagram 
included. Checked out. perfect, LIKE NEW 
All Tuning Units Available for Above 

SCR-274-N. ARC-5 COMMAND SET HQ! 

Frequency Reno* Type Excellent Used Like New Brend 

RECEIVERS Complete with Tube* New 

190-550 Kc,..BC-453....518.95 .$23.50.$27.50 

3-6 Me.BC 464. ..$16.50.$19.50.$22.50 

6 -9.1 Me. BC 455. $14.95.$17 95.$2150 

1.5 -3 Me..R-26...$19 60..$21.50 

TRANSMITTERS Complete with Tube. 

4 —6.3 Me. ... BC 457 ,$ 6.95..8.95...,. $11.95 

5-3-7 Me.BC-458 $ 6.96.1 8.95.112.96 

2.1-3 Me..T 18....| 9.95.$11.95 

J 4 Me. T 19.$10.50. $13 60 ..$16.95 


BC 906 FREQ. METER. Cavity Type 145 to ?35 Mi Complete with an- 

li'iuu in,mi,iI orii|m,i ,,|lihi.ilion , h.itts I IM Nf W S1450 

TERMS Either 25 '1 Deposit with Older, balam-e *' 0 1) OH — 
■ Enina R,. m j t tatKe i:> Full. Minimum Order $5.00. All ship¬ 
ments F O B. our warehouse, NYC. A11 merchandise subject to 
prior salt* ntni price change. 

G & G RADIO SUPPLY COMPANY 

77B Leonard St., NYC 10013 -Ph.212-267-4605 


WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


225—400 mc/s Needed Urgently. Highest Prices. 

Military Electronics Corp. 

11 Summit Ave., E. Paterson, NJ 07407 
_ (201)791 5050_ 
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WE WANT SP-600-JX(*) RECEIVERS 

Will pay $250 laid in with original cabinet, $200 
if less cabinet but will deduct what it costs to 
align and/or repair to excellent condition (usually 
runs no more than $35). No deductions if no 
work needed. 

REGUL. PWP SPLY FOR COMMAND, LM, 
Etc. PP106/U: Metered. Knob adjustable 
90 270 v up to 80 ma dc; also select an AC of 6.3 
v 5A, or 12.6 v 2% A or 28 v 2% A. With mating 
output plug & all tech. data. 

Shipping wt. 50 lbs .19.50 

BARGAINS WHICH THE ABOVE WILL 
POWER: LM-(*J Freq. Meter: .125-20 mhz, 
.01%, CW or AM, with serial-matched calib. 
book tech, data, mating plug. 

Checked and Grtd.5730 

TS-323 Freq. Meter: similar to above but 20-480 

mhz, .001%. With data. 169.50 

A.R.C. R11 A: Modern Q-5 er 190-550 khz. 12.95 
A.R.C. R22: 540-1600 khz w/tuning graph .17.95 

HI-SENSITIVITY UHF RECEIVER 

375 1000 mhz. Stoddart RFI Meter NM-50A 
with pwr. sply, cords, dipole holder, 3 dipoles. 
Sensit. as a 2-terminal tuned voltmeter is 10 uv. 
Less the voltage-attenuation calibration charts so 
we will sell it as a simple receiver in grtd-exc. 
condition for only. 275.00 

~ ULTRA-WIDE BAND RECEIVER: 
AN/ALR-5: Late postwar AM/FM 

Countermeasures rcvr. Has S-Meter; variable IF 
Atten. & passband (0.2 or 2 mhz from 30 mhz 
center), AF, Video & Pan. outputs. New, 
modified for 120 v 60 hz, includes new (Method 
II pack) 4-band plug-in converter .038-1 ghz. 4 
Type-N plugs automatically select correct ant. as 
bands are switched. Sensit. at -6 db setting: 6% 
uv thru 132 mhz 13 thru 780 mhz & 45% at 1 
ghz. BRAND NEW, with book & matinq 
pwr-input plug, only . 275.00 

VERSATILE PLATE & FI LA. TRANSFORMER 
Depot Spares for SP-600-JX: Pri. 

95/105/117/130/190/210/234/260 v 50/60 hz. 
Sec.1 : 305-0-305 v, 1 50 ma. Sec. 2: 5 v 3 A. Sec. 
3: 6.3 v 5A. Sec. 4: 7% v, 3/4 A. Sec. 5: 7% v, 1% 
A. Legend for pins is plainly marked. Herm. 
S631 cd 

Shipping wt. 13 lbs .2.95 

FOUND! A N EAT & COMPACT SCOPE XFRMR! 

Freed 12691: DAS Loran Spares, supplied 5" CR, 
plates & htrs. Pri. 105-130 v 50/60 hz. Sec's, 
insul, 5 kv: 1490 & 1100 v, 5 ma; 390-0-390 v 
100 ma; electrostatically-shielded 6.3 v, 0.8 A; 
two 2% v, 2 A. Sec's, insul. 1% kv: two 6.3 v, 6 
A; 5 v, 3 A, 2% v, 5 A. Case 554 x 5 x 754. With 
diagram. 

Shipping wt. 23 lbs .2.95 

FAIRCHILD SOLID STATE SCOPES an 

w/dual-trace plug-ins 25 & 50 mhz, w/delayed 
time-base plug ins, w/books, overhauled & artd. 

As low as. 825.00 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalog) Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220 GC. Beverly Hills, Calif 90213 
Phones Area 213 Office-272 5707 
Messages 275 5342 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 


91 pages (I 11/ 2 " x 17" ) of sche- 
matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 


TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $2.50 postpaid. Elliot 
Buchanan & Associates, Inc., 1067 Mandana Blvd. 
Oakland, CA 94610. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1.00—or 10 holders $3.00. Prepaid & 
guaranteed. Patent 3309805. Tepabco, Box 198N, 
Gallatin, TN 37066. 

FOR SALE-SWAN 250 & 117 Power Supply, 
$350 or best offer. Henry Darrell K0LXU, 2506 
64th, Kansas, KS. 

WRL's USED GEAR has trial-terms-guarantee! 

75S1—$299.95; G50-$159.95; SR150-$299.95; 
HW-12—$89.95; Swan 250—$279.95; DuoBander 
84-$119.95; NC200-$249.95; SB34-$299.95; 
Valiant—$149.95; R anger—$99.95; Galaxy 
300—$139.95; Galaxy Vmk2-$299.95; many 
more. Free "blue-book" list from WRL, Box 919, 
Council Bluffs, IA 51501. 

NEMS-CLARKE RECEIVERS WANTED. 1400 
Series crystal controlled telemetry models covering 
215-245/260 MHz preferred but all models in 
1300, 1400, 1500, 1600 and higher numbered 
series also of interest. Please send accurate descrip¬ 
tion of what you have to TUCKER ELECT¬ 
RONICS CO., POB 1050, Garland, TX 75040. 

TWOer, UNMODIFIED, CLEAN, Mike Rocks, 
Accessories, $35.00. BC-639-A, RA-42-A, Excel¬ 
lent, $50.00. Send for list Surplus, Commercial 
Material. W6KEC, 320-A S. 2nd Ave., Arcadia, CA 
91006. 

IBM COMPONENT BOARDS, 3x5 in., 6 for 
$1.00. Cash or M.O. only, include 50d postage. 
Terry Kepner, Box 17038, Tucson, AZ 85710. 

CHEYENNE, COMANCHE, AC SUPPLY, 
$100.00; Vancouver Radio Lab. General Coverage 
Receiver, $50.00; J. Custy, 4011 Royal Ave., 
Montreal 261, Canada. 

SAROC NEW QTH Stardust Hotel new QTR 
February 4-8, 1970. Cocktail parties hosted by 
Ham Radio Magazine, SWAN and GALAXY. Addi¬ 
tional information and Stardust Hotel special 
SAROC room rate card QSP SASE SAROC, Box 
73, Boulder City, NV 89005. 

WANTED: MINT 80-10 linear, HW32, Heath 3" 
scope, Ameco pt preamp. Sell: 90 ft. heavy duty 
tower. Give full particulars, K3WI4, Waymart, PA 
18472. 

"TOWER HEADQUARTERS!" 11 brands! Heights 
aluminum 35% off! Strato crank-ups, low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog—$.20 postage. Brownville Sales 
Co., Stanley, Wl 54768. 

OPPORTUNITY for Linear Integrated Circuit De¬ 
sign Engineer, San Francisco Peninsula. BSEE, 
recent monolithic design experience required. Send 
resume to: Box 921, Cupertino, CA 95014. 

ROCHESTER, N. Y. is again Hamfest, VHF meet 
and flea market headquarters for largest event in 
northeast. May 16, 1970. Write WNY Hamfest, 
Box 1388, Rochester, NY 14603. 
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TEST EQUIPMENT: HP 524 D counter, $495; HP 
400 DR VTVM, $45; Dumont 401 BR, $150; 
Tektronix RM 15, $400. All equipment in excel¬ 
lent condition. D. G. Wilson W6GOT, 2036 Briar- 
wood, Santa Maria, CA 93454. Phone 
805-925-0754. 

TECHNICIAN: Fast growing cable television com¬ 
pany needs electronic technicians in several areas. 
If you are young, outdoors type, and have experi¬ 
ence in trouble shooting and repair of transistor¬ 
ized amplifiers, send complete resume or call 
Aurovideo Inc., 1380 Main Street, Waltham, MA 
02154 (617-891-6748). 

73 IS AVAILABLE to the blind and physically 
handicapped on magnetic tape from: SCIENCE 
FOR THE BLIND, 221 Rock Hill Road, Bala 
Cynwyd, PA 19004. 

DIAL PLATES: all types. Give your home brew 
and other gear an attractive appearance. Send for 
catalogue. Radio Dials, 1397 Washington Circle, 
Forestville, OH 45230. 

COLOR ORGAN KIT: 3 Channel, 600 Watt, 
$7.50. Cabinet, $8.50. Power Supplies, $2.75 to 
$8.50. Ceramic Capacitors, $.10. Dual Flasher 
1000 Watt, $3.98. Catalog. Murphy, 204 Roslyn 
Ave., Carle Place, NY 11514. 

QSL CARDS—FCC LABELS, eyeball cards-call 
sign decals, free samples, florescent and glossy. 
Latest designs. April Products, 56290 Van Dyke, 
Washington, Ml. 

WIRELESS SHOP—new and reconditioned equip¬ 
ment. Write, call or stop for free estimate. 1305 
Tennessee St., Vallejo, CA 94590 (707-643-2797). 

AEROMATIC TOWER, 85', four legs; 35' masting; 
gin pole; prop pitch rotor. Antennas. Mosley S402 
and TA36; Telrex 11 el. 6M, Ranger II; HX30; T/R 
switch. Will ship. Joe Engressia, 9050 SW 117 
Avenue, Miami FL 33156. 

TR-108, factory aligned, warranty, $100. Viking 
500 transmitter, $200. DX-60, $39. Matching 
HG-10 VFO, $18. Knight V-44 VFO, $15. SX-101 
mklll, just had factory $45 overhaul (Aug. '69), 
immaculate condition, works like new! $120. Jim 
McClure WA9BYR, 627 Dundee Ave., Barrington, 
IL 60010. 

GREENE . . center dipole insulator with . . or 
. . without balun . . see September 73, page 41. 

TELETYPE PICTURES FOR SALE. 50 pics for 
$1.00. Perforated and audio tapes available. Write 
for prices specifying speed and tracks. Pictures to 
be included in second volume solicited. W9DGV, 
2210 30th St., Rock Island, IL 61201. 

FOR SALE: Drake TR-6, all accessories complete 
package $750.00 plus shipping. Consider SB-110-A 
and Swan 250C. J. Gysan W1VYB, 53 Lothrop St., 
Beverly, MA 01915. 

MANUALS—TS-323/UR TS-173/UR, R-274/FRR, 
TS-186D/UP, BC-638A, LM-18, $5.00 each; OS- 
8C/U, USM-26, $6.50 each. Hundreds more. List 
20i. S. Consalvo, 4905 Roanne Drive, Washington, 
DC 20021. 


1 

MONEY 


PEP $ 

Dollar Sale 

EACH PACKAGE 

BACK GUARANTEE 

Tel. 603-893-0276 


1 


1 AMP 

Silicon Rectifier 
Choice of Package 
Bullet-Class-Min-Metal 


□ 20-50 V 

□ 5-800V 

3 17-100V 

D 4-1000V 

□ 12-200V 

D 3-1200V 


1.S AMP 


1 18-50V 

□ 5-800 V 


1 15.100V 

O 4-1000V 


1 10-200V 

□ 2-12O0V 


3 AMP 


1 15-50 V 

O 4.600V 

“1 

! I0-100V 

O 3-800V 

C 

i 8-200V 

□ 2-1000V 

t 

I 5-400V 

D I-12O0V 


S AMP 

p 

10-50V 

n 4-100V 

| 

8-100V 

0 3*MOV 


6-200V 

H 2-loonv 

□ 

5-300 V 

O 1-i2oov 

8 AMP STUD 

□ 6.100V 

Q 3-400V 

□ 4-200V 

o 2-800V 

12 

AMP STUD 

□ 5-100V 

n 2-RO0V 

□ 3-500V 

n i-iooov 


R 


20 AMP STUD 

■I.50V n 2-5iHIV 

3-IOOV tj 1 -1 mill V' 


40 AMP STUD 

3-50V O I-300 V 

2-llHIV 


SO AMP STUD 

□ 2-50V a l-ioiinv 


ZENER—DIODES 

250-400 MW 
1 EA 4V-6V-8V-10V 


1 WATT 

1 EA 4V-6V-8V-10V 


2 WATT 

12 to BOV 

CHOICE OF THREE 


3 WATT 

10V 3 S1.00 


10 WATT 

12 to BOV THREE 


SILICON-CONTROLLED 

RECTIFIER 

TO-5 PACK ACE 
C 5-50V n 3-200V 

□ 4 100V n 2-400V 


7 AMP 

n 4-50V n 2-200V 

D 3-IOOV Q 1.800V 


20 AMP 

C 2- 50V □ 1-.100V 


GENERAL PURPOSE 
GERMANIUM 
TRANSISTOR 

SIMILAR to 2N401 
8 UNITS 


RADIATION FREE TUBE FOR COLOR TV 


50.000 Volts. Replaces RCA 3A-3A or equivalent. 
Gauranteed for life of set or 5 years. Eliminates heat 
to prolong life of other tubes. 

S8.99 each 

SPECIAL 

INTEGRATED CIRCUITS 


Dual 4 Input Nand Gate Digital. . .SI.SO 

Quad 2 Input N'and Gate Digital .SI.SO 

J K Flip Flop Master Slave Digital. SI.75 


Linear I C Operational Amp 709C Type .$1.75 

POWER TRANSISTOR 


85 Watt Similar to 2N-212-1724-1208 
1 Unit.Sl.OO 


$1 HOBBY CORN 

SILICON RECT LOW V 

1 AMP 

□ 50 units Sl.OO 

ER SPECIALS $1 

COMPUTER DIODES 
FAST SWITCHING 

NO TEST 

O 100 units Sl.OO 

3 AMP 

LOW VOLTAGE 

□ 35 units Sl.OO 

HALF POUND 

Rect, Diodes. Transis¬ 
tors Etc. Each different 

$1.00 

STUD MOUNT 

IS AMP 

□ 25 units S1.00 


NO SALES TAX-WE PAY POSTAGE 
OTHER PRODUCTS ON REQUEST 

PARK ELECTRONIC PRODUCTS 


P.0. Box 78, N. Salem, N.H. 03073 

LET US TRY TO HELP YOU WITH YOUR ENG PROBLEMS 
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RECORDING 
BAROGRAPH 

Surplus U. S. Air 
Force Bendix- 
Friez recording 
barograph. The 
standard instru¬ 
ment for U. S. 
Weather Bureau, 
armed forces, 
airlines. Records a full week, powered by a 
jeweled spring-driven clock mechanism. A val¬ 
uable instrument for the yachtsman or anyone 
interested in weather variations. An unusual gift 
for "the man who has everything." These are 
checked out, with a year's supply of ink and 
charts. Should last a lifetime. Gov't, cost $367.00. 
Our price $125.00 plus shipping. 



INTERFERENCE & NEUTRAL DENSITY 
FILTERS 

Values up to $40.00. Our price only $2.00. 
Limited supply. Send for specification sheet. 


IBM WIRED MEMORY FRAMES. 


Removed from high priced computors. 
Exlnt condition. 


4,000 Wired Core Plane $ 9.00 

4,096 Wired Core Plane $12.50 

8,000 Wired Core Plane $13.50 

8,192 Wired Core Plane $15.00 

16,384 Wired Core Plane $19.00 



900 Buffer $1.00 

910 Dual 2 input NOR 1.00 

2 903 Dual input gate 1.00 

914 Dual 2 input gate 1.00 

914 925 Dual 2-input gate dual 

expander 1.00 

923 JK flip flop 1.00 

925 Dual 2 input gate exp 1.00 

946 DTL 4 2 input NAND/NOR 

gate 2/1.00 

DTL Clocked flip flop 2/1.00 

1M5 Dual 4 input logic gate 2/1.00 

7M6 6 NPN transistors in one 

package, gen use 3/1.00 

12M2 Diff Amp 1.00 

711 Dual Comp Amp 2.00 


Above equipment on hand, ready to ship. Terms net 
eash, f o b. Lynn. Mass. Many other unusual pieces of 
military surplus electronic equipment are described in 
•iur catalog 


Send 25<f f" r Catalog 69-2 


JOHN MESHNA JR. 

19 ALIJERTON ST., LYNN, MASS. 01904 
P. D. BOX 62, E. LYNN, MASS. 01904 


HW-22 $70, Mobile supply, $30, Nixie readout 
digital volt-ohm meter, $60, Solid state 80 and 40 
meter CW xmtr with vfo 30 watts input attractive 
cabinet, $70, Heathkit VTVM, $25, Hallicrafters 
TO-9 keyer, $40, Heathkit lab rf generator, $30, 
Roberts 6000s stereo portable tape recorder, mic, 
ac supply, $250. K7AZB, Box 252, Mountain 
View, CA 94040. 

FOR SALE: H-P 524B counter HP416A. Wanted- 
one model SBE side-band exciter for technical 
material corporation transmitter model 6PT 750. I 
am interested in swapping test equipment (Tektro¬ 
nix H-P, etc.) for it. Eugene H. LeGer, 63 Jewett 
Lane, Hollis, NH. 603-465-7791 or in MA, 
617-433-2721. 

COMPLETE STATION-SWAN 400, 80-10 VFO, 
power supply and mike. All mint condition. All for 
$325.00. E. Parks, 6486 Nancy St., Los Angeles, 
CA 90045. 

SELL NCX-3 good condition without power sup¬ 
ply, $165. Call 215-692-7547 or write 518 Not¬ 
tingham Drive, West Chester, PA 19380. W3C AW. 


Printed Circuit Resist the Easy Way 

When caught one Saturday evening with 
an all important pc board to make and no re¬ 
sist in the house, I started looking for a 
readily available substitute. Within minutes 
I located two things around the house which 
worked so well I have given up the commer¬ 
cial types. 

My system involves laying out the desired 
circuit to scale on plain paper. After double* 
and triple checking, I tape it to the pc board 
and mark all the holes with a center punch. 
The paper is then removed and the lines 
drawn in with a pencil, using the punch 
marks as a guide. The next step is to draw 
the lines again, this time using fingernail po¬ 
lish. When large areas are to be covered, rub¬ 
ber cement works somewhat better because 
it flows more evenly, but it is often difficult 
to see what portions have been done. After 
the polish is completley dry, the lines are 
“manicured” with a sharp scribe to make 
them look better and to remove any possible 
shorts due to the various adjacent areas 
having flowed together. 

The etching process is the same as usual 
in every way. After the etchant has been 
flushed from the board, remove the nail- 
polish with nailpolish remover or Acetone, 
and the rubber cement by rubbing. The 
board is then cleaned with household cleans¬ 
er to remove the residual resist and oxides. 
Drill the holes, plug in parts, solder the 
leads, turn on the power and your project 
is complete. I find this system faster and 
cheaper than any others I have tried. 

William P. Turner, WA0ABI 
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XMAS 

SALE! 


1 AMP $15* 

4000 P IV " 

RECTIFIERS □ 


HIGH- POWER 
GERMANIUM 




^ (Watts) 115 

q BV CB0 100 
(AMP) 15 


LOWEST PRICES ON 
LINEAR AMPLIFIERS 

Guaranteed! With Spec. Sheets! 

$2.22 

Type Use llfjf 

□ 702 O.C. Amplifier . 

□ 709 Operational Amp . 

□ 710 Differential Comparator 

□ 711 Sense Amplifier . . 



400 mc 

NPN HIGH POWER 

r~] 2N3632 
L J 23W. 3A. 


1.5AMPa $ 
2 000 P IV 

EPOXY SILICON 
TRANSISTORS I 




5 

for $1 W 


Type 

Sale 

□ 

2N2222 

5 for $1 

□ 

2N2368 

5 for $1 

□ 

2N2711 

5 for $1 

□ 

2N2368 

5 for 51 

□ 

2N3396 

5 for 51 

□ 

2N3565 

5 for 51 

□ 

2N3568 

5 for 51 

□ 

2N3638 

5 for 51 

□ 

2N3641-3 

5 for 51 

□ 

2N3645 

5 for 51 

□ 

2N3662 

5 for 51 

□ 

2N3683 

5 for 51 

□ 

2N3793 

5 for 51 

□ 

2N4248 

5 for 51 

□ 

2N4284-5 

5 for 51 

□ 

2N4288-9 

5 for 51 

□ 

2N4290 

5 for 51 



INTEGRATED 
CIRCUITS 

Fairchild No. 

□ 900 Buffer . 

B lo4 3 H»S?- N “ a " te ' : choose 

□ 910* Dual Two Input Gate . AMY 

B 914 Dual Two Input Gate . 1 

915 Dual 3 Input Gate Nand/Nor „ 

□ 923 JK Flip Flop . 4% 

□ 925 Dual 2 Input Gate, Expander W 

□ 927 Quad Inverter . 

□ 930 Dual 4 Input Gate Nand/Nor 

□ 932 4 Input Nand/Nor Buffer . m 

□ 933 Dual Input Gate, Expander ... TOr 

□ 944 Dual 4 Input Power Gate . 

□ 946 Quad 2 Input Gate Nand/Nor 
□ 952 Dual 2 Input Inverter Gate ■ "TA 

□ 953 2-2-3-Input and Gate .\| / M 

□ 954 Dual 4 Input and Gate .yl * ** 

□ 955 8 Input and Gate w/2 outputs' I 

□ 961. Dual 4 Input Gate w/expand .. ■ 

□ 962 Triple Gate . 

10—2 AMP 400 PIV 10for $1 
□ 7—2 AMP 600 PIV 7 for $1 
. [~| 5—2 AMP 800 PIV 5 for 51 
iJ 5 — 1 AMP 1000 PIV 5 for $1 
□ 6 — 1 AMP 800 PIV 6 for $1 
^ □ 4 — 2 AMP 1000 PIV 4 for $1 

Terms: adil postage. Rated: net 30. cod's 2f>% 
Phone Orders: Wakefield. Mass. (617) 245-3829 
Retail: 211 Albion. St., Wakefield. Mass. _ 

4 r\A FOR OUR SPRING BARGAIN CATALOG ON: 

1 □ Semiconductors □ Poly Palis □ Ports 

P.0. BOX 942 A 
Lynnfieid, Mass. 
01940 


POLY PAKS 


Transmitter Spotting Switch 

There are no doubt many ways of 
keying the oscillator of a transmitter for 
spotting your own frequency when tuning 
up to another station or net. Shown here 

OSC. DBLR. FINAL 


SPST/?7 

Fig. 1. 

are two ways we have gone about it here at 
this Qth; we are currently using the one 
with the diode between the cathode of the 
oscillator and the cathodes of the following 
stages as in Fig. 1. 

OSC. DBLR. FINAL 



The other method is to use a SPDT 
push button switch in the same place, as in 

Fi 8- 2 - Irvin Kanode WA9CKP 


CLUB SECRETARIES NOTE 

Your club can round up some extra 
funds by imploring, cajoling, convincing 
or forcing your members to subscribe to 
73 Magazine. Never mind the cries of 
anguish, just remember that you are 
doing what is best for them—and the 
club. 

Subscriptions to 73 are normally $6 
per year. The special club rate is exactly 
the same: $6. The only difference is that 
the club treasury holds 25% of the loot 
and sends the rest to 73. Send us $4.50 
for each one year subscription, in groups 
of at least five subs. Just think, if your 
club has 10,000 members you can 
quickly get $15,000 for the club on this 
deal! 

Send the subscriptions to us on 3” x 
5” cards, giving the name, call, address, 
city, state and zip code of each sub¬ 
scriber. If the subscription is a renewal 
please include the address label from a 
recent 73 wrapper. Indicate all renewal 
subscriptions so we won’t start a second 
sub. We have been known to do that. 

Send to Club Finagle, 73 Magazine 
Peterborough, N. H. 03458 
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On the Cover 

Commemorating man’s first landing on the 
surface of the moon, this special 73 Christmas 
cover reminds one not only of the universal 
quest for peace on earth but also some of the 
good that has come from modern electronic 
technology. Early—and recent—amateur radio 
experimentation and pioneering has contri¬ 
buted vastly to the new pioneering in space 
exploration. Vet, not surprisingly, many stan¬ 
dard switching components used extensively in 
current ham projects also played a vital role in 
the Apollo mission in both spacecraft and 
ground support equipment. 

All standard distributor items, the following 
are shown on the cover from bottom to top 


(you’ll recognize Astatic D-104 microphone at 
right, we’re certain): Oak Manufacturing Co.’s 
10-position, 0.300-in. diameter rotary switch 
(the world’s smallest, by the way); at bottom. 
Oak’s one-half inch diameter precision rotary 
switch; at bottom right, Hart-Advance’s micro¬ 
miniature hermetically sealed relay (blue color); 
in front of pushbutton complex is Hart- 
Advance’s easily recognizable continuous duty 
general purpose relay; cehterstage. Oak’s push¬ 
button switch, four-pole, double-throw per 
plunger; astronaut is “working” on Oak’s cera¬ 
mic section rotary switch; in far background, 
Hart-Advance’s “VersaPac” miniature industrial 
relay. Both Hart-Advance and Oak Manufactur¬ 
ing Co. are divisions of Oak Electro/Netics 
Corp., Crystal Lake, 111. 60014. 
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Wayne Green 


SEASON'S GREETINGS 
from the 73 staff 



Here is the whole gang! 

In the top row you will see Phil Price, an 
actor turned production man, who super¬ 
vises the typesetting, drafting, layout and 
makeup of all the articles in each issue. Next 
to him is Lin Green, wife of the publisher, 
who helps with circulation, though her 
primary occupation is painting. 

In the middle row we see Walter Manek, 
our resident sculptor, who keeps the 73 
Headquarters in repair, helps with the mail¬ 
ing, and several hundred other jobs. Next to 
Walter is Diane Shaw, our advertising mana¬ 
ger. Diane is knocking the advertisers for a 
loop. Diane writes poetry, rides horseback, 
and is an all around doll. Dotty Gibson 
handles our subscriptions and battles our 
ever efficient computer service down in 
Massachusettes. Roger Block, to her right, an 
artist, is our production manager and gets 
the magazine ready for the printer each 
month. The November cover was his work. 


By the “e” is Don Weiss, our circulation 
manager. Just below Don is Jane Tracey, 
who sets most of the type for each issue on 
the IBM Composer. 

On the bottom row is Jeanne Caskie, 
who lays out most of the pages of the 
magazine and does finished paste-up of the 
pages and ads. Jeanne has a hobby of 
painting Cymbolics. . .we’ll try and get her 
to do some on amateur radio. Wayne is next, 
eager to be operating from Yl, but too 
overloaded with editorial and publishing 
work to get away. Whitney Tobias, Wayne’s 
right arm, is on his left (your right). On the 
right is Joe LaVigne, our bookkeeper, who 
runs an antique shop in his spare time. 

What About Christmas? 

Christmas is, for most of us, by far the 
most outstanding time landmark, measuring 
off the years even more definitively than 
birthdays. Coming as it does at the end of 
the year, it is a time of tidying up things for 
the year just past. . .a time for remembering, 
a time for thanking. It is fitting that 
Christmas is followed quickly by New 
Year’s, a time for looking to the future. 

Though it is admittedly a great effort, I 
shall attempt to refrain from joining the rush 
to commercialize on Christmas by suggest¬ 
ing, even casually, that you remember your 
amateur radio friends with a subscription to 
73. Restraint such as this does not come 
naturally to me, you realize. It is even more 
difficult to exercise this restraint when I 
recall the pleasure that I felt all through the 
last year when gift subscriptions to maga¬ 
zines arrived each month. My moral fibre is 
firm, however, and my convictions resolute; 
I shall say nothing. 

Instead, I would like to suggest that you 
take a few moments to remember back over 
this past year and add the names of your 
particular amateur radio friends to your 
family Christmas card list. Perhaps you have 
made some interesting contacts in some of 

(continued on page 128) 
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THE BEST 

2 METER 

CONVERTER 


144-146 MHi la. 28-30 MHx out 
or 146-148 MHx wHfc a second crystal 

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it’s the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
BchdU&tiCi 

Can’t wait? Then send us a postal money order 
for $34.95 and we'll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 460 MHz (some at 
higher prices) as listed in our catalog. 

*Naw York City and Stats residents add local talas tax. 

VANGUARD LABS 

Dept. H. 1*6-23 Jamaica Ave., Hollis, N.Y. 11423 


llbook 


□ Gold 

□ Rhodium 


call letters 
$5.00 Ea. 


□ Gold 

□ Rhodium 


call letters 
$5.00 Ea. 


□ Gold 

□ Rhodium 


call letters 
$5.00 Ea. 


I Rush Order To: RADIO AMATEUR CALLBOOK, Inc. 

J Dept. E. 925 Sherwood Drive, Lake Bluff, III. 60044 




radio amateur 




Leaky Lines 

Unfortunately, I must depart from the subject 
of Amateur Radio at the very start of this, because 
of a disturbing turn of events. In all this time ... 
six months or so, since I have figuratively thrown 
down my gage in an attempt to challenge the QST 
editorialist to a dialogue within the pages of both 
magazines, no one has accused me of anything 
underhanded or dishonest. No one has taken 
umbrage at my remarks in a violent way. No one, 
that is, until now. 

I am in receipt of a letter, unsigned of course, 
which among other things, calls me a left wing 
radical, communist, socialist, anarchist, pinko, 
S.O.B., nigger-lover (sic), and God save the mark, a 
homosexual, although the term used refers to a 
specific act of sexual deviation, rather than the 
aberration itself. 

As if this weren’t enough, I have gotten three 
phone calls, also anonymous. The first was another 
choice selection of unflattering appellations, the 
second was a threat to break both my legs, and the 
third . . well, the third came at two o’clock this 
afternoon (Sunday, October 5) and awoke me 
from my complacency. I am worried about this 
one, I don’t mind telling you. This phone call 
threatened my wife and little son! 

I called the police and telephone company at 
once, and reported the incident, of course. I have 
also made sure that my S & W Magnum is always 
close at hand. I want to assure the screwball who 
called that if he should be rash and stupid enough 
to try out his threat, he is likely to learn a lesson 
that he may not survive long enough to profit 
from. I will not hesitate to put a slug right into his 
belly. 

I wish to assure everyone that 1 do not believe 
in using ad hominem arguments. I do not believe in 
personal vendettas or below-the-belt kicks. 1 say 
this, not because I consider it necessary to issue a 
position statement to anyone but the over-zealous, 
super-loyal anonymous foul-mouths who are re¬ 
sponsible for this agony into which I and my 
family have been plunged. 

It is cowardly and scurrilous enough to write an 
anonymous letter, filled with foul, filthy names. 
But when you make a phone call, threatening the 
lives of my wife and child . . that is the most 
unspeakably debased level to which you can sink. I 
urge that you seek the help of a doctor, whoever 
you are. You are sick, and your sickness will not 
only destroy you; it will destroy those whose 
interests you believe you are furthering. You are 
doing them about as much good as Jack Ruby did 
for the Kennedy family „. . none. 

s}i ijs :f: 

Conceptually, there have always existed differ¬ 
ences concerning priorities in the scale of values in 
Amateur Radio. Traffic people regard rag-chewers 
with an attitude of rage and intolerance. Rag- 
chewers loathe and despise contest enthusiasts. 

(continued on page 124) 


4 


73 MAGAZINE 












Q. E. D. Quick, Easy, 



Transistor 


Charles Witkowski W6ICC 
785 9 Compass Lake Drive 
San Diego, CA 92119 


Diode Checker 


The ohm-meter method of checking tran¬ 
sistors is not new, and no claim for origin¬ 
ality in this category is made with the 
instrument to be described. What is to be 
presented is an inexpensive switching device 
used in conjunction with an ordinary volt 
ohm-milliameter to quickly measure the 
more common transistor parameters. We 
leave the more sophisticated and expensive 
types of transistor testers (some costing 
close to $100) to the design engineers and 
manufacturers. 

The schematic shown in Fig. 1 is straight¬ 
forward and self explanatory, the entire unit 
being built into an LMB box chassis 514” x 
3” x 2 1/8”. 

Referring to photo Fig. 2, starting at the 
bottom the two insulated tip jacks marked P 
and N are for connection to the ohm-meter. 



Fig. 1. Complete circuit diagram . 



Fig. 2. 


Next in the lower center is a DPDT slide 
switch SI marked F and R for forward and 
reverse readings. Next, on the left is a black 
push button E/B shorting switch. On the 
right is the C/B gain black push button 
switch. In the center on the left is a SPDT 
slide switch marked S2 to connect the P line 
to either the emitter or collector and marked 
E and C. 

In the center is the IEB/ICB leakage test 
red push button. This button undepressed 
allows a protective 27K resistor to be in 
series with the 3v battery and a 100 micro¬ 
ammeter. In the event of an EB or CB short, 
the meter would show full scale reading or 
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zero ohms. If so, do not depress this button, 
as you would end up with a blown micro¬ 
ammeter. If the reading is in the neighbor¬ 
hood of 50K or plus ohms, then it is safe to 
depress the leakage button, shorting out the 
27K resistor and reading the true leakage 
current in microamperes. 

To the right of leakage push button in 
center is an SPDT slide switch marked S3 to 
connect the N line to either the base or the 
collector and marked B and C. Above the 
leakage button is the transistor socket, and 
to either side are the two tip jacks for the 
100 microammeter. 

On the top row are three insulated tip 
jacks marked E, B, and C and connected to 
E, B, and C of the socket. Make three 6” 
leads with a phone tip on one end and a 
small alligator clip on the other and color 
code them to match the color code of the 
three E, B, and C tip jacks. These will be 
useful in testing power diodes and power 
transistors. S4 (mounted on the side of the 
box) is a DPDT polarity reversing slide 
switch used in conjunction with the internal 
3 volt battery and the 100 microammeter 
for testing PNP and NPN types respectively, 
and so marked. 



F ig. 3. 


Placement of parts is not critical but the 
symmetrical layout shown in Fig. 2 is 
desirable for convenient orientation of tests 
as will be shown later in detailed step by 
step procedure, not only, for checking but 
also to identify all leads of unmarked transis¬ 
tors and diodes. 

The first thing to determine is the true 
polarity of the ohmmeter leads. Most ohm- 
meters, with the exception of the Simpson 
model 260, have their polarities reversed on 
ohms. That is, the black or common lead is 
tied to the positive of the battery and the 
red lead is tied to the negative side of the 
battery. A quick check of your ohmmeter 
can be made as follows. Take any marked 
diode and measure its resistance. In one 
position the resistance will be low, and in 
the reverse position the resistance will be 
high. 

The negative lead of the ohmmeter will 
be the one that is on the cathode of the 
diode when it is in the low resistance 
position. The cathode end of a diode is 
usually marked with a black band. In any 
case, it is the lead opposite the arrow in the 
diode symbol. 

The following tabulated tests will be for 
PNP type transistors only. For NPN transis¬ 
tors, reverse the positive and negative leads 
at the ohmmeter. The same thing can be 
accomplished by reversing the position of 
slide switch SI with a corresponding mental 
change of the markings F and R for the NPN 
types. It was found to be less confusing to 
just change the leads at the ohmmeter and 
forget the cerebral gymnastics when testing 
the NPN’s. 

Most transistor tests will be with the 
ohmmeter in the R x 100 position. This in. 
most cases will apply a maximum of l l A 
volts to any configuration of the transistor 
and should not harm it. To get a more 
accurate reading of the reverse resistance of 
both junctions, it may be necessary to go to 
the R x 10K position, but here again take 
into consideration the voltage rating of the 
transistor as most ohmmeters employ volt¬ 
ages anywhere from 4 x /i to 15 volts in the 
higher resistance positions. A word of warn¬ 
ing to the wise! 

Now for the tests— 
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Forward Resistance of Both Junctions. 
EB-CB 

A. Ohmmeter (Rxl 00 scale) Leads in Pand N 

B. SI to F 

C. S3 to B 

D. S2 to E and to C 

High resistance reading=open junction 
Below 500S2 reading=normal transistor 

Reverse Resistance of Both Junctions. 
EB-CB 

A. Change Ohmmeter to R x 10K position 
(See warning paragraph in text.) 

B. SI to R 

C. S3 to B 

D. S2 to E at|cj to C 

1. Low resistance reading denotes a 
shorted or leaky junction. 

2. Low or medium power germanium 
transistors should show a resistance 
reading of at least 500KJ2 

(Average about 700K to 1.5 meg.) 

3. Silicon transistors should show high 
resistance readings 

4. Power transistors should show readings 
of 50K or greater 


Current Gain (1 ceo) 

A. R x 100 Ohmmeter Scale 

B. Si to F 

C. S2 to E 

D. S3 to G 

E. Depress rt. black C/B gain button 

1. Meter should show increase in current. 
(Decrease in resistance reading) 
Dynamic Test (Go-No go) 

A. SI to R 

52 to E High resistance reading 

53 to C 

B. Press E/B short button 
Transistor is O.K. if low resistance 
reading indicated (less than 500fl) 

C. If only slight resistance change noted on 
pressing E/B short button, the transistor 
is defective. 


D. - 100 jua meter lead to black 100 jua pin 

jack. 

E. S2 to E 4 press red leakage button 

F. S2 to C -* press red leakage button 

1. Low and medium power transistors 
(10 to 15 jua at room temp 20°c-68°F) 

2. Power transistors-100 jua or more. 

3. Silicon junctions—Fractions of a micro¬ 
ampere 

4. Estimate leakage currents at other tem¬ 
peratures by doubling leakage current 
for each 10° centigrade rise in temper¬ 
ature. 

Beta Measurements 

A. Remove Ohmmeter leads from P and N 

B. S2 to C 

C. S3 to C 

D. + of 3v battery to emitter 

E. - of 2 ma meter to - of 3v battery 

F. + of 2 ma meter to collector 

G. Press rt. black C/B gain beta button 

Beta _ 1c 1000/ua _ 

(D-C) lb lOjua 1UU 

(If meter reads 1 ma or lOOOjua) 

Beta A-C 

1. Take collector current reading with base 
open 

2. Press C/B gain beta button and note 

change in Ic current. 

3. Change in Ic/lOjua = AC Beta 

Unmarked Transistor Leads (Base Identifica¬ 
tion 

A. Consider E as (1) unidentified lead 
Consider B as (2) unidentified lead 
and C as (3) unidentified lead 

B. Switch set up 



S3-C (i) 



Leakage current—Icbo and Iebo 

A. Remove Ohmmeter from P and N 

B. S4 to PNP or NPN 

C. + 100 jua meter lead to red 100 jua pin 

jack. 
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C. SI to F and R 




C. S2 to E E will be +, C will be - 

D. S3 to C 

E. Connect diode to pin jacks E and C 

F. Takfe resistance reading 

G. Reverse diode at pin jacks E and C 

H. Take resistance reading 

I. With the low resistance the negative lead 
of the Ohmmeter (Pin jack C) will be 
connected to the cathode. 


© 

Base is lead not involved in the two high 
resistance readings in the 1-3 position above. 


Unmarked Transistor Identification 

A. Type PNP or NPN 

1. Low resistance reading when base is nega¬ 
tive and positive is connected to either 
collector or emitter then transistor is a 
PNP type. 

2. Low resistance reading when base is 
positive and negative is connected to 
either collector or emitter then transis¬ 
tor is a NPN type. 

B. Collector and Emitter Lead identification 

1. Take forward and reverse readings be¬ 
tween collector and emitter. 

2. The lower resistance reading signifies 
that the negative terminal of the Ohm- 
meter is connected to the collector 
lead of the transistor. 


Diodes 

A. Ohmmeter (R x 100 scale) to P and N 

B. SI to F 

C. S2 to E 

D. S3 to C 

E. Connect anode to pin jack E 

F. Connect cathode to pin jack C 

G. Forward reading 500J2 or less 
(10£2 or less on R x 1 scale) 

H. SI to R 

I. Reverse reading—50K£2 or higher 

Unmarked Diode—Cathode Identification 

A. Ohmmeter (R x 100 scale) to P and N 

B. SI to F 


Alternate Method—Quick Check of Power 
Transistors for Leakage and Gain 

A. Ohmmeter (R x 1 scale) leads in P and N 

B. SI to F 

C. S2 to E 

D. S3 to C 

E. Connect power transistor to corres¬ 
ponding pin jacks E-B-C 

F. Leakage 

1. The lower the Ohmmeter reading the 
higher the leakage. 

2. Zero indication = transistor shorted. 

G. Gain u , 

1. Shunt B-C pin jack terminals with a 
1.5K-'/2 w resistor 

2. Reading of over 60 ohms = low gain 

3. Reading of between 25 and 39 ohms = 
medium gain 

4. Reading of between 6 and 12 ohms = 
high gain 

As an exercise to check out the tester, a 
“surprise” pack of 25 unmarked transistors 
was purchased from a local radio store for 
$1.00. Some twenty minutes later, it showed 
10 PNP and 6 NPN transistors that were 
perfectly okay. Nine transistors were defect¬ 
ive. 

At a little over 6 cents a piece, one can be 
a little liberal, and in fact a little careless in 
his use of some of those moderately unsafe 
experiments and applications. As we said in 
the beginning, Q. E. D. 


. . . W61CC 
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W. Edmund Hood W2FEZ 
223 Pullman Ave, 
Rochester NY 14615 


Did Samuel Morse 
Really Invent The Telegraph? 


Long before the birth of Samuel F.B. 
Morse in 1791, the English were communi¬ 
cating via a system which they called “tele¬ 
graph.” This system, however, had nothing 
whatever to do with electrical communica¬ 
tion. It consisted of a series of high towers 
with large wooden vanes at the top. The 
vanes were moved by a cable and pulley ar¬ 
rangement, sending a semaphore message. A 
system was set up in this country in 1800 to 
advise Boston merchants of incoming ships. 
It flashed word all the way from Martha’s 
Vineyard. 

Even before the semaphore telegraph sys¬ 
tems, electrical communication had been 
possible. It was just that nobody had 
thought of it. In 1730, for instance, a man 
named Stephen Gray had carried out the 
first experiments in conduction, and had 
sent currents over hundreds of feet of hem¬ 
pen rope. In 1747, Wilbur Watson sent Ley¬ 
den jar impulses from the rooms of the 
Royal Society over miles of wire strung on 
the London rooftops. Both of these men 
could have used their set-ups to send some 

sort of elementary message- if they had 

thought of it. 

It was not until 1753 that anything even 
vaguely resembling the idea of a telegraph 
was so much as suggested. The credit goes 
to an unknown magazine reader who sug¬ 
gested to the editor that messages could be 
sent from one location to another by means 
of as many pairs of wire as there are letters 
in the alphabet! A system using 24 wires 
was installed at Geneva in 1774. It was 
quite expensive, each wire being buried in a 
separate glass tube, and the signals were Ley¬ 
den jar discharges, not sustained currents. 

A system was set up and operated in 
1812, which used 35 separate circuits, and 
detected the signals by producing hydrogen 
and oxygen bubbles in jars of water, one for 
each circuit (and we think 5 wpm is slow!). 
Operating systems were set up in England 
and on the continent in the 1830’s, but 


while they did work, they were still very 
complicated. Giving credit where it is due, 
the Russians had Baron Schilling who made 
a workable system in 1825, but the Czar 
thought the idea of people communicating 
from one end of the land to another was 
subversive! He forbade any mention of it by 
the press. 

At long last Morse was to enter the pic¬ 
ture. He was born in 1791 in what is now 
one of the poorer sections of Boston, Mass¬ 
achusetts. Frankly, he didn’t know a blam¬ 
ed thing about electricity, as some of his 
earlier sketches reveal. Originally he was an 
artist, and a good one at that. In 1817, for 
example he was able to pull down as much 
as $240 a week. Even at today’s prices, that 
ain’t hay. For a time he was the nation’s 
number one artist. He visited the Louvre in 
1831-32 and made copies of many great 
masterpieces which many of his countrymen 
otherwise might never have seen. The return 
trip was the great milestone of his life. 

He boarded the packet “Sully” to come 
home, a talented and inspired painter. While 
enroute, he got into a conversation about 
the works of such men as Michael Faraday 
and Joseph Henry. Then the bug bit him. 
The voyage lasted a month, during which 
time he occupied himself making rough 
drawings of a daring idea. While the 
sketches clearly showed his ignorance of 
electricity, the principle was well illustrated. 
“When you hear of the magnetic telegraph,” 
he said to the captain, “remember that it 
was invented on the Sully.” 

As soon as he got home, Morse started 
work. His ignorance of electricity was play¬ 
ing against him, however, the darned thing 
just would not work. For three long years 
he swallowed one disappointment after an¬ 
other. In the meantime his wife died and he 
was left with three children to care for. He 
had to turn back to painting. In 1835 he 
was made a professor at the new University 
of the City of New York. It didn’t pay 
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much, but it helped keep him and his chil¬ 
dren from starving. At last he could get 
back to his inventing. 

Try as he might, however, it just would 
not work. He wound magnet after magnet, 
but somehow they didn’t magnetize. It 
was pathetic. Morse had a friend named 
Leonard Gale who had read some of Joseph 
Henry’s work. Gale looked over Morse’s ap¬ 
paratus and then told him what was wrong. 
We shouldn’t be too hard on Sam. After all, 
he was an artist, not an electrician. Nobody 
had told him the wire used for a magnet had 
to be insulated ! Morse tried again, and this 
time the results were encouraging. 

Morse’s set-up was much simpler than any 
others which had been tried in Europe, but 
still it was unnecessarily complicated. There 
was no key such as we use. The circuit was 
made and broken by a series of metal slugs 
notched in the proper places and inserted in¬ 
to a machine which moved them past a met¬ 
al finger. As the finger passed over the high 
areas of the slugs, the circuit was made and 
broken sending a pulsed code down the wire. 
The code which Morse first used was too 
complex to be read by ear. It was automat¬ 
ically traced on a moving paper tape by a 
stylus operated by an electromagnet. 

Batteries in those days were nothing to 
brag about, and Morse’s using a single bat¬ 
tery didn’t help his system any. Still, with 
Gale’s help he did manage to get over 20 
feet, then a hundred, and finally a thousand 
feet. Beyond that, the resistance of the wire 
was too much. In 1837 he was demonstrat¬ 
ing his apparatus at New York University 
when he attracted the attention of a wealthy 
businessman, Stephen Vail. Vail offered to 
subsidize Morse with $2000 and lab space, 
provided Morse would let his son Alfred be¬ 
come his assistant. Morse agreed, making 
one of the luckier decisions of his lifetime. 
Alfred Vail proved to be a hard worker and a 
good thinker. Over the next few years he 
ironed some of the bugs out of Morse’s code, 
got rid of the composing stick with its metal 
slugs, and greatly simplified the system to a 
practical and compact set-up. He invented 
a telegraph printer which he patented in 
Morse’s name. 

Long before, in the early 1800’s a thirty 
thousand dollar prize had been offered by 
the government for any one who could come 
up with a practical telegraph system for the 
east coast. Morse got wind of that and ap¬ 
pealed to congress. One congressman, Fran¬ 
cis O. J. Smith was so taken by Morse’s ideas 


that he resigned from congress to become 
Morse’s “partner.” Smith was to later prove 
to be a crook. An economic panic in 1837 
put an end, at least for a while, to Morse’s 
hopes for a federal grant. Morse, on Smith’s 
advice, went to Europe to secure patent 
rights. He failed, since a couple of other 
telegraph systems had been long since work¬ 
ing. They were, however, far more compli¬ 
cated than Morse’s. 

After his return, Morse called on Joseph 
Henry, inventor of the electromagnet, for 
help. Now Henry was quite capable of mak¬ 
ing a telegraph system. He just wasn’t in¬ 
terested in doing it himself. Years before he 
had proposed a telegraph system that would 
have worked by ringing bells. (What a 
racket!) He took a liking to Morse and 
consented to help him. Very carefully 
and diplomatically he pointed out some of 
Morse’s more glaring mistakes and showed 
Morse his newest invention, the relay. Morse 
had the brains to take Henry’s advice. 

Morse’s crooked partner, Smith, managed 
to get a request for federal funds into con¬ 
gress by 1843. It was the last day of that 
session, and the congressmen were having a 
ball making corny jokes about the idea of us¬ 
ing magnetism, which in that day was look¬ 
ed upon about the same way we look upon 
E.S.P. Bitterly disappointed, Morse went 
home. Next day, the daughter of the Com¬ 
missioner of Patents brought Morse some 
badly needed good news. His grant had by 
some miracle been approved. Delighted, 
Morse promised her the privilege of being 
the line’s first customer. It was she who 
composed the now immortal message, “What 
hath God wrought?” 

The grant, for a sum of $30,000, called 
for a test line to be strung from Washington 
to Baltimore, a distance of 40 miles. Smith 
awarded the contract to himself, and charg¬ 
ed $20,000 for the first few miles. The line 
itself was a coax type of an affair. After 
Smith got his money, Morse found out that 
Smith had not spent good money on such 
stupid things as insulation. 

The contractor, Ezra Cornell, suggested 
stringing the wires overhead. Morse turned 
to his old friend, Henry, who seconded the 
suggestion. The wire was strung, using 
broken bottles as insulators, from posts and 
trees. It was completed just as the Whig 
convention was starting in Baltimore. Morse 
and his assistant, Vail, tested out the line by 
sending the news of Henry Clay’s nomina¬ 
tion. Politicians arriving by express were as- 
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SPECIAL! 


SPECIAL! 


COMPLETE BISTABLE FLIP- 
FLOP KIT 

Includes Sprague printed Cir¬ 
cuit. 2 transistors. 2 diodes 
and circuit diagram. 

Stock No. 

A1100 .50 each, 5 for 2.00, 12 for 4.00 



INTEGRATED CIRCUITS 

Stock # Type 


A 3000 
A3001 
A3002 
A3003 
A3004 


A4010 

A4011 

A4012 

A4013 

A4014 

A4015 

A4000 

A4001 

A4002 

A4003 

A4004 




907 4 Input 

Gate .75 

914 Dual 2 
Input Gate 1.00 

915 Dual 3 . 

Input Gate 1.00 * 

923 (3M4) JK 

Flip Flop 1.00 

926 JK Flip Flop (High Speed) 1.00 
ZENER DIODES 
1N751A 5.1 volts 400mw 5/1.00 

1N3039A 62 volts 1 Watt 3/1.00 

1N3822 3.6 volts 1 Watt 5/1.00 

1N3000B 62 volts 10 Watts 2/1.00 
1N3048B 150 volts 1 Watt 3/1.00 

>/ 4 M3.0 3 volts V4 Watt 4/1.00 


COMPLETE M0N0STABLE 
La FLIP-FLOP KIT 

c Includes Sprague Printed Cir- 

1 cuit, 2 Transistors. 2 diodes, 

and Circuit diagram. 

Stock No 

.40 each, 6 for 2.00, 12 for 3.50 A1101 


SPRAGUE CAPACITORS 


8 / 1.00 

8 / 1.00 

3/2.00 

10 / 1.00 

8 / 1.00 

8 / 1.00 

3/2.00 

8 / 1.00 

5/1.00 

4/1.00 

3/2.00 

1.00 

5/1.00 

3/2.00 

1.00 

1.00 


8 / 1.00 

8 / 1.00 

5/1.00 

10 / 1.00 

10 / 1.00 


Stock No. 

Mfd. 

Vdc. 


A 2000 

100 

3 

Translitic 

A 2001 

50 

12 

Translitic 

A2002 

930 

15 

601 D .75 

A2003 

10 

20 


A2004 

100 

20 


A2005 

10 

25 

Vertilitic Printed 
Circuit mount 

A2006 

500 

25 

Extralitic .75 

A2007 

2 

50 


A2008 

50 

50 


A2009 

250 

50 

Atomlitic 

A2010 

1000 

50 

Twist Lok .75 

A2011 

2000 

50 

Twist Lok 

A2012 

22 

6 


A2013 

45 

75 

601 D .75 

A2014 

260 

75 

601 D 

A2015 

500 

100 

Twist Lok 


Stock No. 


DIODES 


A4005 1N629 Hughes PIV 
175 30 Ma 

A4006 IN 1200 Sylvania PIV 
100 70 Ma 

A4007 1N2326 RCA Rectifier 

PIV 200 100 Ma 
A4008 1N3195 RCA Rectifier 
PIV 600 500 Ma 
A4009 1N3255 RCA Rectifier 
PIV 500 Ma 


1N3048B 150 volts 1 Watt 3/1.00 
>/<M3.0 3 volts >4 Watt 4/1.00 

TRANSISTORS 

2N277 Motorola Power Transistor 

PNP Germanium 55 Watts .75 3/2.00 
2N1183B RCA Power Transistor 

PNP Germanium 7.5 Watts .75 3/2.00 
2N1204 Motorola 5/1.00 

2N231 PNP Germanium (RF) 5/1.00 
2N2925 NPN Silicon Gen Purpose5/1.00 


A4016 FET Field Effect Transistor To-18 
25 Volt Source to 

Gate N Channel .50 5/2.00 

A4017 Tunnel Diode Similar 

to 1N3717 .50 5/2.00 


A9000 Slide Switches 

SPDT 5/1.00 
A9001 Sub Miniature Slide 
Switches DPDT 3/1.00 
A9002 Miniature Toggle 

Switches .50 5/2.00 
A9003 Fuse Holders (Panel 
Type) 6/1.00 
A9004 Power Transistor 
Sockets (TO-3) 8/1.00 



Lots of other items — send for free flier; All mer¬ 
chandise fully guaranteed. Please include post¬ 
age; excess will be refunded. A 


A DELTA ELECTRONICS CO. 

* U \ BOX 1, LYNN, MASSACHUSETTS 01903 


founded to discover that the news had got¬ 
ten there ahead of them. Morse was asked 
to move his gear into the Supreme Court 
room of the Capitol. A large crowd gathered 
there to witness a delightful qso between 
Washington and Baltimore. Morse had it 
made. 

From there, the telegraph took a one-way 
trip — up. Newspapers were quick to 
catch on, and the Associated Press was or¬ 
ganized with its own wires. Thanks to a 
clever public-relations man, telegraph wires 
were strung as fast as poles could be set up 
and wire run. The rest is still happening. 

The original question was, “Did Morse 


really invent the telegraph?” The answer de¬ 
pends on how you define the word invent. 
Now, Morse certainly did not conceive and 
build every little detail himself. Although he 
was to later deny the help of Henry and his 
friends in order to protect his patent rights 
against outside parties, their contributions 
are today well known, and all of them 
shared in the material rewards. Morse was 
the driving power behind an idea which, 
while others may have also conceived it, was 
still the product of his own imagination, and 
in spite of tremendous obstacles, Morse had 
the guts to push it through. 

. . . W2FEZ 
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Combination Dummy 


John J. Schultz W2EEY 
1829 Cornelia Street 
Brooklyn NY 11227 


Load /Attenuator Network 

A simple, inexpensive unit is described for use between a 
transmitter—used as an exciter—and a linear amplifier which 
will both allow proper tune-up of the exciter alone and 
reduce the power drive level, as desired, to the linear 
amplifier. 


There are many instances when it is 
desired to use an existing transmitter as an 
exciter unit for a high-power linear ampli¬ 
fier. Many such linear amplifiers require a 
drive level that is only a fraction of the 
transmitter’s output. To some degree, the 
transmitter can be detuned in order to 
reduce its output level, but this procedure is 
rarely possible when several orders of magni¬ 
tude reduction in the power level are neces¬ 
sary. In such a case one can either internally 
modify the transmitter for a lower output 
level or use an alternator network between 
the transmitter and linear amplifier. In the 
latter case, the transmitter can be operated 
at its normal power input level and with its 
tuning controls at their normal settings. 

The unit described in this article func¬ 
tions as both an rf attenuator and as a 


Power 
Reduction 

1/4 (6db) 

1/5 (7db) 

1/10 (lOdb) 

1/20 (13db) 

Fig. 1. Approximate resistor factors for "T" 
network attenuators over the ranges nor¬ 
mally desired for exciter power output 
reduction. 



A simple method of construction is em¬ 
ployed. Based mainly on "sandwiching" the 
resistors used between two pieces of vector- 
board. Details are given in the text. SO-239 
is used as coax input connector. The circuit 
function switch is located below the output 
connector. 


dummy load. The latter capability allows a 
transmitter to be properly tuned alone for 
correct operation before it is used to drive a 
linear amplifier. An optional wattmeter cir¬ 
cuit is included which when calibrated al¬ 
lows direct reading, in watts, of the full 
transmitter output or of the drive level 
supplied to the linear amplifier. 

The unit described was built for use with 
a nominal 100 output transmitter used 
primarily for SSB service. The construction 
used, however, can be extended to other 
power levels for transmitters operating on 
80-10 meters. Also, using the information 


Resistor 
Factors 
a b 


.3 

.4 

.5 

.6 


1.3 

1.1 

.7 

.5 
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Fig. 2. Circuit of one possible dummy load/ 

attenuator network providing about lOdb 

power reduction. Optional wattmeter circuit 

is also included. 

supplied, the same type of attenuator/ 
dummy load can be designed for other than 
50 ohm transmission line systems. The atten¬ 
uator was not designed as a precision net¬ 
work in order to allow the use of inexpen¬ 
sive resistors. However, the attenuation char¬ 
acteristics are quite satisfactory for the 
intended usage. 

Besides its application as a power reducer 
when driving a linear amplifier, the unit can 
be used with a transmitter whenever a quick, 
known level of power output reduction is 
needed for operating purposes, approximate 
gain measurements, etc. 

Circuit 

Fig. 1 shows the circuit values for a 
generalized T network attenuator that can be 
used in any impedance unbalanced transmis¬ 
sion line. The scaling factors are only shown 
for those power reduction levels most likely 
to be needed when driving a linear amplifier 
with a 75-200 watt transmitter, in order to 
avoid unnecessary detail. Factors for inter¬ 
mediate power reduction values can be 
found by interpolation to a satisfactory 
degree or one can consult an electronics 
handbook. The basis of the attenuator/ 
dummy load network is to find the combina¬ 
tion of resistor arms that will provide the 
desired attenuation and still be able to be 
connected together to form a dummy load 
of the correct value. Fig. 2 shows one 
possible combination. Each resistor bank has 
a value of about 20 ohms (5 resistors of 100 
ohms each in parallel). In one position of the 
DPDT switch, the resistor banks are formed 
into a “T” network attenuator. In the other 


switch position, all three banks are placed in 
series as a dummy load connected across the 
input only; The resistance values which 
result are not exactly those shown in Fig. I 
for a lOdb alternator. However, they are 
close enough to be effective and some 
tailoring of the individual legs is possible 
since each of the resistor bank values vary by 
a few ohms due to the tolerance of the 
resistors used. An optional voltmeter circuit 
is also shown in Fig. 2 connected to one pole 
of the DPDT switch. It can be used as a 
relative power output indicator or if cali¬ 
brated, as described later, actually measure 
the power output of the transmitter and of 
the attenuator. 

Many variations of the basic idea are 
possible. Fig. 3 shows the use of four bank£ 
of 100 ohm resistors. All four are used to 
form an attenuator that comes reasonably 
close to the values required for 7db attenua¬ 
tion in a 50 ohm system. Only three are used 
in series for the dummy load function. In 
this case only a simple SPST switch is 
necessary to disconnect the output. The 
same rf voltmeter circuit as used in Fig. 2 
may be added if desired. The switch, in fact, 
could be eliminated entirely if one were 
willing to disconnect the output termination 
in order to use the dummy load feature. 

Whatever combination of resistance banks 
are used in order to achieve a desired 
attenuation value and the correct dummy 
load resistance, care must be taken that each 
resistance bank has sufficient power dissi¬ 
pation capability. The dissipation in each leg 
of the “T” network varies according to the 
attenuation level and can be calculated by 
Ohms Law. In general, a continuous power 
rating for a resistor bank equal to about 

INPUT _ 20 20 

r~} 

i I_ (S) OUTPUT 

i *2) so n 

I 
I 

I- 

| (WATTMETER CIRCUIT 
f OF FIG2.IF DESIRED) 

i 

F ig. 3. Another dummy load/attenuator 
configuration possible with the 100 ohm 
resistor banks. It provides about a 1/5 
power reduction (7db) when used as an 
attenuator. 
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Fig. 4. Similar resistor‘banks are connected 
together on the underside of the assembly. 


one-third of the SSB peak power rating 
seems to suffice, including for quick tune-up 
on CW. For keyed CW service, the power 
rating should be increased to at least one- 
half the key-down power level. 

Construction 

The approach of using a relatively large 
number of 2 watt composition resistors is far 
less expensive than using specific value rf 
non-inductive resistors of 10-30 watts power 
rating. In quantities of more than 10, IRC 
type RC-2, 2 watt, 10% tolerance resistors 
cost about 9 cents each. So, one can achieve 
a 40 watt unit for less than $2 resistor cost. 
Banks composed of these resistors work well 
up to 30 me as long as the interconnecting 
leads are kept short. 

The photograph shows the construction 
used by the author for the circuit of Fig. 2. 
Similar construction can be used for larger 
size units as well. As shown in the photo¬ 
graph, the 15 resistors in rows of 5 each are 
sandwiched between two 1-1/8” x 1-7/8” 
pieces of vectorboard. None of the resistors 
physically touches. The wiring is done using 
the resistor leads. This construction is some¬ 
what compact to expect full, continuous 
power dissipation from the unit but suffices 
for intermittent use. The frame measures 
2%” x 1 x 1 W\ A cover is not absolutely 
necessary since the minor radiation that 
takes place is not important in this applica¬ 
tion. If a cover is used, it certainly should be 
of a perforated type to allow maximum air 
flow. A SD-239 connector is used at one end 
of the frame for the input. A dual connector 
is used at the other end, but normally one 
would use two RCA type phono jacks—one 
for the output and one for a meter circuit. 
The switch is located immediately below the 
output connector—a miniature Alco MST 
type. 


Calibration 

If it is desired to calibrate the voltmeter 
circuit as a wattmeter, it is necessary to use a 
probe and VTVM. Using the unit as a 
dummy load, the rf voltage is measured at 
the input and the power calculated. The 50K 
ohm potentiometer is used to set the meter 
at full scale for the highest power level used. 
The rf voltage is measured and the power 
level calculated in order to calibrate the 
meter for lesser power levels leaving the 
potentiometer at its “set” value. The same 
procedure is followed to calibrate the meter 
for the output power level by measuring the 
output rf voltage when the unit is used as a 
“T” attenuator and connected to a regular 
dummy load. The calibration should be 
made on the lowest frequency band used 
and rechecked on the highest frequency 
band used. If the readings differ significantly 
on the highest frequency band from those 
established, it may be necessary to add a few 
mmf capacitance across the diode in the 
voltmeter circuit in order to compensate for 
the slightest reactance present in the circuit. 



Fig. 5. Sketch showing details of resistor 
"sandwich" assembly. 

Operation 


When used between a transmitter and the 
50 ohm input of a linear amplifier, the unit 
is first used as a dummy load for tune-up of 
the transmitter. The unit is then switched 
(with the transmitter unkeyed) to its atten¬ 
uator position. In most cases, no returning 
of the transmitter should be necessary unless 
the input of the linear amplifier is particu¬ 
larly reactive. 

Summary 

The unit described is not intended as a 
precision attenuator or power measuring de¬ 
vice. However, it will perform very well for 
its intended applications and costs far less 
than more sophisticated units performing 
the same functions. 

.. . W2EEY 
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Neil Johnson W20LU 
74 Pine Tree J,ane 
Tappan, NY 10983 


Tuned Filter Chokes 


- The Easy Why 


Amateurs and experimenters who “roll 
their own” often find themselves in a bind 
when it comes to designing power supplies 
which use a choke input filter. At low 
current, the power supply voltage will soar, 
unless a substantial amount of power is 
“bled” off through the customary bleeder 
resistor. An article in 73 1 went into detail 
with respect to a way out of this dilemma. 
For the benefit of those who missed this fine 
article by K6ZGQ, we might recapitulate his 


thesis that by tuning the input filter choke, a 
much higher impedance to 120 cycle ripple 
is obtained. Not only does this give a lower 
ac ripple to the dc output voltage, but it 
greatly improves the regulation of the power 
supply. Somewhat in the same vein, a 
shorter article by W6HPH described the 
means he utilized (an oscilloscope) to obtain 
basically the same objectives. 2 

1 have discussed these methods with other 
amateurs, but the idea hasn’t caught on to 




NOTE , THE CURVES ABOVE DO NOT REFER TO ANY CHOKE 

OTHER THAN THE 0H CHOKE CITED.THEY ARE 

ILLUSTRATIVE ONLY 


NOTE . ANY CAPACITY VALUE BETWEEN OSp* AND I6T^F 
RESULTED IN AN IMPROVEMENT OVER CHOKE INPUT 
TO THE FILTER 


Fig.1. Graphs illustrating numerous different capacitor values over a range greater than 3:1. 
Better power regulation is evident. 
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any great extent It seems that many hams 
are not too eager to experiment when a 
high-voltage power supply is the subject. 
Some hams do not possess the necessary 
equipment to run the required curves on the 
power supply output, showing voltage vs 
current. And a few may not understand the 
technique involved. It’s a simple thing, and 
to make matters even easier, I have devel¬ 
oped a method which works out very well in 
the majority of cases. This solution does not 
involve any complex testing equipment or 
needless exposure to high voltages. 

Most amateurs are familiar with the 
ordinary 2.5 millihenry rf choke. If we shunt 
this choke with a 50 pf condenser, the 
resultant circuit will resonate in the neigh¬ 
borhood of 450 khz. In similar fashion, it is 
possible to shunt a filter choke with a 
suitable condenser and obtain resonance at a 
much lower frequency, in our case, 120 
cycles. The values would be slightly different 
for hams where the supply lines furnish 50 
cycle ac, and full-wave rectification would 
result in a ripple frequency of 100 hz. s 

What values to use for resonance at 120 
hz? The ARRL handbook 3 states that the 
magic number is 1.77, that is the product of 
L and C should be 1.77 or close to that 
figure. Example: if you had an 18 henry 
choke, shunted by a condenser of 0.1 mfd, 
the resultant product would be 18 x 0.1 or 
1.8, very close to the 1.77 figure. It might be 
well to stress the fact that exact resonance is 
not required, a broad type of resonance 
seems to work out very well. 

How to determine the inductance of the 
filter choke? Easy. Measure it on an induct¬ 
ance bridge, if you can do so. We are 
interested in the inductance at low current, 
or close to zero current. If the foregoing is 
not convenient, I have determined a simple 
formula that works out very well: read the 
manufacturer’s rating for the choke, let’s say 
it is rated at 10 henrys. Multiply this figure 
by 1.5 or by 2.0, depending upon the 
quality of the choke. This will be the 
approximate figure for the real inductance 
of the choke at low milliamperes. Thus our 
10 henry choke, of good quality, would 
presumably show an inductance of 15 to 20 
henries at low current. Assuming an average 
of 17.5 henries, we can shunt this with a 


capacitor rated at 0.1 mfd and this will 
result in a value (L x C) of 1.75, very close 
to the desired figure of 1.77 — this is not the 
least bit critical. 

In my case, we had a high-quality choke, 
rated 8 henries at 475 ma. We estimated the 
low-current inductance to be approximately 
1.75 times the rated inductance. This would 
indicate an inductance of 14 henries at low 
current. Theory indicates that a shunt capa¬ 
citance of 0.125 mfd. would give a product 
of 1.75, close enough to the 1.77 figure. A 
series of test runs was made at various values 
of capacity, and the results are presented. 
Not only do these graphs illustrate the fact 
that we have obtained improved power- 
supply regulation, but the curves also show 
that the capacitor values may vary over a 
range greater than 3:1 and still effect an 
improvement over the “straight choke” 
input. Any good home-brew experimenter 
can come much closer than that, so the 
various curves are presented not so much as 
verification of the results obtained, but 
mainly to show how very simple the process 
can be. In our own case, the curves show 
that the filter capacitor used in shunt with 
the input choke could be of any value from 
0.1 mfd. up to 0.167 mfd. with very little 
change in performance. 

The 400 volt c. t. transformer was used 
for reasons of safety. The results were then 
checked on our large power supply, using a 
2,000 volt transformer. Whereas our former 
bleeder current had to be 70 milliamperes at 
1000 volts dc (an impossible figure), it is 
now greatly reduced to a more reasonable 
figure of 20 milliamperes, an improvement 
of 3Vi to 1. The results are most gratifying: 
less heat loss, lower strain on the power 
supply, and more power for the rig. 

By this time there must be a few 


C, 



Fig. 2. Power supply test setup utilizing a 
high-quality choke rated at 8 henries @ 
475 ma. 
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LETDOWrKEYHELPSOLVE YOUR'ANTENNA 
SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxial switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N. BNC, TNC or C. 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-Ieve! to 1 KW use. 
The unit illustrated is equipped with a special high isolation connector ("G" type) at the normally closed or re¬ 
ceive position. This "G" connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, N, TNC„ C or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 



ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sales representative, or write direct to the factory. 


2260 INDUSTRIAL LANE • BROOMFIELD, COLORADO 80020 
TELEPHONE AREA CODE 303/466-7303 • P. O. BOX 346 


doubters: the method outlined is so simple, 
how can it possibly work? Perhaps a refer¬ 
ence to a well-known amateur publication, 
the Radio Handbook, 4 may be of help. In 
the 17th edition, there is shown the sche¬ 
matic and description of a 1 kilowatt power 
supply, designed for continous commercial 
service. The input filter choke is rated 6 
henries at 700 ma. Ordinarily, this would 
call for a monstrous bleeder, capable of 
carrying umpteen mils at 2500 volts. 
Instead, the designers chose to “tune” the 
input filter choke, and to reduce the bleeder 
current by so doing. There is no doubt that 
these results were obtained in the laboratory 
after a thorough examination of the prob¬ 
lem, and reflect careful engineering. The 
choke, 6 henries, would have roughly 12 
henries true inductance at low ma and the 
filter capacitor chosen to “tune” the choke 
was rated at 0.15 mfd. These laboratory 
results come very close to the mystical figure 
of 1.77 (12 x 0.15 = 1.80). 

Don’t forget to use a high quality oil- 
filled capacitor for this application. The 


stress on the condenser is high, so make it a 
point to choose a condenser with a dc rating 
of at least double the output voltage. It 
shouldn’t be necessary to say the electrolytic 
condensers are “taboo” for this function, 
although they may be used in other parts of 
the same supply. Some builders may find it 
more convenient to place the choke-and-con- 
denser combination in the negative lead of 
the power supply. This will simplify the 
problem of voltage insulation, and the in¬ 
creased filter efficiency will be the same as 
when the filter choke is wired into the 
positive leg of the power supply. 

.. . W2QLU 
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E. Dusina, W4NVK 
571 Orange Avenue West 
Melbourne, Florida 


Hey OM - 

You've Got Carrier There! 


In listening to some hams on the air, it 
appears there is still some confusion about 
how to tell if you have excessive carrier 
leakage on an SSB rig. Quite frequently I 
hear some ham being ribbed about his carrier 
leakage by listeners close to his QTH, while 
his signal sounds fine to me. 

Before going further, though, let me say 
there are some unreasonably critical hams on 
the bands, judging from a purely technical 
standpoint. This appears to be due, first, to a 
healthy ignorance of facts and, second, a 
determination to keep from learning facts 
different from long-held prejudices. 

The particular ham I refer to here, 
however, is the one that will complain that 
“you’ve got carrier there” when the signal is 
really quite acceptable. This, of course, is a 
great disservice since such a report can cause 
needless troubleshooting on a perfectly okay 
rig. It could also be mentioned that if the 
listener were adept at tuning his receiver, he 
would never know the station had carrier, 
since carrier presence is inaudible in any 
decent SB rig until the receiver is mistuned 
by more than twenty to fifty cycles. 
Evidence that many hams have not mastered 
SSB tuning is abundant on apy net. It is not 
uncommon to have many hams call in 50 to 
100 cycles off frequency. However, a review 
of certain facts might clarify this “excess 
carrier” situation and prevent uncertain 
hams from getting overly excited if some lid 
gives them a “you’ve got carrier” report. 

First, all rigs have carrier. It is impossible 
to get rid of carrier completely. Even a very, 
very good rig will consistently have an actual 
carrier suppression factor of only about 40 
db and this will vary over normal environ¬ 
mental condition changes. If the final CW 


power output capability of such a rig is 1 
KW, the residual carrier is at least 100 
milliwatts of rf. That’s over twice the rf 
power output of a CB handi-talky which has 
a range of many miles if put into a ham 
antenna. Obviously, persons in the same city 
or nearby cities will hear “carrier” between 
words and phrases. The reason is simple. The 
AGC of most rigs will make all signals from 
SI to 40 over S9 about equally loud in the 
speaker. This is because AGC is derived from 
the audio instead of if signal. The KW rig 
across town is going to boom in at about 20 
over S9. Therefore, his -40 db carrier is going 
to be about S7, which will create quite a 
noise in a mistuned SB receiver. (Each S unit 
is about 6 db.) The solution to the 
annoyance of such' a residual carrier is to 
learn to tune the receiver. Complaining to 
the station operator won’t help any because, 
believe me, he isn’t about to replace his 
crystal filters at their high price. The above 
case is rather obvious, so let’s take a more 
typical case — one with 30 db carrier 
suppression, which is still not a sloppy rig. 
Thirty db is far more carrier suppression 
than is necessary to get all the signal-to-noise 
improvement which SSB has to offer. 
Twenty db suppression is all that most SSB 
filter manufacturers will guarantee, and a 
balanced mixer can give from 10 db to 30 db 
more carrier suppression, depending on 
degree of balance, voltage, temperature and 
vibration. In commercial gear, balance is not 
always too stable over environmental 
extremes. Therefore, it is reasonable to 
expect carrier suppression to run as low as 
30 db on perfectly normal rigs. 

Now, a 200 PEP (100 WCW) exciter with 
30 db carrier suppression puts out 100 
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milliwatts of carrier. One hundred MW of 
CW on most bands will go a long way. In 
fact, 30 db is only 5 S units less powerful 
than the 100 watt signal itself. So, if the 
fellow with a 30 db carrier rejection rig (and 
there are lots of them) is putting in an S8 
signal for instance, his carrier is going to be 
about S3. Most SSB receivers will give out 
the same audio level for ah S3 signal as they 
give for any stronger signal, courtesy of their 
good audio derived AGC systems. Con¬ 
sequently, between phrases the carrier 
simply has to be there; and if the receiver is 
off-tune, it will boil through quite 
noticeably. That adequately makes the 
point. The solution is not in complaints 
about “carrier” but in acquiring a little more 
skill in tuning an SSB receiver. 

Now, what if you do have carrier? Well, 
that’s easy enough to tell from your plate 
meter reading. You don’t have to depend 
upon listener reports exclusively. With an 
exciter, when you push the talk button and 
cover the mike with your hand to keep out 
room sounds, the plate meter (usually the S 
meter) reads PA idling current. In a normal 
rig with no audio input, only two things are 
likely to make this current higher than it 
should be. These are too little PA grid bias, 
which is adjustable by pot on almost all 
exciters, or carrier leakage. 

So, a knowledgeable ham glances at his 
plate ammeter occasionally and notices 
whether his PA is idling at about the current 
it should have. If current is high, he will look 
for bias drift or carrier leakage. But if the 
plate current is okay, he will take any 
“carrier” reports with a large grain of salt. 
For a very unfounded complaint he may 
even counterattack with a “poor audio 
fidelity” report to even things up. 

If you have a linear it is very simple to 
tell whether the exciter is putting out 
excessive carrier. The idling plate current is 
quite low on most linear amplifiers. For 
instance, on my linear, a Gonset 201, the 
idling current is 50 ma. Full 1 KW CW 
current is 650 ma. Suppose the linear idling 
current, with exciter in the receive position, 
is 50 ma and the current rises to 60 ma with 
the push to talk button on, but with no 
noise going into the mike. The amount of 
carrier leakage is defined by this slight idling 
current increase. The 1 KW output 
corresponds to roughly 600 ma of plate 
current increase. Thus, 10 ma of increase is 
one-sixtieth as much as full output. The 
plate current of a linear is fairly proportional 


to power output because linears have pretty 
good voltage regulation in the plate supply. 
Therefore, any additional rf output takes a 
proprotional dc current input. The increase 
in plate current can be used as a handy 
indicator of power being put out by the 
linear after it is tuned up. 

The carrier leakage in the example given 
is about one-sixtieth of a full KW output or 
about sixteen watts, which is not good. 
Carrier leakage should not be above ten 
watts with a KW rig even for a 20 db carrier 
suppression exciter. So, 60 ma on the rig 
would mean real trouble. In actual practice 
the plate current changes about 1/2 ma, 
meaning I have V4/600 of 1 KW or about 1 
watt of carrier which is -30 db. This agrees 
pretty well with a spectrum analyzer reading 
of 35 db carrier suppression. The manu¬ 
facturer claims 45 db suppression but that is 
at one voltage, temperature, and pot setting. 

Therefore, we have seen how your plate 
meter on a linear tells you what carrier is 
going out. Of course, it is possible if you 
have just fixed up the rig that the bias has 
shifted in the linear to cause a higher plate 
current at idle, but if you concern yourself 
only with the change in linear amplifier 
current as the PTT button is pressed, bias 
drift won’t foul you up. 

If you have only an exciter, without 
linear, bias drift can only be distinguished 
from carrier leakage by pulling out the tube 
which drives the final amplifier. With the 
tube out, no carrier can reach the final, so 
the plate meter must read just the idling 
current without carrier. Note the reading 
and replace the tube to see if there is any 
change in idling current. If so, use the 
method just given to estimate the fraction of 
full power leaking through. By this simple 
technique you can tell whether you have 
excessive carrier for your rig easily enough, 
and you won’t need to be needled about it 
by listeners. Listeners may do well also to 
bear in mind that not everyone has the same 
quality rig. Ham radio is a hobby, and it 
shouldn’t be made unpleasant by a few 
immature hams who think perfect carrier 
rejection or perfect audio fidelity or perfect 
VSWR is something very desirable. The most 
desirable goal is enough carrier rejection to 
do the job intended without wasteful over 
design or needless time wasted achieving the 
last few percent of perfection. The same 
goes for VSWR and fidelity; and some of the 
hams who complain about fidelity and boast 
of their expensive microphones are really 
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uninformed. Anyone who tries for high 
fidelity through a 2 KC SSB if filter might 
also try to build a ladder to reach the moon. 
I get unsolicited comments on good audio 
quality using a $1.99 ceramic mike cartridge, 
simply because even a cheap mike is about as 
good as a 2 KC receiver if is capable of 
reproducing. The old AM boys who try to 
get fidelity out of SSB rigs like they used to 
get out of 10 or 15 KC bandwidths are 
kidding themselves. That, however, is 
another story which I’ll set a pen to one day 
soon. 

In summary, this discussion has reviewed 
the facts about real carrier suppression 
values versus manufacturers’ claims; also, 
ways to judge whether your carrier leakage is 
excessive were reviewed. It is hoped that 
frank discussions such as this one will cause 
those picky hams, who by nature must find 
a little fault, to realize they are on shaky 
technical ground when they complain about 
moderate carrier suppression on a signal. 
This is especially so if they are not very far 
from the transmitter involved. Also, the fact 
that a complaint of carrier leakage auto¬ 
matically means the complainant’s receiver is 
pretty well off frequency will remove the 
psychological air of superiority involved in 
such situations, which in itself should go far 
toward reducing the frequency of occur¬ 
rence. The unspoken thought that “maybe I 
can’t get my carrier suppressed completely 
but then you can’t tune your receiver 
either” could go a long way to keep com¬ 
plaints to a minimum unless there is a real 
need for one. 

. . . W4NVK 

1 


A HANDY SUGGESTION 
TO KEEP WIRE NEAT 

A simple solution to the problem of 
reaching for an odd length of wire or test 
leads and jumpers only to find them tangled 
up with each other came to mind recently. 

The cardboard tubes from toilet tissue 
rolls are what I use. The pieces of wire are 
simply coiled and shoved into the tubes 
which can then be put into a box or drawer 
without the usual tangled mess that usually 
results. This method also works well with 
excess power lead lengths which may be 
behind the operating desk. 

... R. A. Watson W1ZOA 



WHAT 

IS 

THE 

BEST 

ANTENNA 

HEIGHT 

FOR 

DX'ING! 

70 feet 

(for 20-15-1OM) 


Aluminum Tower 
*so light you can 
put it up all by 
yourself! No 
climbing, no jin 
poles, no heart 
attacks. 


+ h inged base 
-j- fits any rotor 
-f- costs under $350 
4- no painting 
-j- no rusting 
-j- doesn't depreci¬ 
ate like steel. 


*A 64 foot tower 
weighs only 140i£ 


SEE YOUR LOCAL DISTRIBUTOR 
OR WRITE 

FOR COMPLETE INFORMATION 


HEIGHTS 

MANUFACTURING CO. 

4226 MAYBURY GRAND 
DETROIT, MICHIGAN 
48208 


WHAT IS 
THE BEST 
WAY TO 
GET THERE! 


The HEIGHTS 
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T. W. Banks K3LNZ 
426 Orange St. S.E. 
Washington, DC 20032 


Bandswitching 

the Swan-250 and TV-2 


I sure was anxious to try out my newly- 
acquired TV-2 two-meter transmitting/ 
receiving converter. Considering that I had 
to (1) drive back from York, Pennsylvania, 
to Washington, D. C., (2) make the necessary 
modifications to the Swan-250 six-meter 
SSB rig, (3) take one side off my operating 
bench which was V* inch narrower than the 
transceiver/power-supply/converter combin¬ 
ation, and (4) actually make the necessary 
connections, I guess I did pretty good in 
being operational on two meter SSB by 2:00 
a. m. 

Unfortunately, there isn’t much two 
meter activity (SSB or anything else) at 2:00 
a. m. on a Monday. After ascertaining that 
the gadget was, in fact, receiving 145 to 
145.5 mhz and putting out an upper side¬ 
band signal in the same range, I said to 
myself, “Now I’ll switch back to six meters 
and see who’s still up.” It was then I 
discovered there are lots of knobs and things 
on a TV-2 converter, but a switch to get 
back to six meters isn’t one of them! I went 
to bed, thinking I must have missed some¬ 
thing, but a quick look at the TV-2 manual 
the next morning confirmed that it was not 
I, but the Swan Company, who had missed 
something—it is necessary to undo and re-do 
a couple of coax fittings and some Jones 
plugs to change bands. 

Now maybe some operators are content 
to spend five minutes changing from two 
meters to six meters, or vice versa, but 
K3LNZ isn’t one of them, even discounting 
the difficulty of starting a 12-pin Jones plug 
with 800 volts on it by Braille only-or the 
equally disgusting alternative of unplugging 
the doggone gear and removing logs, pencils. 


mike, etc. from the operating table so that 
the equipment could be pulled forward. 
Accordingly, plans were laid to install the 
band-switching capability the manufacturer 
unaccountably left out. 

Quite a bit of time was spent discovering 
that it was impossible to modify only the 
TV-2. For those who want to know why 
not, let me point out that the 12-volt dc 
relay supply will not accomodate any more 
drain; in fact the TV-2 plus the 250 is too 
much if the line voltage drops to as much as 
a volt or two below normal. Were the exciter 
B+ not routed through 3 separate wires in 
the cable (7, 9 and 10), 110 volts could be 
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brought down the cable from the power 
supply for relay-operating purposes, but this 
would involve modification of something 
beside the TV-2. 

The final decision to build an outboard 
unit was based then on three factors (1) 
retaining interchangeability, (2) somebody 
else might build such a unit if they knew it 
wouldn’t affect that old bugaboo, “re-sale 
value,” and finally, (3) I could sell the article 
to 73 more readily. 

• Actual construction is quite simple, once 
it is determined that 8 of the 12 wires in the 
power cables can be ignored in working out 
a band-switching arrangement. So, get a 
chassis, a relay wifh a 110 v ac coil and the 
contacts to break one connection and com¬ 
plete five when energized, an SPST switch, 
two each Jones P312CCT plugs and 
S312CCT sockets, a 110 v ac chassis- 
mounted receptacle, about five feet of 
12-wire cable, some terminal strips, and start 
building. 

First, mount a Jones plug or socket on 
one end of each of four sections of 12-wire 
cable. Keep track of which color goes to 
which pin, and make them all the same, 
using heavier wires and/or extra wires (if 
available) on pins 4, 5 and 6 which carry low 
voltage at relatively high current. Bring the 
opposite ends of the cable sections through 
rubber grommets into the chassis. Connect 
all f 1 wires together on the same lug of a 
terminal strip. Do the same with all # 2, 3, 4, 
6, 7, 10 and 12 (in other words, all except 5, 
8, 9 and 11). Now wire the remaining four 
wires as per Fig. 1,noting that RY1 is ener¬ 
gized when switching to two meters from six 
meters. Finish off by wiring up SW1 and S3 
to provide 110 v ac to the coax relay socket, 
S3 at the same time RY1 is energized. 



CONNECTED TO 

•receiver" 

COAXIAL CONNECTIONS 


Fig. 2. Coaxial connections. 


( GUARANTEED CUBICAL QUADS I 

PRE-TUNED — COMPLETE—PRE-CUT—PRE-DRILLED 1 

•QUADS ARE BETTER BECAUSE: They have more gain* 
•than flat tops, element for element—Are quieter—less static* 

I and ignition noise—Possess lower vertical radiation angle— ■ 
Require less space— (VS width of flat tops)—Greater capture I 
area, so better on weak signals—Negligible corona losses— I 
# Excellent SWR/Freq. characteristic—Light weight (30 lbs for " 

1 2 el, 60 lbs for 4 el) Detuning less from nearby objects, i 
Your choice, bamboo or fiberglass—no aluminum spreaders. I 
Bamboo exceptional quality and half the cost of fiberglass. I 
SPECIAL DEAL on purchase of an E Z WAY Tower/quad ■ 

I combination. Free litereature. I 

SKYLAN^PRODUCTS^ I 

Remove the normal cabling between the 
power supply, transceiver and TV-2, and 
plug in via the adaptor, as shown in Fig. 1. A 
check at this point will show (assuming you 
were on two meters) normal operation on 2 
with SW1 closed, and normal receiving but . 
not transmitting (check this only briefly) 
with SW1 in the six meter (open) position. 

Now connect up that old coaxial relay 
left over from AM days as per Fig. 2, which 
will route the output of the 250 into the six 
meter antenna for six meter operation, and 
into the TV-2 for two meter operation. In 
addition, a Dow-Key or other good relay will 
short the six meter antenna to ground during 
two meter operation, preventing six meter 
signals from over-riding those on two while 
listening, or stray six meter signals being 
transmitted while transmitting on two. 

Another sore spot, on the 250 (with or 
without the TV-2), is the necessity to hold a 
push-to-talk switch while talking. Since I like 
to throw a switch and have my hands free 
(such as for logging contests), 1 made one 
more small modification which can be made 
to any 250 in which there is no crystal 
calibrator. Examination of the schematic 
will show a contact on SW2 which is 
grounded in the calibrate position. (This is 
the one that shows a lead going to Pin 7 of 
the 1 2BA6 calibrator, but actually is unused 
when the calibrator has not been installed.) 
Running one wire from this contact to the 
“tip” contact on the microphone jack, J3, 
will result in the 250 going to full transmit 
when SW2 is thrown to calibrate. Thus, 
SW2, ptt or vox will put the 250 on the air, 
as you please. 

. ..K3LNZ 
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Glen Thomas W5INU 
10207 East 6th Street 
Tulsa, OK 





Selectivity 


NOISE LIMITER 


23,000 



A new receiver was purchased for this 
QTH about eighteen months ago. It was a 
big improvement over the much used RME- 
69 which had served so faithfully over the 
years. After a few weeks of use, it seemed a 
little more selectivity would be nice. Not 
wanting to add an outboard if filter or a Q 
multiplier, an investigation of audio select¬ 
ivity was begun. This meant digging in all the 
back issues of radio magazines I could find. 

A short article by W6SA1 1 was found 
along with several other ideas. The result is 


the filter I am now using with my SX130 2 . 
The capacitor C4 can be anything from 
10-25 mfd depending on your ear. Halli- 
crafters uses 25 mfd. If you are using a 
Hallicrafter R48A speaker capacitor, C4 may 
be omitted as the speaker has one in the 3.2 
ohm lead. 

The high frequency response cuts off 
rapidly above 2000 and below 400 hz when 
C4 is in the circuit. The CW filter peaks 
sharply at about 1000 hz. Fig. 1 is the filter 
I am using. A simpler one is shown in Fig. 2 


B8mH 





C4 

25jjF 

23V J2 



3.2-A* OUTPUT 


Fig. 2. This filter circuit was also used, and, although simpler in design, produced good results. 
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PRESENTING THE ALL NEW 

AMECO PT 

ALL BAND TRANSCEIVER 
PREAMPLIFIER 


■ 6 THRU 160 METERS - FEEDS 2nd RECEIVER 


Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. Amateur Net. $59.95 


■ A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

■ A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 

mutmg AMECO 

DIVISION OF AEROTRON, INC. • P. 0. BOX 6527 • RALEIGH, N. C. 27608 


which worked very well. 

The CW filter won’t work so well on 500 
ohms as it will at 2000 ohms or above. If the 
CW filter is included, it is suggested the 
output transformer is a multitap one from 
500 to at least 2000 ohms. The CW filter is 
connected to the 2000 ohm or higher tap. 

Most of the time the filter is left in the 
speaker circuit, but the noise limiter is 
seldom used because the filter does such a 
good job of taking out the sounds outside 
the middle audio range. A very worthwhile 
improvement is the 5 x 130 which was noted 
when the 6BE6 in the product detector was 
replaced with a 6BY6. 

This is about the easiest way I know of to 
get more selectivity without digging into 
your receiver or spending the week’s grocery 
money (less than $10). The results in my 
case were much better than 1 had ever hoped 
for; in fact, this little building project was 
one of my more successful ventures. 

. . . W5INU 

Notes 

1. 73, February, 1965, p.71. 

2. 73, June, 1962, p.36. Hallicrafter R48 speaker. 


TOROID CORES 


Red "E" Cores-500 kHz 
to 30 MHz- /t = 10 


# 

OD 

ID 

H 

EACH 

T-200-2 

2,00” 

1.25" 

.55" 

$3.00 

T-94-2 

.94 

.54 

.31 

.75 

T-80-2 

.80 

.50 

.25 

.40 

r- 68-2 

.48 

.37 

.19 

.50 

T-50-2 

.50 

.30 

.19 

.45 

T-37-2 

,37 

.21 

.12 

.40 

T-25-2 

.25 

.12 

.09 

.30 

T-12-2 

.125 

.04 

.05 

.25 

Yellow " 

SF" Cores-10 MHz 



to 90 MHz- « = 8 




T-94-4 

.94 

.54 

.31 

.95 

T-80-6 

.80 

.50 

.25 

.80 

T-48-4 

.48 

.37 

.19 

.45 

T-50-4 

.50 

.30 

.19 

.50 

T-25-4 

.25 

.12 

.09 

.35 

T-12-6 

.125 

.04 

.05 

.25 

Black "W" Cores-30 MHz 




to 200 

MHz- = 7 




T-SO-IO 

.50 

.30 

.19 

.40 

T-37-10 

.37 

.21 

.12 

.45 

T-25-10 

.25 

.12 

.09 

.40 

T-I2-I0 

.125 

.04 

.05 

.25 

FERRITE 

BEADS: .125” x 

.125", a = 

= 900. With Spec 

Sheet & 

Application Notes Pkg of 

12, $2.00 


KILOWATT TOROID BALUN KIT: 

Still only 

$5.00 

EXPERIMENTER'S 2 CORE TOROID 

KIT—This 

famous 

kit contains cores, wire, 

and charts 

so that 

you can 

make your own high Q 

modern inductors for hun- 

dreds of 

practical applications.: $1.50 



MINIMUM 

ORDER: 

$ 1.00 



Please Add 

25? per 

order 



for Packing & Shipping 


AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif. 91607 
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Richard Zach WB2AEB 
33 Pike Place RFD 4 
Mahopac NY 10541 


VHF.- FM-Part III 

Hand Held Portables 


The abundance of portables is one of the 
strongest points for FM. In time of emer¬ 
gency, you need not be connected with 
commercial power in any way, thus giving 
operation in the most extreme conditions. If 
you have access to a repeater, one unit could 
be your portable, mobile, and base station. 
If the repeater is out of commission during 
the emergency, you had better be able to go 
“direct” for maximum reliability. 

The usual FM portable is quite different 
from the usual 100 mw 11 meter rig. When a 
C.B. walkie-talkie weighs, say 16 oz., a 
common FM portable may weigh over 16 
lbs. (yes, lbs.). As for power, FM portables 
seldom run under one-watt or over five-watts 
output. The rigs are either in packset form 
(hand-held unit at waist level with external 
mike) or if you’ve got the money, a single 
hand-held unit like the 27 mhz type. Power 
is often supplied by Nickel-Cadmium (ni- 
cad) batteries. The price of the unit itself is. 
brought up with ni-cads over dry batteries, 
but the savings in buying new batteries 
overcomes this. 

The care of ni-cads is an art in itself. One 
can easily ruin one of these batteries. Before 
you even turn the unit on for the first time, 
you should become very familiar with ni- 
cads with regards to charging, discharging, 
and storage. With used ni-cads running up to 
$15 and new batteries going for around $65, 
you can’t afford to destroy them! You do 
not have to use ni-cads with many of these 
rigs, however. You can use Mercury, Alka¬ 
line, and the common Carbon-Zinc battery, 
but they just do not respond to charging and 
over-all life as well as the ni-cad. With proper 
care, the ni-cad should last indefinately. 

In general about packsets—these can also 
come with telephone-type hand sets as well 
as the standard external mike and internal 
speaker. Also, when planning to purchase 
any recent vintage portable, you can count 
on getting one with a narrow-band receiver. 
With transmitters, you can usually select 


wide or narrow-band operation- by merely 
adjusting the deviation pot, while receivers 
will require a fair amount of conversion. 

Following are descriptions of just a few of 
the more popular portables. Since 2 meters 
is where most FM is, we will discuss high- 
band gear. In most cases, however, there is a 
6 meter rig with fairly similar specs. MOTO¬ 
ROLA FPTRU-1 AND FHTRU-1: These 
are two old “war horses” which are entirely 
made of modular tube construction. If un¬ 
converted, these should be avoided unless 
you have plenty of time. Due to their age, 
these are sometimes in poor condition. 
MOTOROLA P-33: Production was stopped 
around 1965. These have quick heating 
tubes in the transmitter. Some have a partly 
transistorized receiver (P-33 AAM) while 
others have an entirely transistorized re¬ 
ceiver (P-33 BAM). Receiver Sensitivity is 
ljuv and 0.35 juv with an FET pre-amp. One 
side note... to install an FET pre-amp in this 
unit all you need is a 3N12S. You put this 
FET between two tuned front-end stages 
already in the unit and that’s it. . .no addi¬ 
tional components needed! (thanks to 
W1 RYL for this information). Power output 
is 5 watts with a 2E24 in the final. Power 
can come from ni-cads, dry batteries, your 
car’s 12 vdc ignition system or other exter¬ 
nal source. When not running on internal 
batteries, be sure that the unit is getting 
exactly 12 vdc the transmitter has three 
6397’s as the driver (look up the price on 
one of these some time) and it has been 
found, the hard way, that these will blow if 
the power supply is not giving the correct 
potential. The weight of the unit with 
ni-cads is 1 8 lbs. Electrically, the P-33 can 
compare with a Gonset Communicator I, II, 
or III as well as other 2 meter transceivers. 
You can get a P-33 BAM for about $80 less 
ni-cads and as-is. Ready-to-go units go for 
around $140. MOTOROLA H-23: same as 
P-33, but one-watt and 12 lbs. with ni-cads. 
Price : about $65 less ni-cads and as is; 
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$125 ready-to-go. MOTOROLA H-23 DEN 
(DCN) or HT-200: These rigs are the same 
units, but the names are different. The 
HT-200, as it is now called by Motorola, can 
come with 1.4 or 2 watts, remote speaker 
and mike, and Private Line (con¬ 
tinuous tone squelch). If you wish, the 
antenna can be built into the mike cable! 
Receiver sensitivity is 0.5 pv, with the 
weight of the unit varying between 32 and 
38 oz. This unit can also come in a 450 mhz 
version for use in a “down-link, up-link” 
repeater set-up. The entire unit is hand-held 
like a CB rig with the size varying between 
the size of 3 to 4 packs of cigarettes. 
Needless to say this unit is in great demand. 
You might obtain a used unit for about 
$200. MOTOROLA PT-200: This unit is a 
new breed of P-33’s which can come in 
either 2 or 5 watts. The transistorized unit 
has a receiver sensitivity of 0.2 /xf with an 
FET. Weight: just 5 lbs. If you can find a 
source, the price used is about $225. G.E. 
VOICE COMMANDER SERIES: These are 
quite popular because they are light weight, 
small and are not as expensive as one might 
imagine. They weigh roughly 5 lbs., and are 
about the size of the Handbook. One watt 
out is about what to expect for power. The 
Voice Commanders can be used with dry 
batteries or ni-cads, with ni-cad chargers 
going for about $10. Receiver sensitivity is 
about 0.35 pv with a pre-amp. There are 
three types of Voice Commanders: VOICE 
COMMANDER I: This version has tubes in 
the final but the rest of the unit is 
transistorized. The speaker and mike are 
built into the case so you have to talk right 
into the unit. The standard supplier will 
want about $75 for this unit with ni-cads. 
VOICE COMMANDER II: This unit is fully 
transistorized, but you still have to talk into 
the rather large case using two hands. The 
price is about $100. VOICE COMMANDER 
III: This unit is fully transistorized like the 
above, but it has a provision for an external 
PTT mike and speaker. The Voice 
Commander III very often comes with a 
built in pre-amp. This version is hard to find 
as surplus. With the new unit going for about 
$700, $175 is about what to expect used 
with ni-cads. 

. . .WB2AEB 


RG 196 AU 50 ohm teflon coaxial cable. Outside diameter ,080" RF 
loss 29 db per foot at 400 Mhz. Silver plated shielding and conductor. 
Used for internal chassis wiring, antenna coupling, RF coupling between 
stages, etc Random lengths from 35 foot to 150 foot Colors black, red. 
brown, blue, grey, orange Regular price- 234 per foot Our price 54 per 
foot $3 00 per 100 ft 

456 Kh* ceramic filters type BF-455-A These filters will help to sherpen 
the selectivity of most sets using 455 Khz IF’s. Use across cathode bias 
resistor in place of a capacitor, or in transistorized sets, across the emitter 
bias resistor Impedance is 20 ohms et 455Khz.. DC resistance is infinite 
Impedance increases rapidly as you leave 455 Khz Plan your own LC 
filter circuits at very low cost 
10 for $1 00 25 for $2 00 


TOROID POWER TRANSFORMERS 


# T-2 This toroid was designed for use in a hybrid F.M, mobile unit, using 
a single 8647 tube in the RF amp. for 30 watts output Schematic in¬ 
cluded 12 VDC pri using 2N1554's or equivalent- Sec. #1 SOOvolts DC 
out at 70 watts Sec #2 65 volts DC bias Sec. #3 1.2 volts AC for 
filament of 8647 tube Sec #4 C7T feed back winding for 2N 1554 s. IV* 
thick. 2V* d.a $2 93 ea 2 for $5 00 

§ T-3 Has a powderrd iron core and is built like a TV fly back transformer 
Operates at about 800 CPS. 12V DC Pn using 2N442's or equivalent DC 
output of V/DBLR 475 volts 90 watts C/T feed back winding for 2N442's 


„ $2 95 aa 2 for $5 00 

TRANSFORMERS 

P-7 117 VAC Pn Sec #1 185 CAV @ 120 me Sec #2 6 3 VAC @ 4A 
Double Half Shell Mail Bob Type SX 1*6 type $2 75 ea 2 for $5 00 
P-9 117 VAC Pri Sec #900 VAC #300 ma Sec # 2 100 VAC # 10 ma 
Biaa Sec #3 12 6 VAC # AMP Wt 16’4 lbs Double Half Shell $4 50 
P 10 117 VAC Pn Sec #1 960 VAC C T #160 ma Sec #2 425 VAC 
C T and tap at 100 VAC 10 ma Bias Sec #3 12 6 VAC # 4 5A Double 
Shell Mail Box type Wt 8\ lbs $3 75 

Output transformers, all types 59 cents or 3 for $1.50, 

OT-1 Transistor TO-3 Power Diamond. Imp. 15 ohms to 3 2 ohms DC 
Res Pri 6ohm Sec .3 ohm 

OT-2 Pn imp 7000 ohm Sec 3-2 and 500 ohm for Phones or 70 volt 
Ime 3 watts Full shielded Double Half Shell. 

OT 3 Pri imp 5500 ohms Sec 3 2 ohms. SC 122 type 


All prices FOB All weights listed are net. Please allow for packaging 
Please allow enough for postage We will return any extra. 


TOWER 


COMMUNICATIONS 

1 220-22 Villa St., Racine, Wl 53403 


BAND PASS ANTENNAS 



Return Loss Response Band Pass Response 


50 MHZ to 52.5 MHZ 

8 element—12 DB 

142.5 MHZ to 149 MHZ 

7 element—10 DB 

9 element—13 DB 

11 element—15 DB 

220 MHZ to 225 MHZ 
9 element—12 DB 
400 MHZ to 500 MHZ 

12 full wave elements—11 DB 
21 full wave elements—13 DB 
Baiuns for above antennas 


$39.95 

$14.95 
SI 9.95 
$24.95 

$14.95 

$19.95 

$29.95 

$5.00 each 


Do-it-yourself Insulator Kits 
with instructions: 50<f per element 
All prices FOB Stockton 

SWAN ANTENNA COMPANY 

646 N. Union Box 1122 464-9897 
Stockton, California 95201 
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Sunspots 


And The Ham 

Frank MacHovec W.B2VFX 
Box 361 

Chester NJ 07930 


One of the most interesting occurrences 
on thq. sun’s surface is the appearance and 
disappearance of dark spots known as sun¬ 
spots. These dark areas range from 500 to 
50,000 miles in diameter, and generally 
occur in pairs. They appear dark since they 
are much cooler than the solar surface they 
hover over (3000° K compared to 6000° K 
on the surface 1 ). The life span of a sunspot 
can range from several hours to as long as 18 
months, but the average life span is about 
one week. Sunspots occur singly or in groups 
ranging in number from two to over one 
hundred. Groups generally have a large 
leader spot toward the west and nearer the 
solar equator which generally lasts longer 
than its companion spots. 

The number of sunspots varies from year 
to year, but generally reaches a peak every 
eleven years. The average period between 
minima 2 is eleven years, but cycles have 
varied from about 8.5 to about 14 years. 
Sunspot cycles with numbers over one hun¬ 
dred (like the present one) generally have a 
10.7 year period between maxima and mini¬ 
ma, rise for 3.5 years, and decline for 7.2 
years. Lesser number cycles have an 11.08 
year period between maxima and minima, 
rise for 4.94 years, and decline for 6.14 
years. The cycles with higher sunspot num¬ 
bers generally rise more rapidly and decline 
more slowly than cycles with lower sunspot 
numbers. 

The number of sunspots is determined by 
the following formula: 

Number = k( 1 Og + n) 

where g is the number of groups observed, n 
is the number of individual spots observed 
within the groups. K is a constant deter¬ 
mined for each telescope, which gives results 


in accordance with the calculations of the 
Zurich Observatory. This formula was devel¬ 
oped years ago by Rudolf Wolf of the 
Zurich Observatory. Before his death in 
1893, Wolf had determined the sunspot 
numbers back to 1749 and the years of 
maxima and minima back to 1610. 

Sunspots have strong magnetic fields. The 
strength of the magnetic field is related to 
sunspot size since larger spots have fields of 
about 3500 gauss , and smaller ones have 
fields of about 100 gauss. The magnetic 
polarity of the leader spot is almost invari¬ 
ably opposite to that of the follower spots, 
about 150. Several dips occur in the critical 
grequency (foF2) curve after the 150 sun¬ 
spot number. F 2 reflection is highly depen¬ 
dent upon sunspot number. Both the muf 
and foF2 reach their peak at the peak of the 
11 year sunspot cycle. 

The Sporadic E layer, which is important 
to ten, six, and two meter operators, is an 
area of patchy ionization 5 about 50 miles 
up. The upper frequency limit for E reflec¬ 
tion is not known, but Sporadic E skip has 
occurred as high as 144 mhz. The critical 
frequency for the E layer can be determined 
by the following formula: 

foE = 0.9[( 180 + 1.44 R) cos x] °- 25 
where R is the Zurich sunspot number. The 
exponent varies slightly, but 0.25 is a good 
value for amateur use. X is the solar zenith 
angle 6 . This formula will give results within 
0.2 mhz of the observed frequencies. 7 The 
Sporadic E layer, like the F 2 layer, has its 
muf peak and foE peak at the peak of the 
eleven year sunspot cycle. 

The eleven year sunspot cycle is very 
important to every amateur radio operator 
because of the way if influences propaga- 
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OUR MOST COPIED PRODUCT 

“ T H 0 U S A N D S S 0 L D " 


MAY BE LEFT IN 
LINE, UP 
TO 2,000 WATTS 


$15 


95 



The best value we 
have ever offerod 1 


S. W. R. B R I D G E 

MODEL. SWB-2 
READS FORWARD AND 
REFLECTED POWER 
SIMULTANEOUSLY 
"EASY READ" METERS 
USE FOR REFERENCE 
POWER METER 
DUAL 100-MICROAMP 
METER MOVEMENTS 
LOW INSERTION LOSS 
SIZE-5"X2'*X2" 

ADD SI FOR POSTAGE, 


S.W.R. BRIDGE and 
FIELD, STRENGTH METER 

Q95 


MAY BE LEFT 
IN LINE, UP 
iTO 2000 WATTS. 



THE BEST VALUE WE 
HAVE EVER OFFERED 


GOOD THROUGH 2 METERS 


OUR MODEL SWB-4 
ADDS1POSTAGE 


Professionally Approved Deluxe 20,000 Ohm/Volt VOM 
COMPLETE WITH LEATHER CASE 


20,000 OHMS VOLT DC-10,000 OHMS/ VOLT AC 
Quick tange selection DC Volt3ge; 5-25-10Q.-500-1000 
Two-colot expanded scale AC Voltage: 5-25-100-500-1000 
Piecision 1% resistors DC Current: 50u‘-5-50-500MA 

Low circuit loading Resistance: 6K-60K-600K-6MEG-60meg. 

Jeweled meter movement Decibels: -20 to F62DB 

Thousand* of these fine meters sold to 
hams, experimenters, government and 
industrial plants. 


SHIPPED PREPAID USA 
QUEMENT MODEL MT-2 


Complete outfit 


$ 13.95 



Our Own High Quality 
Inter-com System 



MODEL 

QIC-2 


$ 9.95 FOR 2 UNITS. ADD SI FOR SHIPPINGl 
4 TRANSISTORS 250 MW AUDIO PWR 


OUR OWN 
PROFESSIONAL 


STEREO-MONORAL PHONES 



“525 QPH-1 8 OHMS— $ 12.95 
VALUE" QPH-2 600OHMS — $ 15.95 


ADD SI FOR SHIPPING 



SINCE 1933 


PHONE AREA 408-294-0464 


FAST SERVICE 


QUEMENT 


1000 SOUTH BASCOM AYE. 


SAN JOSE, CALIF. 95128 


NOTICE: CALIFORNIA RESIDENTS INCLUDE 5 PERCENT SALES TAX 


It is interesting to note that leader spots in 
the northern solar hemisphere usually have 
opposite polarity to southern hemisphere 
leader spots. Many exceptions occur to these 
magnetic properties, but the information is 
based on statistical results with a high 
verification probability. 

Sunspots have a profound effect on pro¬ 
pagation in the amateur bands. The atmos¬ 
pheric layers which play predominant roles 
in amateur communications are the F 2 and 
Sporadic E layers. Most contacts on the 
bands below 28 mhz are the result of F 2 
layer reflection. Sporadic E layer reflection 
is important for 28 mhz short skip (up to 
about 2500 miles with multi-hop), skip on 
50 mhz (distances comparable to those on 
ten meters), and occasional long distance 
openings on the 144 mhz band. 

The F 2 layer, which is about 200 miles 
up, is influenced by solar activity. The 
highest frequencies are reflected at the peak 
of the sunspot cycle (50 mhz is often 
reached). Depending upon solar activity, the 
muf (maximum usable frequency for reflec¬ 
tion) can go as high as 60 mhz or rarely 
reach 28 mhz. The critical frequency 4 rises 


in direct relation to sunspot number up to 
tion. At the peak of the cycje 80 and 40 
meters can be nearly useless, but the higher 
frequencies (20 to 10, occasionally 6 and 2 
meters) reach their DX peaks. At sunspot 
minimum the reverse can be true—80 and 40 
become useful and the higher frequencies are 
useless. With a basic knowledge of sunspots 
and their effects upon propagation,the ham 
can choose the correct band for DXing or 
local work on any day. 

Notes • • • • WB2VFX 

1. K° are degrees on the Kelvin scale of absolute 
temperature on which 0° is equal to -459.4° 
Fahrenheit. 

2. Minima refers to minimum points, maxima 
refers to maximum points. 

3. The gauss is the unit of magnetic induction. 

4. Critical frequency refers to the frequency at 
which vertically transmitted signals fail to reflect 
back to the point of transmission. 

5. Ionization is the process of removing electrons 
from atoms by the action of solar radiation. 

6 . Solar zenith angle is the angle formed by the 
sun’s rays and a line perpendicular to the 
ground. 

7. The formula gives the critical frequency for the 
E layer. The muf and critical frequency for 
Sporadic E (foE s ) can be much higher than the 
observed values for the E layer. 
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Art Backman SM0BUO 

Ibsengatan, 44 

S-l 6159 Bromma, Sweden 


SSTV 


A Taped Lecture delivered at the Congres International de 
Television d 1 Amateur, Armentieres, France , 1969. 


Gentlemen, greetings from Sweden. 

I am very pleased to have the oppor¬ 
tunity to inform the participants of the 
international amateur television congress at 
Armentieres about the slow-scan television 
activity in Sweden and slow-scan TV in 
general. 

We are today four amateurs in this 
country who have complete slow-scan TV 
equipment, namely SM3BCV, SM5CMM, 
SM5DAJ, and myself. 

The possibility of being able also to see 
the fellow at the other end has certainly 
caught the imagination of many amateurs, 
and the longer the distance that can be 
covered the more exciting it is. 

I became interested in SSTV in the end 
of 1967 and soon got a monitor working. 
After some weekends of patient listening I 
succeeded to monitor and record on tape 
transmissions on the American SSTV-net 
on 20 meters. That did it, and now I 
became really fascinated and started to 
build my first slow-scan camera. 

Those of you who have followed the 
activity of narrow-band television know 
that the system in use is a compromise 
between three interrelated factors; namely, 
bandwidth, transmission time per frame 
and picture detail. The SSTV-signal can 
principally be described as a voltage-con¬ 
trolled subcarrier of 1500 hz that is 
periodically shifted down to 1200 hz for 
sync-information and then is varied from 
1500 hz to 2300 hz for video information. 


1500 hz is black, and 2300 hz is top white. 
The occupied bandwidth is about 2500 hz, 
and it takes 8 seconds to transmit one 
picture. The pictures have a resolution of 
about 120 lines in horizontal and vertical 
direction. 

A few words about the system para¬ 
meters: In general, the greater the deviation 
in an FM-system, the better the signal-to- 
noise ratio in the presence of a given 
amount of interference. The maximum 
allowable deviation is determined by the 
bandwidth available and the maximum 
modulation frequency. Commercial fac¬ 
simile operations have standardized on a 
frequency shift from 1500 to 2300 hz to 
represent the transition from black to 
white. When used with radiotelephone 
equipment having essentially flat response 
from 1200 to 2500 hz, modulating frequen¬ 
cies from 0 to 900 hz can be reproduced. 
If the white frequency is made much 
higher than 2300 hz, it will be attenuated 
by the audio cut-off characteristics of some 
transmitters and receivers. If the black 
frequency is made much lower than 1500 
hz, the number of subcarrier alternations 
per picture element drops to too low a 
value, and horizontal resolution is lost. 
1500 and 2300 hz are therefore adopted as 
the standard black and white frequencies 
with shades of gray being represented by 
frequencies in between. 

To retain the advantages of amplitude 
limiting for the transmission of sync as well 
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as video, a sync frequency of 1200 hz is 
employed. A horizontal sync pulse is 
transmitted as a 5-millisecond burst of 
1200 hz tone and a vertical sync pulse as a 
30-millisecond burst. To permit the trans¬ 
mission of horizontal resolution equivalent 
to 120 lines, a horizontal sweep rate of 15 
hz is selected. To give a 120-line raster a 
vertical scanning rate of 8 seconds is used. 

The sweep frequencies are not at all 
critical and may be plus or minus 10% or 
more without seriously affecting the useful¬ 
ness of the picture. For best results the 
sync frequency should be kept within 50 
hz of 1200 hz. The black and white 
sub-carrier frequencies may be off 100 hz 
without causing trouble. A plus or minus 
20% tolerance on the sync pulse duration 
should be all right. 

The system can be used with any type 
of single-sideband equipment. The camera 
output is simply connected to the micro¬ 
phone input of the transmitter and the 
monitor to the audio output of the 
SSB-receiver. An audio tape recorder can 
be used to advantage for recording or 
playing back pictures. 

This amateur slow-scan television system 
was developed by Copthorne MacDonald, 
WA2FLJ, about ten years ago. Today 
there are about 75 slow-scan amateurs in 
the United States and Canada. 

Because it is impractical for me to 
describe the slow-scan equipment in detail, 
it may suffice to mention that the heart of 
the monitor is a cathode-ray tube with a 
long persistance screen, such as 5FP7 or 
5ADP7. The signal is fed via the input 
limiter stages and video discriminator to the 
video amplifier, detector and filter and 
modulates the beam current of the CRT 
thereby producing brightness variations. 
The sync signal is separated in the sync 
discriminator, is amplified, rectified and 
used to control triggering of a horizontal 
and a vertical multivibrator which delivers 
drive pulses to discharge tubes. Across the 
load resistor of each discharge tube is 
generated a sawtooth voltage for the sweep 
amplifiers. 

A slow-scan camera looks very much the 
same as a conventional fast-scan camera. A 
horizontal and vertical multivibrator gener- 
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ate sawtooth waveforms and retrace pulses 
for blanking. To minimize hum-effects, the 
vidicon beam current is chopped at a 10 
khz rate. The signal is amplified in the 
video amplifier and the output is connected 
to a modulator which shifts a voltage 
controlled subcarrier oscillator from 1500 
hz to 2300 hz depending on the level of 
the light falling on the vidicon target plate. 
Sync signals from the vertical and horizon¬ 
tal oscillators are combined in the sync 
mixer, and the resultant composite sync 
signal is connected to the modulator which 
shifts the subcarrier down to 1200 hz. 

Many American amateurs use the West- 
inghouse 7290 vidicon, which was especial¬ 
ly designed for slow-scan. In the camera an 
electro-mechanical shutter synchronized 
with the vertical retrace exposes the 
photoconductive layer of the vidicon for a 
fraction of a second at the beginning of 
each frame scan. This exposure establishes 
charge patterns in the photoconductor that 
are scanned off by the electron beam. In 
addition to giving rise to a varying 
electrical output signal, the beam also 
erases the previous scene’s charge patterns 
and readies the tube for another exposure. 
Conventional vidicons act in a similar 
manner when scanned at 25 frames per 
second but are unsatisfactory when shut¬ 
tered and when scan rates are slowed down 
because the charge patterns leak away too 
rapidly. 

Some amateurs, for instance Ralph 
Taggart WA2EMC, have proved the possibil¬ 
ity of using unshuttered conventional 
vidicons. My present camera uses the 
well-known 55875 Plumbicon by Philips, 
which has a very low dark current at the 
slow scan rates used. Most conventional 
vidicons, however, have a too high dark 
current with these sweep rates, and they 
are not able to erase immediately the 
previous picture. 

Because of the slow scanning rates, a 
slow-scan TV camera requires much more 
time and patience to adjust initially than 
does a conventional fast-scan camera. With 
normal TV 25 complete pictures come 
along every second and one can see the 
results of an adjustment immediately. Not 
so with slow-scan TV; one must wait at 
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least eight seconds to see the results of 
many adjustments. 

Because of these disadvantages and the 
time-consuming setting-up procedure, some 
amateurs have started designing sampling 
systems. These consist in short of a normal 
fast-scan camera, the output of which is 
sampled to synthesize a slow-scan signal. A 
normal fast-scan monitor is used to quickly 
set up the camera for optimum focus and 
contrast and by the flick of a switch the 
system is made to work in the slow-scan 
mode. 

One cheap and very simple method to 
generate very high quality slow-scan pic¬ 
tures should not be overlooked. That is the 
use of a flying-spot scanner. In this system 
a raster is produced on the seven centi¬ 
meter screen of a cathode-ray tube with 
short persistence. The light from the raster 
is focused on the transparent photograph 
to be transmitted, passes a set of condenser 
lenses and strikes the photocathode of a 
photomultiplier tube. The optical signal is 
amplified several thousand times by the 
photomultiplier and is then fed to the 
modulator. The rest of the circuits cor¬ 
respond to those of a slow-scan camera. 

Here in Sweden, we still operate 
slow-scan on individual temporary permis¬ 
sions valid for one year at a time. Last year 
the American FCC and the Canadian 
Department of Transport authorized slow- 
scan television for the North American 
amateurs. For the United States the 
segments chosen are those which after Nov. 
22nd, 1968 are restricted to holders of 
Advanced and Extra Class licenses, whereas 
in Canada parts of the phone portions in 
general are allocated for SSTV. 

It is interesting to note some comments 
by the FCC in its report following the 
authorization as quoted by QST, Sept., 
1968: 

Generally the recommendations for reduced 
frequency availability or for operation in 
telegraphy sub-bands were based upon the 
fear that disruptive or destructive inter¬ 
ference to telephony communications 
would result from narrow-band TV. Since 
May, 1966, a number of amateur stations 
throughout the United States have been 
authorized to transmit slow-scan TV signals 
for test and demonstration purposes. No 
cases of interference resulting from these 


authorizations have been reported to the 
Commission. Slow-scan TV is more sus¬ 
ceptible to interference than is radiotele¬ 
phony requiring a ratio of desired to 
undesired signal of 10 db to 20 db for 
marginal or good picture quality. This 
requirement would appear to be such that 
slow-scan TV would generally not be used 
in the more heavily populated portions of 
the available frequency bands. Further¬ 
more, there is some evidence that a 
single-sideband transmitter, operating in 
the slow-scan TV mode within the same 
bandwidth as radiotelephony, has less 
interference potential than the same trans¬ 
mitter using radiotelephony at its rated 
peak envelope power. 

The first transatlantic two-way SSTV 
contact was established on June 24, 1968 
by Syd Horne VE3EGO, in Ottawa, 
Canada, and SMOBUO in Stockholm, 
Sweden. Since then many contacts between 
North America and Sweden have been 
carried out. My friend, Willy Everaert 
ON4WM will demonstrate for you, besides 
SSTV from my own equipment, also 
tape-recorded transmissions over the air by 
W4ABY, W2PMV, W9NTP, VE3EGO and 
WB2LUM. These specific transmissions 
were made on 28.7 mhz and will give 
examples of how interference and fading 
affect the SSTV signal. The transmission 
from Don Miller W9NTP is of outstanding 
quality. His signals peaked 30 db over S9 at 
that time. 

It is certainly possible to further im¬ 
prove the transmitting and receiving slow- 
scan equipments. I hope that with this 
little lecture some more European amateurs 
will become slow-scanners and help to 
create world-wide visual amateur commun¬ 
ication. 

Note • • • SM0BUO 

Information about ATA International may be 
obtained from Mr. Erik Platteeuw ON4LP, Oude 
Brusselseweg, 119, Gentbrugge, Belgium. 


YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don't know your call and would 
appreciate having it. 
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Amateur* Radio 


Robert Wood KQHUD 
5 10 Elm Street 
Vermillion, SD 57069 


in the Classroom 


It is becoming increasingly important that 
amateur radio attract the youth of our 
nation into its ranks. Many times I have 
heard amateurs speak of recruiting the stu¬ 
dents from the junior and senior high school, 
but very seldom do I hear the phrase, “Let’s 
try to recruit some of the students from the 
elementary school.” While teaching in the 
elementary school, working with high school 
students in amateur radio, and presently 
teaching on the university level, I have had 
the opportunity to analyze students accord¬ 
ing to their interests, motivation, and avail¬ 
able time. It becomes apparent that students 
in the upper elementary grades (4, 5, 6) 
would be very receptive to an amateur radio 
recruitment program. My objective is to 
discuss an experience in one of my class¬ 
rooms and how we might be able to interest 
more elementary grade children in amateur 
radio. 

Try Ham Radio 

When conceiving the idea of taking radio 
equipment into my sixth-grade class, I did 
not intend it to be an elementary recruit¬ 
ment program for future hams. It was meant 
to be an instructional lesson relating the 
fields of electricity, radio, and the art of 
communication. My radio was to be a 
culminating activity with all children having 
the opportunity to speak to hams in the 
United States, and hopefully, in another 
country. What actually happened became 
one of the happiest and most exciting 
experiences in my teaching career. 

While teaching an instructional unit one 


day, I mentioned that I would be bringing 
my amateur radio set into the classroom. A 
few of the boys had a somewhat foggy idea 
of what this meant, but the majority of the 
children had never been exposed to this 
media of communication. After making the 
proper arrangements with my principal, who 
was strongly in favor of the idea, and 
erecting a multi-band antenna, I set up my 
transceiver one night after school with the 
aid of several curious children. That night I 
spent several hours in my room making sure 
that all equipment was in perfect operating 
order. Several parents called the school and 
wanted to know what was going on in my 
room. Curiosity was being generated! 

The next morning I checked into several 
nets from my classroom. It was the earliest I 
had been in the classroom all year. The 

children started arriving. “What’s that?” 
“Can we listen to some music?” “Is that a 
ham radio?” I said nothing while trying to 
build up excitement and interest for the 
upcoming event. After the typical opening 
tasks-pledge to the flag, collecting milk 
money, and making sure all of the children 
were present-I proceeded to introduce my 
reading lesson for the day. Wow! The child¬ 
ren just would not have that, at least not at 
this time. So, I decided to tune up the rig 
and attempt to make contact with some ham 
in the states. Still no formal introduction 
had been made of amateur radio. Contact 
was made with a ham in Minneapolis on 80. 
This is really nothing for an amateur radio 
operator living in Minnesota, but it is quite 
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an accomplishment to a neophyte. The 
children were just wild! Questions began to 
fly! “How does it work?” “May we talk over 
it?” Finally came the question, “Will you 
teach us something about that radio?” God 
bless that student. This was the moment I 
had been waiting for. Thet now wanted to 
learn about the subject because their interest 
had been stimulated. 

Rumors mushroomed around the school. 
Students started coming into the room as 
early as 7:30 am. One morning there were 
over thirty-five fifth- and sixth-grade child¬ 
ren talking and listening to hams around the 
country. I did not have to ask them to come. 
They were motivated by their strong interest 
and excitement of who would be next to 
talk into the microphone.. Finally, several 
teachers asked if I would let other children 
come in and have the opportunity to talk 
over the radio. Why not! During the next 
few days over 175 students visited my room 
with well over 100 having the opportunity 
to talk. Many did not want to talk and they 
were not forced into doing so. On the last 
day of the week while we were making 
contact with several hams in California, 
Mexico, and the Canal Zone, a photographer 
from the local newspaper walked into the 
room. He, too, had heard of the excitement 
that had been generated by our radio. A 
picture and a short write-up telling about 
amateur radio in our classroom appeared in 
the next night’s edition. 

During that week, my class was exposed 
to new understandings relating to amateur 
radio. Also, they learned more geographical 
locations in five days than 1 had been able to 
teach them is several previous weeks. Why? 
Because now they had a purpose in locating 
and remembering the originating points of 
various contacts. All in all the week was 
most exciting. 

After the radio was taken home, and the 
room started to get back into a normal 
routine, I had time for introspection. This 
had been one of the happiest moments of 
my teaching career. I did not have to 
motivate the children; they were motivated 
by amateur radio. I did not have to squeeze 
questions out of the children; they asked 
question after question because this was 
something exciting and something about 



Try Ham Radio—A study of communica¬ 
tions by the sixth graders of Robert Wood 
at Washington School was highlighted this 
week by an actual demonstration of "ham" 
equipment, owned by Wood, an amateur 
operator. Wood, shown at right above, looks 
on while Kim Schumann, 11, son of Mr. and 
Mrs. Milton F. Schuman, talks into the 
microphone. Other students in the picture 
are Denise Link, 11, daughter of Mr. and 
Mrs. Kenneth Link, and Steven Edgar, 11, 
son of Mr. and Mrs. William Edgar. During 
the week the children made contacts with 
an operator in Mexico, several in California, 
with a ship passing through the Panama 
Canal, and numerous contacts throughout 
the country. Youngsters in other classrooms 
at Washington visited Wood's room to view 
the unusual activities. The children also 
were taught how electricity is related to 
radio and communication. The bulletin 
board display in this picture centers around 
electricity. 

(Post-Bulletin Photo) 

which they wanted to learn. I found that 
many of the children were actually capable 
of learning things that I had thought to be 
too difficult. But, most important, I learned 
more about my children. They came early in 
the morning, at noon hour, and stayed late. 
During these periods we really got to know 
each other. And most hams would agree that 
getting to know people and to respect their 
interests is an important phase of amateur 
radio. 

You Too Can Take Amateur Radio Into 
the Classroom 

After this most enlightening experience, 
and reading Wayne Green’s comments about 
getting new blood into the amateur radio 
ranks, I believe the following ideas will serve 
as a guide for other amateur radio operators 
to demonstrate their hobby in classrooms, 
and hopefully, to recruit a few new mem¬ 
bers. 

There is a trend in public school edu¬ 
cation to enlist the aid of lay people to serve 
as resource persons to enrich the curriculum. 
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This may be the first important step in a 
planned recruitment campaign. I would re¬ 
commend the following procedures to one 
interested in serving in the capacity of a 
resource person: 

1. Contact the person responsible for the 
instructional program of the school. This 
person might be the superintendent, an 
assistant superintendent in charge of cur¬ 
riculum, or maybe the elementary school 
principal. Tell them what you could offer 
the teachers while they are presenting a 
science or social studies unit. Remember, 
when you are planning at this level, you 
must emphasize the instructional aspects and 
how this will aid the education of the child. 
We hope that we will interest some children 
to the extent that they will become ama¬ 
teurs, but first let’s just expose them to this 
hobby for fun and enjoyment. 

2. If you are the friend of a teacher, offer 
your services to help her teach a unit on 
electricity, radio, communications, etc. 
Again remember, we are trying to.provide a 
service to the teacher. Once teachers find 
out about a person who is interested in 
children and education, half of the battle has 
been won. 

Now that some form of initial contact has 
been made with the people responsible for 
the instructional program, what should you 
consider when you are called upon to serve 
as a resource person? 

1. Get in contact with the classroom 
teacher. You may wish to ask the following 
questions: What instructional unit are you 
presently teaching and how will I be able to 
best serve you in your teaching? What grade 
level do you teach? How old are the child¬ 


ren? Have they had any previous contact 
with amateur radio? What do you know 
about amateur radio? Could I give you some 
material to help prepare yourself as well as 
the children? Could I come to survey the 
classroom and area to determine the antenna 
placement and power outlets? (This could 
present a problem for some schools.) 

2. Remember, the classroom teacher is 
the person directly responsible for the in¬ 
struction of the children. Work closely with 
her and aid her in any way possible. Many 
teachers do not know about amateur radio 
and this may be their first contact with it. 
Expect questions that you may take for 
granted when it comes to your license, 
equipment, safety factors, etc. This is the 
time to remain cool, calm, and collective. 

The big day arrives. The proper school 
contacts have been made; the antennas and 
equipment may be in place, or, depending 
upon the time factor, let the children watch 
you set it up. The children are anticipating 
the guest speaker who will demonstrate 
amateur radio. What do you do? How do 
you act with sixty eyes upon you? The 
following suggestions may make your first 
classroom presentation a bit easier: 

1. Relax, this will be fun. Your voice has 
probably been heard by more hams at one 
time than by those who will hear you today. 

2. Watch your vocabulary. These are 
elementary school children, not electrical 
engineers; however, don’t coo and gurgle 
with them either. 

3. Have your presentation planned. You 
will probably have only a set amount of time 
so know what you can do within that time 
limit. 

4. There is an old Chinese proverb that 
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goes like this: 

I hear and I forget . . . 

I see and I remember . . . 

I do and I understand . . . 
Therefore, get the children involved in dis¬ 
cussion, and most important, give as many 
children as possible a chance to speak over 
the radio. Some will be shy, so don’t force 
them. There will be plenty of little “hams” 
in the room. 

5. Conclude your presentation with the 
idea that if any of them are interested in 
learning more about amateur radio, they 
could call you or make personal contact. 
Give each student a qsl card. 

After your presentation is concluded, 
equipment taken ’own, and you are pre¬ 
paring to leave, be sure to thank the teacher, 
principal, and others directly responsible for 
giving you the opportunity to demonstrate 
amateur radio. Today there are many pres¬ 
sure and hobby groups that wish to use the 
classroom for their own benefit. If we are to 
expose children to amateur radio, then we 
must sell the idea of how we can help the 
teacher and school educate the child. When 


you are in the school, you are teaching, 
recruitment of future hams is secondary in 
nature. If the children are impressed and 
genuinely interested, they will contact you. 

After taking a poll of several elementary 
school teachers, principals, and superinten¬ 
dents in regard to utilizing amateur radio 
operators to enrich the school’s curriculum, 
I found that 99.9% of those polled were 
excited and thought this to be an excep¬ 
tional learning opportunity for children and 
teachers alike. Many teachers said they knew 
nothing about amateur radio but would like 
to learn more. This is a hobby that I have 
been engaged in since ninth grade. I wish an 
amateur radio operator would have visited 
my elementary classroom so I could have 
been exposed earlier to this worthwhile 
hobby! 

Now that I am teaching at a university, I 
have wondered many times about the value 
of the amateur radio in my classroom. 
Recently, my ex-principal visited the univer¬ 
sity on a recruitment trip. According to him, 
my bulletin boards left something to be 
desired, but “project ham radio” left a 


lasting impression. 
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’Twas the night before Christmas, and from 
the hamshack 

Came the warm glow of tubes from the 
transmitter rack, 

The log had been brought up to date with 
great care 

In case the FCC might some day be there. 

Harmonics, XYL and all were in bed 

(No Tennessee Indians to addle their heads). 

I turned on the receiver, set the BFO, 

And was just settling down for a long QSO 
When up from the yagis arose such a clatter 
That I yanked the big switch to see what was 
the matter. 

Then between the dipoles and the Trap- 
Master beam 

Came a loud shout, like a heterodyne 
scream: 

“On, Clegg, Hallicrafters, on Collins and 
Elmac, 

On, Allied and Daystrom, on Johnson and 
Eimac— 

Up the mast clear to the corona ball, 

Now dash away, dash away, dash away all!” 
Quite suddenly, as I was turning around 
Down the waveguide he came with a bound. 
His nose was quite round, like an egg 
insulator; 

His cheeks were as red as a hot oscillator. 

A new microphone he held tight in his teeth 
And coax encircled his head like a wreath. 

I peeked from behind as he turned his back— 
Was that my name on a new power pack? 

He wasted no time, but went straight to his 
work 

And when he had finished, he turned with a 
jerk; 

Then laying a finger aside of his nose, 

Saying, “Pse QSL,” up the feeders he rose— 
But as he departed after leaving the gear 
“Merry Christmas to all!” I was able to 
hear . . . 

Karl Beckman WA8NVW 
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Peter A. Lovelock W6AJZ 
235 Montana Avenue 
Santa Monica, CA 90403 


The Galaxy RV-550 

Remote VFO 



If you are used to operating straight 
transceive at the home station, you may 
have become accustomed to the idea that 
a remote VFO isn’t really a must. After 
all, don’t we always work each other on 
the same frequency? So for operating 
convenience, isn’t transceive the best mode? 
OK, I figured, it must be nice to be able to 
work stations in the foreign phone bands, 
but that was a luxury for the rabid DX 
hunters. And I had made DXCC in the U.S. 
bands. Who needed split frequency oper¬ 
ation? 

Just one week of using the RV-550 sure 
changed my ideas. Now I’m convinced that 
my station would be only half equipped 
with the transceiver alone, even if I never 
worked another DX station. 

The Galaxy RV-5 50 Remote VFO is the 
natural companion to the GT-550 Trans¬ 
ceiver (see 73, page 48, May, 1969) with 
the same elegant styling. Incorporating the 
same, four transistor VFO circuit that is a 
standard-of-comparison in stability, the 
RV-550 also has the identical 500 khz 
tuning dial and large spinner knob found 
on the GT-5 50. The only other control is a 
four position FUNCTION switch. I em¬ 
phasize the word only because, unlike some 
remote VFOs, there is no separate band- 


switch control. Whatever band the GT-5 50 
is switched to, so then is the RV-550. No 
chance of getting the VFO switched to a 
different band or having to fuss with 
several VFO segments within the same 
band. Simple, uncomplicated and a pleasure 
to use. 

In practice the RV-550 adds three useful 
functions to its parent transceiver, without 
which its hard to imagine how I got along. 
The FUNCTION switch gives you these 
four options at the flick of a wrist: 

1) OFF - Just what it says. The RV-550 is 
inactive (indicated by the dial light 
being out) and the transceiver operated 
in its normal mode. 

2) REC - Receiver tuning is controlled by 
the RV-550, while the GT-550 dial sets 
the transmit frequency. 

3) XMIT-REC - The RV-550 controls 
both receive and transmit tuning in 
transceive mode, while the transceiver 
VFO is inactive. 

4) XMIT - This is just the reverse of 
function (2). Transmit frequency is set 
by the RV-550, while receiver tuning is 
accomplished with the GT-5 50 dial. 

Very sophisticated, you say, but what 
do I get out of these several functions? 

Well, suppose you are working a net and 
want to move off the control frequency to 
pass traffic with another member. He asks, 
‘where do you want to QSY?’ You flip the 
RV-550 to REC and tune it to find a 
vacant spot. Switch to OFF, ‘OK Chuck, 
7275 is clear, I’ll call you . Switch to 
XMIT-REC and you are transceive on the 
previously selected frequency to call him. 
And when you finish the traffic, switching 
the RV-550 to OFF puts you right back on 
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the net frequency, set by the transceiver 
dial. For emergency work you can trans- 
ceive on two net frequencies, switching 
between them as the situation requires 
without touching the tuning knobs. Great 
for inter-net liaison. 

You are not a net man? Well, maybe 
you have worked one of those nomadic 
types, destined to wander away up fre¬ 
quency. Tracking him with the transceiver 
dial means that he won’t find you where 
he left you, and his anguished cries will 
seemingly go unanswered. Or if he has one 
of those transceivers with a 1 khz differ¬ 
ence between transmit and receive, you 
both ‘bunny-hop’ some 10 khz in the 
course of a few overs, fromping across 
other QSOs on the way, and leaving a lot 
of blistered feelings. In either case the REC 
function is good for holding on to the 
nomad, while maintaining your transmit 
frequency stable. 

While waiting for that rare DX to wind 
up his contact with a long-winded W6, you 
can put the RV-550 on REC to scan for other 
hot ones, with the capability of going 


on XM1T-REC to get a quick contact, then 
to OFF and the original frequency in time 
to catch the rare one as he gets his last of 
a string of 73s. Handy for contest 
flexibility. 

If you’re wondering what function 4 is 

good for.! The VK9 you can copy 

loud and clear says you are clobbered and 
begs you QSY up ten, which he finds to be 
in the clear. A quick check on REC proves 
this spot is solid QRM at your end. No 
mind-tell him to stay put, switch to XMIT 
and tune the RV-550 to the frequency he 
can hear you. 

Hooking up the RV-550 to the GT-550 
requires all the time it takes to plug in the 
two cables supplied, between the units. The 
GT-550 furnishes the regulated 12VDC. 
Hardest part is getting the VFO out of its 
shipping container—those Galaxy packers 
must be trying to set standards for the 
I.C.C. when it comes to protecting their 
wares. 

Oh! By the way, the RV-550 is also fine 
if you are a rabid DXer and want to work 

the fellows in the foreign phone bands. 

. . . W6AJZ 
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Jim Ashe 


Calculation 

Made a Little Easier 


If you have trouble working with num¬ 
bers and simple calculations in electronics, 
you have lots of company. The standard 
American high-school mathematics program 
comes close to 100% efficiency in producing 
graduates who cannot avoid having real 
trouble with even the simplest mathematical 
calculations. A part of the reason was 
uncovered a few years back by the American 
Mathematical Association in a survey which 
disclosed that better than 50% of high- 
school math teachers were afraid of mathe¬ 
matics. And that indicates you have 
probably been exposed, in your formative 
days, to one or more such teachers. Very 
unfortunately, fear is contagious. 

Probably you have noticed when a man is 
afraid of something, if he has to work with 
it, he becomes slow, tense, and cautious. His 
chances of making a mistake may actually be 
increased, yet error may be what he most 
wants to avoid. How about that? Does this 
resemble your style of doing calculations? 

Yet, if you cannot handle even simple 
math, you suffer under a very considerable 
handicap. Electronics is a very fine hobby, 
but it is a better one if you can estimate 
appropriate component sizes, circuit volt¬ 
ages, signals, and the results of wiring 
changes. Perhaps you have to compete in 
your work for promotion, or even for a job, 
against another person who can handle 
mathematics better than you can. This can 
be a terribly serious affair, and very frus¬ 
trating too. Here are two key ideas that will 
help you to use mathematics more effec¬ 
tively, and in the rest of the article I will 
apply these key concepts in several different 
ways. 


My first point is, school mathematics is 
unnaturally perfect. Teachers, typically, lack 
engineering or scientific experience, and 
they draw very sharp lines between “right” 
answers and “wrong.” These differences 
only rarely exist in real life, yet if you retain 
these false standards in the back of your 
mind when you are using figures and equa¬ 
tions you may try too hard to avoid error. 
And, as a result, fall into it. 

And the second key point is that mathe¬ 
matics is a practical art. You do not believe 
that? Then, if you have never thought of it 
from this perspective look at the instant 
results obtained by thinking about resistors, 
capacitors, signals, alternating voltages, 
antennas, transistors, you name it. The 
language of electronics, as of the science 
from which that electronics is derived is 
mathematics. This fact is only doubtful 
because of the large amount of purportedly 
technical electronics study material pre¬ 
sented “without that math jazz.” The man 
who has mastered this kind of learning 
comes to an instant halt when asked to 
design even a simple circuit, and will fre¬ 
quently make only slow progress when 
required to service a circuit that needs only a 
little more talent than plugging in tubes. 

That’s most circuits, nowadays. 

Now, About Numbers 

Numbers become much easier to work 
with after we find out something about how 
they are made up. They are quite interesting 
and some people become extremely enthu¬ 
siastic experimenters, working with pencil 
and paper to discover new things about 
numbers. 
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1 
2 

3 

4 USE TERMS 

5 "DIGIT” OR “INTEGER” 

6 

7 

8 
9 

10 INTEGER TEN, COMPOSED OF 

: DIGITS ONE AND ZERO 

372 INTEGER THREE HUNDRED 

SEVENTY TWO, COMPOSED 
OF DIGITS THREE, SEVEN, 
AND TWO. 

Fig. 1. Terms "digit" and "integer" have 
same meaning at low end of the number 
scale, but different meanings for values over 
nine. 




Very often when we are talking about 
numbers, we use two new words. See Fig. 1. 
These terms enable us to avoid confusions 
which might arise in saying, for example, 
“This number is composed of the num¬ 
bers ...” Instead, we say, “The integer 456 
is composed of the digits four, five, and six.” 
“Number” is a rather nice word in itself but 
rather general and so I will use the new 
terms when I need to be accurately descrip¬ 
tive. 


14,756 equals 10,000 
plus 4,000 
plus 700 
plus 50 
plus 6 


(ONE TEN-THOUSAND) 
(FOUR THOUSANDS) 
(SEVEN HUNDREDS) 
(FIVE TENS) 

(SIX UNITS) 


Fig. 2. This is how a large value is built of 
decreasing decimal products. Digit value 
increases to the left. 


Here is a rather sizable number: 14756. 
This integer is actually a shorthand descrip¬ 
tion of a sum, which I have worked out in 
Fig. 2. Here we discover it consists of a 
principal part of 10,000 plus assorted 
smaller parts adding up to a respectable 
amount in themselves. They make up nearly 
one-third of the total amount, and could 
never make up one-half of it. Why is that? 
Now, since the units, the tens, and maybe 
even the hundreds, do not add up to much 
compared to the thousands and ten-thou¬ 
sands, why not drop them off so we can 
work with a simpler integer when cal¬ 
culating? Engineers do this routinely, and it 


is called “rounding off.” 

Sometimes it is convenient to break down 
integers in another way. This is called 
factoring, shown in Fig. 3. Here we see, for 
instance, the integer 1758 is obtained by 
multiplying 2 x 3 x 293. When you have 
done a lot of numbers work you tend to 
watch out for this structure since you may 
be able to find an easier way to do the 
calculation. Some handbooks contain tables 
of factors and primes and if you can find 
such a table perhaps you’ll find it sur¬ 
prisingly interesting. 


4 = 2 2 = 2 x 2 
114 = 2x3x19 
247 = 13 x 19 
616 = 2 3 x7x 11 

1758= 2 x 3 x 293 

1759 is prime 

1760 = 2 s x 5 x 11 

Fig. 3. Most integers are composed of 
smaller integers taken as a product, but a 
few "prime" integers are not factorable. 

A prime number is one which is not 
divisible by any smaller number, without 
something left over. If we divide our 1758 
by 2, which goes perfectly into it, the 
remaining integer is 3 x 293. Then we can 
divide out the three, leaving the 293. But the 
293 is prime, since there is no smaller 
number we can divide into it without a 
fractional remainder. 

Numbers can become real friends, with 
some practice. You can learn many things 
about them, and if you look around you 
find them in almost everything men do, and 
in nature too. Many plants grow according 
to numbers and simple mathematical rules. 
If you would like to develop some feel for 
this subject, there is probably no better 
book available than How to Calculate 
Quickly, by Henry Sticker, from Dover 
Publications. 

Sticker provides a series of step by step 
exercises, which serve the same purpose as 
throwing and catching a baseball again and 
again, just for practice. After a little while 
you discover a growing feel for what num¬ 
bers are and do, and they become familiar, 
reliable friends. Only patience is required. 
Intelligence has far less to do with it than 
most people believe. 
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Rounding Off Numbers 

When I have to work out a calculation, 
my first step is to bring together neatly all 
the numbers I need to work with. If the 
calculations are involved the figures go in a 
handy column at the right hand side of the 
paper (I’m a southpaw) and maybe I add a 
few notes on where some of them came 
from in case I should want to check back 
later to verify accuracy. But for simple 
calculations I will usually write the numbers 
in where I am going to use them. Maybe I 
look again at one or two of them because I 
want to be sure they are correct and that I 
did not transpose digits anywhere. That is, I 
did not copy 6902 as 6092, for example. 

Next, I round off any integers that have 
too many complicated digits. This will make 
the calculation much easier. For an example 
of what you can gain by rounding off 
integers, see Fig. 4. Here I have rounded off 
two integers by replacing digits with ques¬ 
tion marks, and we see that rounding off 
reduced the job of multiplication by better 
than half. It reduces the possibility of error, 
too, and improves the chance that when you 
make an error (and we all do) it will be 
easier to find, and you may even spot it 
immediately after you goof. 

1.2 ? ? 
x 1.2 ? ? 

? ? ? ? 

? ? ? ? 

2 4?? 

12?? 

1.4 ? ? ? ? ? 

Fig. 4. Replacing one half the digits in this 
multiplication problem has reduced the 
work by more than half. If we removed 
uncertain or unnecessary digits in this way, 
there would be no loss of accuracy for 
practical purposes. 

Now let’s think about a familiar number, 
often used. Some well-intentioned but not 
very mathematical state legislator once pro¬ 
posed a law making pi exactly equal to 
three. I read about this in the writings of a 
man who felt the idea was pretty ridiculous 
since pi is a natural number, which the 
mathematicians call a non-terminating 
decimal. As originally proposed the idea is 
ridiculous, but it also started me writing this 
article, and now we are going to take a 
second, practical look at it. What does this 


do to the accuracy of our calculation if we 
go ahead and use this pi equals three value? 

It’s instantly clear a calculation with a 3 
in it will be far easier to do than the same 
calculation using a 3.14159.. . And if we 
work out the percentage error this modifica¬ 
tion introduces, we discover it brings in a 
minus 4.5% error. Since we conventionally 
use 10% or even 20% components, we can 
usually ignore that 4.5% error and avoid 
some useless work. Now let’s go into the 
ideas behind rounding-off numbers. A little 
knowledge can be a dangerous thing, you 
know. 

Looking back at Fig. 2 we see that some 
digits are more “significant” than others. 
The left-hand digit, representing ten-thou¬ 
sands, carries far more of the total value of 
the integer than does the hundreds digit. 
This key point, taken with some thoughts 
about error and percentage accuracy, enables 
us to work out a practical view of rounding 
off for electronics calculations. We can 
round off many significant digits to two and 
occasionally three, but if we round off to 
one significant digit we often generate un¬ 
acceptable error. Sample calculations in Fig. 
5. 


Original 

Rounded 

Percent 

integer 

integer 

error 

1.1 

1 

-10% 

1.4 

1 

-29% 

1.5 

2 

+33% 

1.6 

2 

+25% 

1.9 

2 

+5.3% 

2.1 

2 

-4.8% 

2.5 

2 

-20% 

5.1 

5 

-2% 

5.5 

6 

+8.3% 

9.5 

10 

+5.3% 

9.9 

10 

Fig. 5A. 

+1% 

Original 

Rounded 

Percent 

integer 

integer 

error 

1.11 

1.1 

-0.9% 

1.14 

1.1 

-3.5% 

1.15 

1.2 

+4.3% 

1.16 

1.2 

+3.4% 

1.19 

1.2 

+0.8% 


Fig. 5B. 


Fig. 5. The effects of rounding off depend 
on the change in effective size of the 
integer. Rounding off two digits to one as in 
5A will often introduce sizable errors. 
Rounding three digits to two can never 
introduce more than 4.3% error. 
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The best case of rounding off two signifi¬ 
cant digits to one is rounding 9.9 to 10, or 
9.1 to 9, and here we find about 1% error 
introduced. But at the other extreme, if we 
round off 1.5 to 2 we find a 33% error. The 
change in value is very great. 

But if we are rounding off three digits to 
two, the very worst possible case is rounding 
off 1.15 to 2, which introduces a 4.3% error. 
Any other rounding off 3 digits to two will 
cause a smaller error. Briefly, we can round 
off two significant digits to one if the 
difference is not too great, and we can 
practically always round off three significant 
digits to two. 

Rounding off is not merely a matter of 
dropping digits and increasing the remaining 
RH digit by one if the next digit was a five. 
See Fig. 6. When the next digit is a five, we 
always terminate the rounded integer with 
an even digit. This strategy averages round¬ 
ing errors over many calculations of the 
same type, and offers the convenience of an 

5 to be dropped, 

3.75 — 3.8 always round to 

3.85 — 3.8 even integer. 

3.95-4.0 
4.05-4.0 

Fig. 6. We always round off to next higher 
even digit preceding a dropped five. 

even number to work with. Maybe we can 
factor out the 2 and use it elsewhere. 

Standard Notation 

Let’s review our discussion of rounding 
off numbers. We can easily reduce any 
complicated integer to a simpler one, 
probably consisting of two nonzero digits 
and a collection of zeroes at one side or the 
other to fill spaces out to the decimal point. 
When we use these rounded-off integers in 
calculations, we work with the nonzero 
digits, and the zeroes come along to help us 
find the decimal point’s location when the 
work is done. 

Why not separate the nonzero 
digits — the significant digits — from the rest 
of the number? Then we could do our 
calculation with a really minimized effort, 
and catch up on the zeroes and decimals 
later. And this would make our calculations 
more reliable too, since if we could reduce 
all numbers to significant digits between say 


one and 10, we would be able to use an 
intuitive check on the accuracy of our result. 
For example, if our calculation boiled down 
to something like 5.4/2.6, we see instantly 
the result has to be near 2. Is there some 
way we can do this? 

Yes, and it is called “scientific notation.” 
Science is no respecter of human abilities 
and presents scientists with numbers larger 
than the mass of the universe in grams and 
smaller than the radius of the electron in 
meters. Very dissimilar numbers often 
appear in the same calculation, and so 
scientists and engineers commonly use 
scientific notation as a way of keeping their 
integers down to a usable size and variety. 

Here is the key point. The numbers we 
use cover a range from indefinitely near zero 
up to very, very large. There is another 
matching set, exactly the same but provided 
with a minus sign, on the other side of zero. 
See Fig. 7. Here I have written out several of 


Original 

Scientific 

Metric 

integer 

notation 

prefix 


etc. 

. 


1,000,000 

10 6 

mega 

100,000 

10 s 


10,000 

10 4 


3,000 

3 x 10 3 


1,000 

10 3 

kilo 

300 

3 x 10 2 


270 

2.7 x 10 2 


100 

10 2 


30 

3 x 10 1 


10 

10 1 


1 

10° 


0.3 

3 x 10” 1 


0.1 

10 -1 


.03 

3 x 10“ 2 


.01 

10' 2 


.003 

3 x10~ 3 


.001 

10” 3 

milli 

.0003 

3 x10~ 4 


.001 



.0001 

10 -4 


.000001 

lO" 6 

micro 

etc. 




Fig. 7. Practice writing numbers in scien¬ 
tific notation by making up new ones to go 
between those shown, and then venture off 
the ends of the scale. Where do metric 
prefixes giga and pico go? 
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these integers, namely some of those close to 
one (1). You can extend this list as far as 
you please towards zero, although you will 
never reach it, and as far as you wish 
towards infinity. You have no chance of 
reaching that either, since somebody can 
always write down a number smaller or 
larger than your best. 

Yet however far you go you can always 
write your integer in the simpler form of 
Col. 2. Here I have rewritten it as a pair of 
significant digits with a ten-power supple¬ 
ment which tells you how far to move the 
decimal point, and which way, to recon¬ 
stitute the original integer. The ten’s ex¬ 
ponent indicates the decimal must be moved 
to the right or if the exponent is negative 
you must put the decimal off to the left. Try 
writing down some numbers between those 
provided, and then some larger or smaller 
ones than any written here, and you will 
shortly develop a strong feel for this nota¬ 
tion. You’re getting it when you discover 
this sequence forms a kind of rainbow of 
numbers. 

I’ve listed the familiar metric prefixes in 
the third column. Here you see the prefixes 
are made to order for use with the scientific 
notation system. Indeed, I think they fit in 
so well because that is where they came 
from. Note the engineer thinks in terms of 
numbers from one to one thousand, and you 
will too if you practice for a while. 

Kicking Ten-Powers 

Once we have a number rounded off and 
then converted into scientific notation form, 
we are nearly ready to calculate with it. But 
first we may want to make some changes, 
just for convenience, and there are two kinds 
of alteration we may find useful. 

Both hinge on the nature of the ten- 
powers left over after we have sorted out the 
significant digits. You can trace these out in 
detail by imagining multiplications and divi¬ 
sions by tens, and you will soon master a 
shorthand-like skill for this simple work. The 
first question is, what do you do with a 
ten-power placed under a fraction bar? 

Chances are you move it upstairs, since 
that is where your answer comes out. To 
make this change you simply cross out the 
ten-power under the bar and write it above 


the bar with its sign reversed. That is, if you 
have a 1()3 under the bar you replace it with 
a 10*3 upstairs. Here is an interesting 
thought: what if you had a 1 ()3 on each side 
of the fraction bar? 

That would be as if we wrote down a 
1000, and divided it by 1000. A one (1) 
must come of this. So we rewrite our 
10^/1 O^ as 1O^ x 10*3, and the only way we 
can get a result of 1 0® or one is to add the 
exponents. Several examples are provided in 
Fig. 8. 


10 3 = 

KT 3 

10 3 

10 3 

io 3 x : 

olo 

II 

10 7 - 4 = 


BUT 

10 7 
Fo -4: 

i 

= 10 7+4 

0.86 x I 

V = ou 

l 3 x 

0 


* 3 = io° 


10 J 


= 10 


l l 


i 


x lcr 


x 10' 


120K £2 1.2 x 10 s 


_3_ 

1.2 


Fig. 8. Ten-powers can be moved around 
before and during the calculation to make 
the work easier. 

And the other change you may want to 
make is, what if one of the significant digit 
numbers is an inconvenient size? For 
instance, perhaps you have come up with an 
860 and you would like to have a 0.86 
because you are dividing and you see that 
dividing by 0.86 will make the answer rather 
larger than the numerator of your fraction. 
You probably see already that you convert 
the 860 to 0.86 x 103, and put the 103 
upstairs or maybe you place it next to a 
handy 10*3 and they cancel to reappear as a 
one (1). Very often in electronics work you 
would break up a 10'6 into a 10*3 x 10*3, 
and take out one or both its factors in this 
way. 

With some practice you can quite con¬ 
fidently kick ten-powers around inside the 
calculation you’re going to do before you 
come to the actual computation with the 
significant digits. This makes the work very 
much easier, and errors far less likely. Well, 
let’s put all these ideas to work in some real 
electronics-type calculations. 
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Sample Real Calculations 

We can begin with a very simple calcu¬ 
lation that has a twist in it. I have a 1.2 
megohm resistor and I think I should add a 
series 68 K resistor. What will be the result? 
Such a question could come up if we were 
doing bridge test on some resistors to choose 
a pair adding up accurately to some pre¬ 
determined value. The twist is, to add these 
values using scientific notation. See Fig. 9. 

1.2 megohms = 1.2 x 10 6 f2 1.2 x 10 6 H 
plus 

68K ohms = 6.8 x 10 4 Q .068 x 10 6 £2 

Cannot add 1.268 x 10 6 £2 
these! 

Fig. 9. When adding numbers in standard 
notation, change them all to the same 
ten-power suffix, and then add in the usual 
way. 

When we add numbers in scientific nota¬ 
tion, we must cast them all into the same 
form. Each must have the same ten-power 
multiplier. If we added a ten and a hundred 
but forgot to make this correction, we could 
wind up with a twenty or a two hundred, 
both quite in error. If we kick tens the 
hundred can be written as ten tens so that 
we wind up with a sum of eleven tens or 
110, or we can do it in hundreds terms. 

Now here is a familiar simple circuit. It is 
a simple rc circuit whose characteristics we 
see at a glance. At very low frequencies the 
capacitor has inappreciable effect upon the 
signal, and at very high frequencies the 
capacitor shunts the signal irresistibly to 
ground. At some intermediate frequency the 
capacitive reactance equals the resistance 
and the two components act as a voltage 
divider. This is the familiar minus-3-db 


corner frequency, and we want to calculate 
this frequency for the network shown. See 
Fig. 10. 

Perhaps we don’t recall just what the 
equation is, so we write down something like 
it: resistance equals capacitive reactance. 
The f and the R change places, and we have 
the relation needed. Since there are so few 
numbers to plug in we bypass making a neat 
table and write the values directly into it. 
Besides, they are instantly available from the 
schematic. 

If we call pi equal to three and double it, 
that doubles the rounding error but every¬ 
thing else too, so the percent error is the 
same. The resistance 39 K ohms becomes 
4 x 1()4 ohms, and the .0015 mfd capacitor 
becomes 1.5 x 10'9 farads. 

I didn’t plan it that way but all this works 
out very easily to 36 x 10'$, and then we 
kick exponents to discover a fraction prac¬ 
tically the same as 3. The answer is 3 khz. 

Now we can work this out in more detail 
to discover how our approximate answer lies 
in regard to all the possible answers. Yes, 
there are many possible answers because we 
did this one using nominal values for the 
components. In real life each has a tolerance 
of plus/minus 10% or more! Repeating these 
calculations in a more detailed and tedious 
way (I used my slide rule) brings the result 
our exact answer is very near 2.72 khz, and 
with real 10% components we should find a 
minus 3 db point between about 2.15 khz 
and 3.29 khz. Our approximate answer was 
safely within these limits. 

Here is an example that demonstrates 
how easily we can work with numbers very 
different in value. How many electons could 
we place side by side across the diameter of 


39 K£2 

IN Q-WV - j— — o OUT 

^ .0015 mfd 

—L- . f= _J_ 

2tt fC ’ 2n RC 


2tt x 39 Kft x .0015 mfd 6 x 4 x !0 4 x 1.5 x !0' 9 

f = T7 L -5 = x 10 3 = 3 khz 
j 6 x 10 36 

Fig. 10. RC calculation becomes simpler with each step before doing multiplication 
and division. It becomes so simple there is almost nothing to do! 
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Sun diameter 1,390,600 km 
Electron radius 2.81751 x 10~ 13 cm 


Sun dia. 1,390,600 km 1.4 x 10 9 meters 

= - = -~- = 2,5 x 10 23 electrons 

Electron dia. 5.62502x 10 cm .56 x 10" 14 meters per sun diameter, 

approximately 


Fig. 11. This example shows that numbers 
of very different value can be as easy to 
handle as those not very different from 
another. We simply get an extremely large 
answer. 

our sun? It must be very many. Looking up 
facts in a convenient handbook, I found the 
sun’s diameter in kilometers and a nominal 
electron radius in centimeters. These values 
and the appropriate calculation appear in 
Fig. 11. Most of the work went into kicking 
tens around and although we may not be 
able to visualize 2.5 x 10^3 electrons (I can 
picture 7 or 8, 1 think) we can work as easily 
with such a numerical value as we can with 
our old friend 47 ohms. 

I haven’t by any means exhausted the 
resources available for making calculations 
easier. But now you know a few of the basic 
ones, and you can look around for more. 
Practice helps wonderfully. There is one 
class of aids that deserves an article in itself 
which I have not mentioned yet. That is the 
various engineering aids available in a nearby 
book, a library, or an electronics supply 
house. 

When you want to find a result, perhaps 
you can avoid calculations by looking it up. 
A handy engineering table may contain your 
problem all worked out. Or you may be able 
to use a graph, a nomograph (a sort of 
calculating graph) or a chart. Various slide 
rules and other calculators are available too, 
and all these tools can be used to make your 
work easier. Calculate if you must, yet 
always look for a better way to find your 
needed result. 

Still, the key to using any of these aids is 
just the basic ideas I’ve set forth here. You 
can always use them. Good for you if you’re 
using these tools already; this article will 
help you use them better. And if you 
haven’t tried them yet, the concepts I’ve 
described will make mutual introductions 
much easier. 

. . Jim Ashe 
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to 175 MHz. $19.95 ppd. 
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• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 
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ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high impedance AGO or 
manual gain control if needed, 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
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• Full wave UHF diodes protect input transistor. 

• Operates on & to 16 volts DC, 5 to 15 Ma. 

New York City and State residents add local sales tax. 
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1 . 

Turkey 

6. 

Clipperton 

2. 

Romania 

7. 

Ecuador 

3. 

Antarctica 

8. 

i srael 

4. 

Navassa 

9. 

Vatican City 

5. 

Surinam 

10 . 

Easter island 



11. 

Rodriguez 
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Universal Dual - Frequency 

Crystal Calibrator 


John J. Schultz W2EEY 
1829 Cornelia Street 
Brooklyn NY 11227 


Here is a simple and inexpensive crystal 
calibrator circuit using IC,s which can be 
used as presented or expended to build a 
“tailored” calibrator for any receiver. 

It is often desirable to have a crystal 
calibrator with two or more output frequen¬ 
cies and with a rich harmonic content so 
that searching for markers on the higher 
frequency bands, such as 10 and 15 meters, 
is made easier. Both of these goals are easily 
achieved by the use of digital integrated 
circuits. Furthermore, the whole calibrator 
unit is far simpler to construct and more 
economical than ever would be possible with 
either vacuum tube circuitry or discrete 
solid-state circuitry. 

The calibrator to be described, which 
provides markers at the fundamental crystal 
frequency used, is termed “universal” for 
several reasons. No tuned circuits are used 
and the unit can be used with almost any 
crystal from 100 kc to about 10 me and still 
provide a fundamental and half-frequency 
output. The stages are really “building 
blocks” and the unit can be expanded in any 





Fig. 1. Block diagram of stage functions 
in the calibrator. 



Many construction possibilities can be de¬ 
vised. Here the calibrator is assembled on 
a 1-inch x 2>2-inch perforated board. The 
placement of the IC's simply follows Fig. 2 
with the two oscillator circuit/JL914's next 
to the crystal. 

manner desired to provide multiple fre¬ 
quency outputs or to use any division ratio 
that is an even multiple of two. Thus, 
depending upon the calibration markings on 
the frequency scale of a receiver or trans¬ 
ceiver, one can build a calibrator that will 
suit these markings rather than accept the 
output of a standard calibrator circuit. 

Circuit Description 

Fig.l shows a’block diagram of the basic 
calibrator unit. Two Fairchild juL 914 units 
form the oscillator circuit. As can be traced 
by following the circuit diagram of Fig. 2 
and the internal /jL 914 circuit, the oscillator 
is actually a multivibrator which is control- 
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led by the frequency of the crystal used. 
Circuit operation is very stable and the 
square-wave output not only has the desired 
richness in harmonics (remembering that a 
square wave is composed of a sine wave 
fundamental and an infinite number of odd 
harmonics of the fundamental), but is the 
required wave-form to operate the divider 
circuit. 

The divider circuit uses a single Fairchild 
H L 923. The IC contains some 12 transistors 
in an arrangement known as JK flip-flop. It 
probably would only cause confusion to 
present the internal circuit of the unit, 
especially since its operation can be under¬ 
stood easily (for this application) simply in 
terms of its terminal functions. The unit can 
be regarded as a simple toggle switch that 
will only operate when it receives a positive 
going voltage (note that the voltage must be 
changing; a steady voltage does not affect 
it). So, if a square wave is applied which 
starts out positive, it will trip the switch. 
The switch will not be tripped again until 
the next square wave cycle. And again the 
switch will not be tripped until another 
whole input cycle occurs. Thus, the switch 
changes position half as fast as the input, 
and the output frequency is half that of the 
input frequency and also a square wave. 

The'buffer stage is not absolutely neces¬ 
sary but it does isolate the output from the 
divider stage and also insures a maximum 
voltage swing at the output. As shown in the 
insert diagram of Fig. 2 there are really two 
separate dual transistor stages in the ^tL 914, 
and each of them is used as a separate buffer 
section—one for the fundamental marker 
output and one for the half-frequency mar¬ 
ker output. 

One can include as many divide-by-two 
HL 923 stages between the oscillator and 
buffer as desired. Only the final divided 
output can be used or one can switch-select 
outputs at the input and output of each 
divider stage. Some of the tradeoffs that 
might be involved in constructing a long 
string of dividers to obtain a given marker 
frequency are discussed later. 

Construction and Adjustment 

Fig. 2 shows the wiring diagram of the 
dual frequency calibrator. There is little 
more to the unit than the interconnection of 



uL9I4 



Fig. 2. Complete schematic of the dual fre¬ 
quency calibrator. Insert drawing shows 
internal circuit of the JUL914. Terminal num¬ 
bers for the IC's are shown as they would 
be seen viewing the units from the underside. 

leads between the IC units. The photograph 
shows how this circuit was assembled on a 
piece of perforated board. The leads of the 
ICs were simply soldered directly together, 
although the use of IC sockets is recom¬ 
mended if one is not adept at soldering 
connections quickly, since excessive heat 
build-up can destroy the IC units. The 
circuit also easily lends itself to PC board 
construction. 

The 1K ohm resistor shown in series with 
the crystal may have to be varied in value 
somewhat to achieve immediate oscillation 
upon the application of power to the unit. A 
5K potentiometer can initially be used in 
place of the resistor to determine the resistor 
value required and then a fixed value resistor 
substituted. An oscilloscope is useful but not 
absolutely necessary at this point to 
optimize the square wave output shape of 
the oscillator. The oscillator will work with 
crystals up to about 10 mhz and a crystal 
switch can be used if desired to obtain a 
choice of fundamental frequencies. Each 
crystal should, however, be placed in series 
with an individual resistor of IK ohm 
nominal value. 

The output is taken from each section of 
the /iL914 buffer unit through 100 mmf 
coupling capacitors and may be connected 
to the antenna input circuit of a receiver 
through a selector switch. The output may 
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also be connected to the secondary side of 
the input circuit of a receiver; but then the 
coupling capacitors should be reduced to a 
few mmf to prevent loading and detuning. 
One need use only as much capacitance as is 
necessary to obtain satisfactory signal out¬ 
put. With small amounts of coupling, satis¬ 
factory markers should be heard at least 
through 10 meters. Note should be made of 
the fact that when using both sections of the 
/iL914 as buffers on different frequencies, 
some intercoupling does take place. The 
selected output will predominate, but the 
other output will also be heard. Normally, 
this condition has little practical drawback, 
but if it is desired to achieve maximum 
separation, only one section of a /iL914 unit 
should be used per /iL914 unit. 

Normally, the slight adjustments neces¬ 
sary to choose the proper crystal circuit 
resistor and to couple the unit to a receiver 
are all that is necessary. No provision was 
made to “trim” the oscillator frequency for 
several reasons. When using low-frequency 
crystals (below about 500 khz), the accuracy 
will be sufficient for most normal uses. Also, 
normally this accuracy will be within that to 
which it is possible to adjust the crystal 
frequency by the usual audio zero-beat 
method. When zero-beating a marker with 
WWV, for example, the response of the 
audio system, headphones, etc., drops sharp¬ 
ly below 50-100 cycles. So, there will be an 
uncertain area of about 100-200 cycles, 
anyway, using this method of adjustment 
where zero-beat seems to occur. However, in 
case it is desired to try to for more exact 
frequency output, a 15 mmf trimmer can be 
used either in parallel or in series with the 
crystal to alter its frequency. 

The unit constructed used individual IC’s 
which can now be obtained widely at moder¬ 
ate prices. If one builds a more elaborate 
unit the use of dual-IC’s might prove cost 
saving.* 

Expanded Circuits 

As was mentioned before, as many /nL923 
divide-by-two units can be placed in series as 

*Poly Paks, P.O. Box 942, So. Lynnfield, Massa¬ 
chusetts 01940, for instance, markets the 6M4 unit 
for $1.49 which contains two complete jUL9l4 
“chips” and the 10M4 for $1.69 which contains 
two complete /ZL923 “chips’.’ 


desired. The output (terminal 7) of one 
/tL923 unit goes to the input (terminal 2) of 
the next mL 923 unit. Pin 4 of each unit is 
grounded and pin 8 goes to the supply 
voltage. In building a calibrator for a specific 
usage, however, it is worthwhile to explore 
the cost tradeoff between the jUL923 units 
and the cost or availability of the crystal. 
Suppose, for instance, one desired to build a 
calibrator to provide markers every 20 khz 
to correspond to the frequency markings on 
a dial scale. Fig.3 shows some of the 
combinations of crystal frequency and the 
number of /rL 923 units that could be used. 
Normally, 40 or 80 khz crystals would not 
be feasible, but 160 khz crystals can be 
purchased for about $4. Also, many surplus 
low-frequency crystals are available at low 
prices which can be used. Many an odd-ball 
crystal frequency becomes very useful when 
one finds the right division ratio to use with 
it. 

DIVISION UL92 3 XTAL 

RATIO UNITS FREGiKH*) 

2 I 40 

4 2 80 

8 3 160 

16 4 320 

32 5 640 

64 6 1280 

Fig. 3. Combinations possible to build a 

calibrator producing 20 kc markers. 

Summary 

I have tried to present a simple IC 
calibrator scheme which one can expand, as 
desired, to cover almost any marker-fre¬ 
quency need. Simple circuits have been used, 
although only slightly more complicated 
ones are available to allow frequency divis¬ 
ion by any number-not just even multiples 
of two. But, they are not suggested as a 
first-time project, and it is desirable to have 
test equipment available to check their 
operation. The divide-by-two circuits are 
essentially fool-proof, unless one makes a 
wiring error. 

Power for the calibrator can be obtained 
from a fairly well filtered source in a receiver 
or from two 1 Vi-volt batteries in series. A 
simple zener regulator circuit is advisable if 
the operating power is obtained from the 
drop across a cathode resistor or from a 
rectifier across the filament line in a tube- 
-type receiver. 

. . . W2EEY/1 
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POWERED 
TEAM 

c €ypnet Linear Amplifier 

SPECIFICATIONS: Power Rating: 1200 watts P E P 
input with voice modulation, 800 watts CW input. 300 
watts AM input. • Covers 80.40,20,15, and 10 meters. • 
Eour 6LQ6 tubes operating as grounded grid triodes. 

• Third order distortion down approximately 30 db. • 
Ei output tank tor 50 or 75 ohm coaxial antenna feed. 

* Computer grade electrolytic filter capacitors. • Sili¬ 
con diode rectifiers. • Complete with interconnecting 
cables, ready to plug into the 270 and operate. • 117 
volts. 50-60 cycles input. Available on special order for 
208-220-240 volts. • Dimensions: 5V2 in. high, 13 in 
wide, 11 in. deep. Weight: 25 pounds. (Carrying handle 
included.) 

Amateur net: $295 

Deluxe c €ypnet 270 Transceiver 

SPECIFICATIONS: Power Input: 260 watts P E P. in 

SSB voice mode, and 180 watts in CW mode • Frequency 
Range: 3.5-4.0 me, 7.0-7 3 me, 14 0-14.35 me, 21.0-21.45 
me. 28.0-29.7 me # C.F. Networks: Crystal Lattice Filter. 
Same as used in the Swan 500 C. 2.7 kc band width at 6 
db down. 4.6 kc wide at 60 db down. Ultimate rejection 
exceeds 100 db • Unwanted sideband suppressed 50 db. 
Carrier suppressed 60 db. 3rd order distortion down 



approx. 30 db. • Audio Response: fiat within 3 db from 
300 to 3000 cycles in both transmit and receive modes 

• Pi Antenna coupler for 50 to 75 ohm coaxial cable • 
Grid Block CW keying with off-set transmit frequency • 
Solid state VFO circuit temperature and voltage stabilized 

# Receiver sensitivity better than >A microvolt at 50 
ohms for signal-plus-noise to noise ratio of 10 db # 100 
kc Crystal Calibrator and dial-set control • S-meter tor 
receiver, P A Cathode meter for transmitter tuning • 
Improved AGC and ALC circuit. Separafe R.F. and A.F, 
gain controls # Sideband selector • Provision for plug 
in of VOX unit, external VFO, headphones, and Cygnet 
Linear • Tube compliment: 12BA6 VFO amp., 12BE6 
trans. mixer, 6GK6 driver. 6LQ6 pwr. amp,, 6BZ6 rec. R.F., 
12BE6 rec. mixer, 12BA6 1st I.F. amp., 12BA6 2nd I.F. 
amp., 12AX7 prod. del. A F. amp,, 6AG5 A.F. output, 12AX7 
mic. amp.. 6JH8 bal. mod., 12AV6 AGC-ALC amp. Dimen¬ 
sions: 5V'z in. high, 13 in. wide, 11 in. deep. Net weight: 
24 lbs 

Amateur net: $525 
FRECK RADIO SUPPLY 

The Old Reliable Since 1928 
38 Biltmore Ave., Asheville N.C. 28801 
phone 704-254-9551 

WE TRADE 

BankAmericard & Mastercharge - O.K. 



DECEMBER 1969 


61 



















E. Babudro VE3ECU/W0 
1426 E. 4th St. 

Duluth MN 55805 


Versatilize Your 


Transceiver 


If you are the type of fellow that likes 
to go down to the low frequency amateur 
bands (the dc bands) such as 75 and 40 
meters and join in a round table or a net, 
then you probably felt distressed because 
you had to adjust your dial for every 
transmitter that was in the QSO. In most 
cases, being slightly off frequency is one of 
the evils that comes with having a 
transceiver with incremental tuning, be¬ 
cause the thing is either misadjusted or else 
you forgot to zero the dern thing, or other 
innumerable reasons. Also the incremental 
tuning on my Eico 753 is so smooth due 
to the great bandspread that I wished to 
tune my transmit function with it as well. 
So, I put my thinking cap on and came up 
with a solution that makes it worthwhile to 
add this little tuning aid to rigs that do not 
have one. 

The incremental tuning device is basic¬ 
ally made up of a varactor diode biased by 
a pot on the front panel. As you vary the 
bias on this diode, its interelectrode 
capacitance varies, and this variable capa¬ 
city is applied across the vfo tank to vary 
the frequency. On transmit the bias is 
derived from a tap on the pot in my 753, 
thus making this frequency independent of 
the setting of the incremental tuning. 

To effect the change you will need a 
double pole triple throw switch, four coded 
and cabled wires about four feet long (four 
lead intercom cable is ideal) and a soldering 
iron. A minibox in which to mount the 
switch would also be nice. 

Locate the receiver offset potentiometer 
and disconnect the wire going to the wiper 
arm and the one going to the tap. Now 
connect two of the wires in your cable to 
this wiper arm and tap. Splice the two 
remaining wires in the cable to the wires 
that came from the wiper arm and tap and 
remember the color codes. 


The other end of the cable goes to the 
switch as shown in Fig. lb. The two points 
marked X were the original connections. If 
you wired the switch according to the 
diagram, you should have: 

Position 1 - Receiver offset only (label R). 
Position 2 - Receiver and transmitter offset 
(label RT). 

Position 3 - No offset (label OFF). 


WIPER •-*- 



VARIABLE 

RESISTOR 


TAP 


m 

A 


I 



B 


Fig. 1. la is the original circuit of the 
potentiometer that acts as the control. 1b 
is the same circuit with the switch added. 
Note that no permanent changes are made 
to the rig so as not to devaluate it, and it 
can be changed to the original condition in 
a couple of minutes. 
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The advantages of this conversion are as 
follows: 

Position 1 is the same as you have now and 
there is no change in function. In position 
2 or RT the frequency that you are 
receiving is the frequency at which the 
transmitter is tuned also. Use this position 
only to get a perfect zero beat or as a final 
touch up, never when searching for a quiet 
spot at the band edges. In position 2 you 
will also be able to correct for slight drift 
of the vfo and know that your transmitter 
is dead on your receiving frequency. In 
position 3 of your switch the offset feature 
is disabled, and whatever frequency you 
tune with your main dial will be both for 
transmit and receive. In this position if you 
are tuned in for receive properly, you 
know that you can’t be blamed for being 
off frequency on transmit. 

In case you like to operate in position 1, 
you can make a quick check by switching 
to OFF, tuning in a signal then switch to R 
(pos. 1). If the signal is off frequency now, 
loosen the offset knob, adjust the control 
for zero, beat on the signal, and tighten the 
knob with the hairline at exactly center or 
no offset. You should notice no difference 
in a received signal by switching between the 
OFF position and any other position when 
the offset control is adjusted correctly, 
offset control is adjusted correctly. 

After a little practice you will find that 
it is easy to monitor two frequencies 
slightly apart simply by adjusting your 
receiver to one with the main dial and to 
the other with the offset and then 
switching between OFF and R. 

. . . VE3ECU/W0 
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Historic . . . that’s what it is. Particu¬ 
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equipment that will aid in providing 
peak performance. You see, our An¬ 
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Transistor Class B and C 

Power Amplifier Design 

Roger Harrison VKZZRY 
1 Mary Street 
North Balwyn, E9 
Victoria, Australia 


It is now possible to obtain transistors 
which are capable of producing up to 
several watts of rf power at frequencies 
into the UHF region. Some transistors are 
capable of producing 30 or 40 watts of rf 
up to 30 mhz—at a price of course! Most 
transistors are within the average amateur’s 
budget though. 

The design procedure, especially for AM, 
is somewhat different to tubes but it is not 
difficult and once familiar with it you 
should be able to complete a design fairly 
quickly. Don’t let all the equations scare 
you, not all of them are used in a specific 
design. The equations are no harder to use 
than Ohm’s Law, so little or no trouble 
should be experienced. 

In this article I will not cover SSB and 
transistor Class A linears. This is not 
because I don’t like SSB (I do), it’s just 
that I have not experimented with SSB and 
transistor Class A linears. Sorry about that. 

The following design procedure will be 
for Class B, zero bias, rf power amplifiers 
for the following reasons: (a) ease of design 
(I’m lazy); (b) less components necessary 
(I’m a miser); (c) greater power gain than 
Class C; (d) no need to provide or develop 
a reverse base bias source. 

The first decision to be made is whether 
you want to build a CW/FM or an AM 
transmitter. Having decided that, you now 
decide on what peak rf power output 
(carrier power for CW/FM or peak rf power 
out at 100% mod. for AM) you want at 
the desired frequency. Keep in mind that if 
you want more than 1 or 2 watts at VHF 
then you must be prepared to pay out 
quite a few dollars for the privilege. The 
same might apply at hf, though more 
power can be obtained relatively cheaply 
at HF. 


The second decision you have to make 
is, “Which transistor will 1 use?” You 
should obtain the data characteristic sheets 
of several suitable transistors (ask the 
manufacturer). Now pick the transistor(s) 
which will supply the rf output at the 
desired frequency. Check that the 
minimum gain—bandwidth product, ft, is 2 
to 4 times the desired frequency. If this 
leaves you with several transistors, choose 
one with the highest hfe (high frequency 
current gain), or the cheapest. 

CW/FM Design Procedure 

(1) V cc is determined from the follow¬ 
ing formulae: 

^ BVces ,, ^ Vceq 

Vcc < —2 - or V cc <-2- 

Where BVces is the collector-emitter 
breakdown voltage and maximum, VcEO is 
the maximum allowable collector to emit¬ 
ter voltage. V cc is less than, or equal to 
half the maximum allowable collector 
voltage because the instantaneous collector 
voltage swings to twice V cc on signal 
peaks. 

(2) Now the optimum collector load 
resistance is given by: 



where Pf is carrier power 
decided above. 

(3) Now you have to match the 
collector load resistance R c to the output 
load Rl (see Fig. 1 (a) (b) and (c)). The 
problem here is to take C 0 (the transistor 
output capacitance) into consideration. At 
HF C 0 will, with most transistors, not be 
terribly significant. It may become a 
problem though at VHF. Now Figs. 1 (a), 
(b) and (c) give circuits for the Pi, T, and 
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parallel-tuned networks respectively. The Pi 
circuit is good where C 0 is only very small 
or insignificant. Also the Pi network will 
feed through subharmonics of the output 
frequency, more so than the other net¬ 
works. This may not be important. The T 
and parallel-tuned networks are very handy 
at VHF as C Q will not drastically affect 
them, note that they are easily adaptable 
to coaxial or trough-line configurations. 
For the design of these networks refer to 
the heading matching networks. 


AM Design Procedure 

(1) V cc can be determined from the 
following formulae: 

, max. Vceo 


'cc 


^BVCES 
<- A -or V, 


cc 


V cc is less than or equal to one quarter 
the maximum allowable collector-emitter 
voltage because the instantaneous collector 
voltage swings to four (4) times V cc on 
modulation peaks. (100% mod.) 

(2) Now the optimum collector load 
resistance (R c ) is given by: 


R r 


3V 2 


cc 


4Pf 


Pf = one quarter peak rf power at 100% 
modulation as decided previously. 

(3) The matching network here is the 
same as for CW/FM procedure and the 
same remarks apply. 

Matching Networks 

The Pi Network configuration is shown 
in Fig. 1 (a). The equations for determining 
the reactances of the components are as 
follows: 



where Rl is load resistance (ie. an¬ 
tenna), Rc is optimum collector load 
resistance, Ql is loaded Q of circuit. 
Practical values are in the range of 5 to 12. 


RFC 



Fig. 1 A. Circuit for the pi network config¬ 
uration. 


The capacitance of Cl can be found" 
from the nomograph on page 505 of the 
Amateur Radio Handbook by the R. S. G. 
B. or the reactance chart in chapter 2 of 
the ARRL Handbook. 

(2) Xl — Xci 1. The inductance (L) can 

be found from the same handbooks 
mentioned above.__ 

(3) Xc2 = Xcin/rUrB The value of 
Xc2 can also be calculated from the above 
mentioned handbooks. 



Fig. IB. The T-network. In this circuit the 
loaded Q is increased by raising point Y a- 
bove 1,000 ohms and transforming down to 
the load of impedance R|_. 

The T—Network configuration is shown 
in Fig. 1 (b). In this circuit the loaded Q is 
increased by raising point Y above 1,000 
ohms and then transforming down to the 
load impedance Rl- The reactances of the 
components can be found by using the 
following equations: 

(1) Ry= R c (CPl + 1) 

where Ry is the impedance at point Y, 
RC is the collector load resistance, Ql is 
the loaded Q. Practical values in the range 


5 to 20. 
(2) 

Ry 

Xl "5T 

(3) 

VrT 

Rc 

(4) 

11 

X 

(5) 

XL = Q2-Rc 

(6) 


(7) 

Xi x X 2 
^ Xi + x 2 

The values of L, C 2 & Cj can be found 
from the previously mentioned handbooks. 

The Parallel-tuned network in Fig. 1 (c) 
is a parallel-tuned circuit with the load 

tapped 

up the coil. The transistor is 

capacity coupled to the circuit via C 2 . The 

coil, L, 

transforms Rc to a higher 
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•Vcc 



PARALLEL 

(ci tuned 
circuit 


Fig. 1C. A parallel tuned circuit with the 
load tapped up the coil. 

resistance R*l. Now for practical circum¬ 
stances the turns ratio is around 3 to 1 or 
4 to 1. Thus: (a) R*l = 16 Rl or (b) R'l = 
9 Rl. 

Above 100 mhz the equation in (b) 
should be used. Below 100 mhz the 
equation in (a) should be used. 

The reactances of the components can 
be calculated from the following formulae: 

r'j 

(!) Xd =*Qj-- Ql in range 5 to 15 

(2) X L = Xq 


efficient power transfer. Keep in mind that 
these networks are not 100% efficient and 
allow for a reserve of power in the driver 
above that which is necessary to drive the 
PA. 

By referring to Figs. 2 and 3 it can be 
seen that the matching networks are similar 
to that in Fig. 1 (c). 

The equations for determining the com¬ 
ponents in Fig. 2 are as follows: 

RL = 16 Rin or Rl = 9 Rjn 
where Rl is the resistance seen across the 
coil. Rj n is the base spreading resistance 
(rbb) or hie of the PA transistor. The same 
remarks apply here as before. 

Now, (1) Xci = Rl (Ql i n range 5 
to 15) Ql 

(2)Xl = X C 1 

( 3 , x« = ^(v^)-i 


(3) XQ-Rc^y^t)-! 

L], Cl & C 2 can be found from the 
ARRL or RSGB Handbook as mentioned 
before. 

Drivers 

The driver has to deliver a certain 
amount of power to the base of the PA 
transistor, and this drive power (Pin) can 
be found on the manufacturer’s data 
charts. A number of graphs will be given 
either showing rf power output (Pout) 
versus frequency for different values of Pin 
at a certain value of Vqe or a graph of 
Pout versus Pin for different values of 
collector voltages at a specific frequency. 
By referring to the appropriate graph the rf 
power needed to drive the PA (Pin) can be 
determined. 

It will also be found necessary to match 
the driver to the PA base to achieve 



Fig. 2. R'|_is the resistance seen across the 
coil and Rj n is the base spreading resistance. 


The equations for determining the com¬ 
ponents in Fig. 3 are as follows: 


RL = 16 RcD or R'l = 9 RcD 



Fig. 3. Rcd' s the collector load resistance 
of the driver. 


Where RcD I s the collector load resist¬ 
ance of the driver found from the equation 


V 2 cc 


RCD = 2-p in 
Pin from manufacturer’s data 


sheet. 

Now (l)Xci == *q~(Ql in range 5 to 15) 


(2) X L = X C 1 



Parallel and Push-Pull Operation 

If you wish to achieve more power 
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output than one transistor will supply then 
parallel or push-pull operation could be 
employed. 

Fig. 4 shows two transistors in a parallel 
configuration. The resistors in the emitters 
are to prevent one transistor “hogging” the 
current. The values of the resistors would 
be in the 1 to 20 ohms range depending on 
the power involved. Once initially adjusted 
so that the emitter currents of the 
transistors are equal, the circuit should 
okay. I would recommend that the T- 
network or parallel-tuned network be used 


-Vcc 



Fig. 4. Two transistors in a parallel config¬ 
uration. 

in the output owing to a higher value of 
C 0 . The same equations as given in the 
previous design procedures can also be used 
here. In choosing your transistor, don’t 
forget that the power it should be capable 
of providing is a little greater than x h Pf. 

Fig. 5 shows two transistors in a 
push-pull arrangement. Note the similarity 
to tube circuits. L and C can be found by 
judicious use of a GDO and the link 
coupling to the drive should be adjusted 
for optimum output. Make sure that 
everything is quite symmetrical to ensure 
that both transistors receive equal drive. 




Fig. 5. Two transistors in push-pull arrange¬ 
ment. Make sure both transistors receive e- 
qual drive. 


The remarks about design equations and 
power output given for Fig. 4 above, apply 
here as well. 

Class “C” Operation 

Class C operation can be achieved by 
putting a low value resistor in the emitter 
or base connections as shown in Fig. 6 (a) 
and 6 (b). The drive required is greater 



Fig. 6A. Class C operation by putting a low 
value resistor in the emitter connection. 

than that for class B but the efficiency is 
somewhat greater. The value of the resistor 
and the drive power are best juggled in 
practice to achieve best efficiency and 
output. It appears to be a matter of 
individual adjustment for each type of 
transistor. Even different transistors of the 
same type in the same circuit require 
individual adjustment for optimum opera¬ 
tion. Note that the emitter resistor is in the 
order of tens of ohms and the base bias 
resistor in the order of hundreds of ohms. 



Fig. 6B. A low value resistor in the base 
connection for Class C operation. 

Frequency Multipliers 

Frequency multipliers are just another 
application of a Class C amplifier. The 
tuned circuit in the collector should be 
tuned to a frequency two or three times 
the frequency being injected at the base. I 
would suggest that a frequency multiplier 
should not be used as a final owing to the 
presence of subharmonics in the output. 

When using a frequency multiplier as a 
driver, it should be no more than a tripler 
as it is difficult to get sufficient drive 
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When it comes to antenna systems... 

a space problem? an installation problem? 
a budget problem? an applications problem? 
or simply a problem of where to buy? 



Your one-stop solution is ANTENNAS, INC. 

Exclusively specialists in radiating systems, complete systems or any component part. 
Arrays—complete or in kit form, quads, yagis, dipole assemblies, verticals—fixed or 
mobile, towers, masts rotors, guy and control cable, transmission line, coax relays and 
switches, connectors and adaptors, test gear, technical publications, corrosion resistant 
hardware, corrosion proofing chemicals, insulators, installation and wiring hardware, 
aluminum tubing and plate, wire, and much, much more. 

If your requirements are for a complete system, major components, or the smallest 


yet important piece of hardware— 


ANTENNAS, INC. has: 

Amphenol 

Antenna Specialists 

Belden 

Bilada 

CDE Rotors 

Cubex 

Cushcraft 

DGP 

DPZ 

Dow-Key 


E Z Way 
R. L. Drake 
Ham-Kits 
Heights 
Hy-Gain 
General Cement 
General Electric 
Gentec 
Goldline 
Gotham 


Inti. Wire 
E. F. Johnson 
M i Men 

Mini-Products 

Mor-Gain 

Mosley 

Newtronics 

Omega-T 

Phasar 

Polygon Plastics 


Productos Joga 
Rohn 

Saxton Wire 

Skylane 

Swan 

Telrex 

Times Wire 

Tri-Ex 

Tristao 

Unadilla 

Vesto 

Waters 


Our prices and deliveries are hard to heat . . . anywhere. 



Dept. B, 512 McDonald Road 
Leavenworth, Kansas 66048. 


ANTENNAS, INC. can be your one-stop, 
single-source. Write today for our catalog 
. .. no charge of course. 


owing to lowered efficiency. When fre¬ 
quency multiplying, it is probably better 
and cheaper to use doublers throughout 
owing to greater efficiency and output. 
Conclusion 

Think over your next project-can you 
transistorize it? Don’t just “lift” circuits- 
design them. It's not hard; don’t let the 
equations fool you. Many of them are as 
simple as Ohm’s Law equations. You don’t 
have to own a slide rule or possess a 
Communications Engineering Diploma. Just 
sit down and carefully follow the pro¬ 
cedure. Check your results, and there’s 
your design. All you have then to do is 
build it. I hope it works for you. 

. . . VK3ZRY 



You realize, of course, you've ruined 
your amateur standing. 
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Alton Glazier K6ZFV 
3154 Jordan Road 
Oakland, CA 94602 


Two for Mobile 


The purpose of this article is to present to 
the reader the choice of two mobile transis¬ 
torized power supplies using filament trans¬ 
formers. Having examined a irumber of 
articles on the subject, and after hours of 
bench testing, I have found the circuits 
which follow offer these basic advantages 
low price, simplicity, and reliability. The 
two units described here were made up of 
materials at hand, and undoubtedly many 
variations could be used, particularly the 
transformers and the transistors. 


IOuF 

50V 



Fig. 1. Mobile power supply schematic with 
an RC network establishing feedback. This 
unit is capable of 40 watts output, 525v at 
125 ma. 

The first unit is capable of better than 40 
watts output, 325 volts at 1 25 Ma. It will be 
noted in Fig. 1. that feedback for oscillation 
is established by an RC network. 

The second unit is capable of 90 watts 
output, 300 volts at 300 Ma. It will be noted 
in Fig. 2. that a feedback winding has been 
added to the transformer. 

In selecting the transformer, be sure the 
window is large enough to accommodate the 
winding. The window is the inside opening 
of the core. In winding the feedback coil, 
cut four pieces of plastic tape three inches 
long, slip the tape (sticky side toward the 
core) between the core and the coil. Now 
pull the tape against the core. Do this on 
both sides. This will protect the enamel 
covering when you wind the feedback coil. 
Cut two pieces of No. 24 wire, 48 inches long. 



Start feeding the wire through the window. 
Leave about 10 inches for a lead to the 
transistor base. Next wind five turns, using 
the second piece of wire. Continue the 
winding. The two center leads are scraped 
clear of insulation, twisted together and 
soldered. This will give you a ten-turn coil 
with a center tap. Use needle and thread and 
bind the feedback coil together in several 
places. 

Note: Just tack the feedback leads to the 
bases of the transistors. These leads may 
have to be transposed when you first try the 
power supply. You can tell if it is oscillating 
by the audio note. If the note is not present, 
shut off power and transpose leads. In wiring 
the supply, use at least No. 10 wire from the fuse 
to the emitter. Use a fuse holder to make 



NOTE- INSULATE BOTH 2NI74’ 5 
FROM CHASSIS. 


Fig. 2. Schematic of second mobile power 
supply, delivering 90 watts output, 300v at 
300 ma. 


70 


73 MAGAZINE 



positive contact (it is surprising how many 
do not). If holder heats up during use, 
replace with a better grade. The wire size 
from the battery to the relay, and from the 
relay to the fuse holder should be the largest 
you can use, and should not be smaller than 
No. 10. The relay contact should be capable of 
at least 50% more current handling capa¬ 
bility than you would normally use. I prefer 
to use a double set of contacts wired in 
parallel. 



/ f V V 


The frequency of these units is deter¬ 
mined by the inductance and capacitance of 
the transformer, as well as the bias. Natur¬ 
ally, the frequency is lower than a toroidal 
transformer, and it will be necessary to 
increase the value of the filter network to 
take care of the lower frequencies. It was 
not found necessary to use large heat sinks 
as such, just the chassis is used for this 
purpose. Be sure to use silicon grease on 
both sides of the transistor insulator and 
mount bias resistors away from the transis¬ 
tors. 

The filament transformer used is a Triad 
F18X, 6.3 volts at 6 Amps. The filter 
capacitors were from a tv set, also the filter 
chokes. In the 90 watt unit, use two chokes 
in parallel. For the purist, use .001, lkv 
capacitors and 475 K, Vi watt resistors for 
spike suppression and voltage equalization 
across each diode. See Fig. 3. 

Both of these units were bench tested, 
using full power output, with a resistive 



Fig. 3. Filtering method. 


Pto-keu 


Send perfect morse code — from 5 to 50 words 

per minute. Excellent to build up your code speed — 

anyone can send practice code. 

• Self-completing characters with automatic 
character spacing. 

• Precision kit includes all parts, such as metal 
case and printed circuit boards, and de 
tailed, illustrated instructions. 

• Rre-assembled keyboard with standard type¬ 
writer key arrangement and spacing. 

• Special characters included, such as AR. 

SK, BT. period, comma, question mark, 
slant bar. 

• Self-contained battery operated — two 
standard "D" cells. All solid state. 

• Built-in sidetone and speaker, fast acting 
relay output. 

,0 -W 2>/,"H 7VD J149 50 

Price (incl. shipping) 

Micro Z Co. 

Box 2426 Rolling Hills. Calif 90274 


load. The tests were conducted for a mini¬ 
mum of one hour. 

In mounting the power supply, be sure to 
use the coolest spot possible. The space 
between the grill and the radiator is excel¬ 
lent. I long ago gave up using the driving 
compartment, not only due to heat, but the 
audio note produced after a few minutes 
becomes quite annoying. 

In constructing either unit, use proper 
mechanical layout. Be sure to mount the 
bias resistors, bleeder resistor and trans¬ 
former so that their heat does not add to the 
heat of the transistors. If you use a chassis 
for a heat sink, mount the transistors away 
from each other. 

Although the efficiency of these units is 
not as high as totoidal units, from the 
standpoint of power input to power output, 
they do a good reliable job, and until 
toroidal transformers are readily available, 
and their cost is lowered, for the amateur 
who needs one or several mobile power 
units, these will give years of reliable service 
under normal conditions. 

K6ZFV 
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Fig. 1. Coaxial cavity, basic circuit. 

Wavemeters from 40 to 1400 mhz have 
been described in a previous article in 73 
Magazine. This one covers the range from 
1,000 mhz up through 10,000 mhz. (1 to 10 
ghz) 

A quarter wave coaxial cavity is used up 
to about 5 ghz, and from there to over 10 
ghz the three quarter mode is used. A 
complete explanation of these types of 
operation is given. 

The same type of unit can be used as a 
very good tuned mixer from 1 to 10 ghz. 

The Coaxial Cavity 

The basic circuit of "the coaxial cavity is 
shown in Fig. 1. A cylindrical outer cavity 
wall encloses a round rod some 4 inches long 
which is the center conductor—this center 
conductor is grounded at one end. 

The Shape of the Cavity 

The exterior shape of the cavity is shown 
in Fig.2. and is seen to be rectangular in 


William Hoisington K1CLL 
Far Over Farm 
Peterborough, NH 03458 

cross section, with two thin walls and two 
thick side walls. Believe me, this configur¬ 
ation was not arrived at in one day! De¬ 
signing tuners for X Band, 1 gaily started in 
with sections of thin-wall round pipe, the 
way I’d always done on uhf. The first thing 
you run up against is, how do you make the 
diode bypass capacitor? Machine out a cur- 



Fig. 2. Shape of the cavity, 
ved saddle piece to fit exactly over the outer 
wall? Possible, but too expensive. And then 
how do you introduce the rf probe coupling 
into the cavity? Add on a “saddle” with a 
hole in it? These considerations and others, 
such as mounting (more saddles?) led to the 
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abandonment of the pipe as a shape for 
microwave cavities; but not until a lot of 
time had been spent on the above mentioned 
items. 

Diode holder and capacity 

Looking at Fig. 3. you will see the first 
answer arrived at; but only after weeks and 
weeks of making different types and shapes. 
The center conductor is slightly flattened 
and drilled out to fit the diode pfong. An 
8/32 copper machine screw is drilled out to 
fit the other prong, then slotted with a fine 
jeweller’s saw, and then compressed slightly 
to an inside diameter a shade less than the 
OD of the diode prong. In this way the 
copper screw will hold the diode as you 
insert it into the cavity. Believe me, that 
helps! 


D C 



Fig. 3. Diode holder and capacitor. 

The second answer is also evident from 
Fig. 3. as the diode bypass capacity can now 
be made efficient at X-Band. As mentioned 
before, you cannot “buy” a capacitor “good 
for X-Band. You can make it though, as 
shown in Fig. 3., if the cavity body has been 
designed correctly for it. One of the thin 
wall sides of the cavity is drilled out (or 
machined out) just wide enough to clear the 
diode and it’s holder, which is the 8/32 
copper screw. The copper capacitor plate, 
which is thick enough to take at least a half 
dozen 2/56 threads, is drilled and tapped for 
the 8/32 screw, and clearance drilled in the 
corners for the 2/56 mounting screws. A 


soldering lug for the dc connection is used 
under one of these, and a three mil (three 
thousandth of an inch) thick sheet of fiber¬ 
glass cut out to fit, larger than the plate. 
This helps to keep metal particles from 
lodging inside the tiny crack that might be 
there if the fiberglass sheet did not extend 
out beyond the plate all the way around. 
You can begin to see some of the detail 
needed at X-Band. 

The rf probe, input and output con¬ 
nectors 

Further reasons for the rectangular cross- 
section now show up in Fig. 4., which details 
the rf probe connections. This item was also 
very troublesome in first models using pipe 

2-86 SET SCREW--. 
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Fig. 4. RF probe connector detail. 


walls, where “more saddles” was the only 
solution. All “saddles” are eliminated by the 
rectangular shape. Small semi-rigid cable is 
used for the connector. 1 have some short 
lengths with X-Band antennas connected to 
them for use as “In-Space” pick-ups, feeding 
directly into the wavemeter cavity. There is 
at times an advantage in this type of “energy 
collection” (antennas) which will be taken 
up later. 

Fig. 5. shows detail of the treatment of 
the cavity end of the rf cable, or probe. The 
outer conductor is cut away for about one 
quarter inch in length and removed. About a 
sixteenth or so of the Teflon is left, which is 
then removed from the center conductor. A 


COPPER PLATE 
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thin copper washer (which I generally cut 
out of sheet copper since the hole to solder 
the center conductor is quite small) is then 
soldered to the center conductor, making 
the “capacity probe”, as shown in Fig. 5. 

Mylar tape or other good insulation is 
fastened to the side of this washer facing the 
center conductor. With this insulation in 
place you can push the probe all the way in, 
while testing, and still not have a dead short. 
Different thicknesses of fiberglass sheet can 
also be cemented on, to make up more 
permanent types of fixed capacitors, of 
different values. 

For some uses, particularly in this one as 
a wavemeter, loose coupling is desired, but it 
must be securely locked with the set screw, 
otherwise your dial calibration and fre¬ 
quency reading will suffer. 

Plunger fingers 

Here i§ the most difficult item. It is 
hoped to have stock pieces made up for this 
work that you can purchase at reasonable 
cost. The fingers should be made of tem¬ 
pered beryllium-copper, which is not easy to 
work with. 

Fig. 6. shows some details of the plunger 
and fingers. I assume, having been told so by 
“well-informed sources” (mechanical engi¬ 
neers) that these units should be made in a 
machine shop by competent machinists. 
Maybe so, as the ones I have made here in 
the shack by hand tend to lose their tension 
if not handled carefully. 



Fig. 6. Plunger details: A)End view, B)Outer 
fingers, C)Center fingers. 

Fig. 7. shows the desired fit for these 
fingers. The plunger body should be an 
easily slide-fit inside the 14 inch cavity, and 
the center hole in the plunger after the 
fingers should also be an easy fit over the 
center conductor. 



Fig. 7. Desired shape and curvature of the 
plunger fingers. 


Two steel push rods lead back from the 
plunger through small holes in the back end 
of the cavity (see Fig. 1.); these terminate in 
the brass block which is furnished with a 
pointer for the frequency scale. Maximum 
extension of the plunger should be up 
against the end piece, as a positive reference 
point for the dial, in case of trouble after 
calibration. This point should be indicated 
on the scale as “minimum frequency” in 
order to reset the pointer if it should ever 
become displaced after calibration. 

The diode 

At present, the diode used is an X-Band 
“pilb package,” with a prong at each end as 
shown in Fig. 3. These are point-contact 
diodes, like the famous 1N23 ceramic car¬ 
tridge types of World War II fame, only a lot 
smaller. Referring again to Fig. 3. always 
make sure that the ceramic part of the diode 
is, as nearly as possible, in the open space 
between the inner and outer conductors. 
This space is where the rf is! It is also 
important to make sure that there is as much 
metal surface continuity as possible along 
the cavity wall, across the fiberglass sheet 
X-Band capacitor insulation onto the diode 
capacitor plate, and from there over to the 
diode holder and onto the metal end of the 
diode. 

The rf is at a maximum between the inner 
and outer conductors, which is an air space 
of a sixteenth of an inch, and that is where 
the diode should be. 


The diode rf bypass capacitor, formed by 
the diode plate and the flat top of the cavity 
body, need only have a capacity which is 
relatively small; anything over about 20 pF 
is sufficient. What it must have is the proper 
lack of inductance! The details of how this 
act has been covered in previous paragraphs, 
and if you follow those details you will find 
little or no rf on the outside of the diode 
capacity plate or the dc lead from it. 
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X-Band is not just short waves. It is really 
short; like a quarter wave at X-Band equals 
9/32 of an inch as you can plainly see, if you 
get one (or more) of those little plastic 
millimeter rulers in a stationery store for 5 
or. 10^. Be sure and get some, by the way, if 
you’re going to do anything above two 
meters. 

Fig. 8. shows the millimeter scale, with s, 
C, and X-Band plainly showing. 
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Fig. 8. Full waves for S, C and X-Bands on 
millimeter scale. 

A handy wavelength-frequency chart is 
included here for your convenience, which is 
useful from the khz range way up above 
X-Band. See Fig. 9. Get to know the easy 
reciprocals, like 1 centimeter equals 30,000 
mhz, 3 centimeters equals X-Band, 10 centi¬ 
meters equals S-Band (3,000 mhz), 1,000 
mhz equals 30 centimeters, etc. Very useful! 

F-WIVE LENGTH H FEET 




.1 III _ 

10 IS 20 25 30 40 50 SO 90 IOO 

M — WAVELENGTH IN METERS 

Fig. 9. Wave-length/frequency converter. 
Use of multiplying factors such as those at 
the bottom of the graph will cover any 
portion of the electromagnetic-wave spec¬ 
trum. 



The 3/4 mode and harmonics 

Don’t worry about that word “mode.” 
Generally when something odd takes place 
in a cavity or waveguide, certain types of 
engineers tend to fall back on obscurantism 
(I seem to have fallen for that S64 word. It 
just means covering up). They say, “It 


jumped mode”, or, “Spurious showed up.” 

Here’s the straight dope. Fig. 10 shows 
the quarter wave “mode” of operation. 
Starting at 1 ghz you will find one point of 
maximum dc output. If the oscillator under 
measurement is “running hard” with lots of 
2nd and 3rd harmonic energy content, these 
will be found at 2 and 3 thousand mega¬ 
hertz, and possibly higher ones, which 
should drop steadily in power as you go up. 
The diode itself may cause some of these if 
hit too hard with the rf input. 
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» Fig. 10. Quarter wave in cavity. 


Fig.ll. shows the 3/4 wave mode, which 
is a very “natural” type of operation. Don’t 
forget that in an instrument of this kind you 
are looking for standing waves and you want 
them to be of the greatest amplitude pos¬ 
sible (within reason). So, if you tune the 
cavity by the plunger so that it measures 
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oe * Fig. 11. Three quarter waves in cavity. 
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Fig. 12. Double input detail. 

some three quarter waves on it (allowing for 
length-loading of the diode on the first 
quarter), you will find two peaks on the 
meter due to the situation shown in Fig.ll. 
The higher the Q, and the lower the losses 
along the line, the more quarter waves can 
be found. For the 4 inch cavity shown, three 
quarter waves at S-Band are the longest that 
will fit. 

A check on this operation is easy. Using 
the millimeter scale on the “dial’ , take 
several readings between maximums, for 
example, 22, 37, 51, and 67, add the 
spacings together, which comes to 45 milli¬ 
meters, divide by three (the number of 
samples), and you will find an average of 15 
millimeters for the waves which are standing 
on the center conductor (or “along the 
cavity”, if you prefer) and there you are, 15 
millimeters for the half wave, 3 centimeters 
for the full wave. Which is X-Band at 10,000 
mhz or 10 ghz. 

If you find numbers which are not well 
known, you can find the frequency on the 
chart, at least close enough to put you in 
one of the microwave amateur bands, such 
as 5,650 or 10,500 mhz. 



Fig. 13. Test antenna—X-Band "two- 
element". 


Use as a Microwave Mixer 

This same type of cavity can be used 
from 1 to 10 ghz as a mixer for the front 
end of a superhet receiver covering those 
frequencies. 

This application will only be touched on 
briefly here as the whole receiver is detailed 
in another article in 73 Magazine. 

Fig. 12. shows how to do it, so you can 
plan on this use, and make more than one, if 
you wish to. 

Looking at Fig. 12., you can see how 
useful it is to have two thick sides on the 
cavity, one for rf input and one for the local 
oscillator input. 



Fig. 14. Test antenna—S-Band. Dimensions 
suitable for amateur S-Band 2,400 mhz 
(omni-directional). 


Conclusion 

That about covers the details and some 
uses. The whole unit can be mounted on a 
piece of copper-clad, along with a 50 ma 
meter, the dial scale, and the centimeter- 
frequency chart. I broke down on this one 
and used a “regular” small microwave input 
connector for the rf. (Instead of an “RCA 
Phono Jack”.) For connections to other 
units, such as oscillators and multipliers, 
small flexible cable may be used. 

Fig. 10 shows a test antenna for X band, 
not the best in the world but good enough 
for a starter. With a lens in front it really 
picks up signals. Fig. 11 shows an S band 
antenna for the 2,400 mhz amateur frequen¬ 
cies. 

Hope to make arrangements to have this 
unit (cavity tuners) available for you. 

. ..K1CLL 
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Audio 

Organizer 

Bud Michaels WB2WY0 
510 High Street 
Victor, NY 14564 


Examine any of the new lines of SSB 
transceivers. Chances are they require an ex¬ 
ternal loud speaker. And on the less expen¬ 
sive ones, chances are also in favor of the 
need for an outboard audio filter for CW 
work. Add to the list of accessories, head¬ 
phones, phone patches and tape recorder, 
and on top of this whole mess, more than 
one rig in the shack! You could have a night¬ 
mare switching all this stuff around. 

With just a little organization and plan¬ 
ning, you can turn all of this chaos into a 
neat, efficient audio control system flexible 
enough to fit just about any station situat¬ 
ion. 

This audio organizer lets you select any 
number of receivers or transceivers, couple 
your headphones in without having to 
fumble with the phone jack, switch your CW 
filter in and out as needed, plus providing 
auxiliary outputs for phone patch or tape 
recorder. 

My organizer is built into the same cab¬ 
inet which houses the speaker, but you can 
use any convenient box, as long as it is 
placed within easy reach for operation. All 
connections are made at the back of the 
box, so the operating area is kept free from 
exposed wires. 

Selector switch SI is a single-pole 
multiple contact switch, the number of 
positions depending on the number of 
different rigs you want to switch in. For 
most stations, a four-position switch should 



AUDIO OUT TO 
PHONE PATCH OR 
TAPE RECORDER 


AUDIO IN 
FROM THE 
VARIOUS 
UNITS 



S OHM 
SPEAKER 



LO IMPEDENCE 
HEADPHONES 


be more than adequate. The remaining 
switches can be either slide or toggle type. 
Connectors can be phone jack or phono 
type, either will work. You can see that this- 
gadget lends itself to junkbox raiding on a 
grand scale. 

Use a good grade loudspeaker, with 4 
inches as a minimum size. A baffle made of 
wood is better than a metal cabinet, but if 
you do use a metal box, line it with fiber¬ 
glass or audio damping material, or at least 
several layers of folded newspaper. This 
simple acoustic treatment will make the 
audio quality of your speaker system sound 
considerably better. 

If you do intend to include a CW filter, 
there have been several articles writen in the 
past few years on effective, simple to con¬ 
struct units. Some of the more recent ones 
are: “Filter/ Monitor for the CW Man,” Feb. 
68 QST p.47; “Added CW Selectivity for 
Transceivers,” Mar. 68 CQ p.32; “A Solid- 
State Audio Filter,” Dec. 68 QST p.35. 

....WB2WYO 
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Converting a GB 


Clifford Klinert, WB6BIH 
520 Division Street 
National City, California 92050 


Transceiver 


to Six Meters 


This article is a report on a recent project 
that was undertaken to determine the feasi¬ 
bility of converting a typical eleven-meter 
citizen’s band transceiver to the six meter 
amateur band. The conversion was done on 
a Knight C-22 that was obtained in a trade 
with a local CB’er. The conversion involved 
considerably more effort than was expected, 
and is not recommended for the beginner. 
However, the results were very successful, 
and this was a very rewarding project. 

The C.B. Rig 

The transceiver as it was originally, had a 
transmitter with a single tube, a 6CX8. The 
triode section operated as an overtone crys¬ 
tal oscillator, driving the other section as a 
final straight through on 27 mhz. The audio 
section consisted of a 12 AX7 driving a 12 AQ5 
which acted as both audio output amplifier 
on receive, and as a modulator on transmit. 
The receiver had two if stages on 1650 khz, 
both 6HR6’s. The converter stage consisted 
of a 6EA8. The triode section served as local 
oscillator, and could be switched between 
either tunable or crystal controlled. The 
other section of the 6EA8 was the mixer. 
There was no rf amplifier stage in the receiv¬ 
er. A squelch and noise limiter were also 
included. Power was supplied by a self con¬ 
tained power supply that could be operated 
from either 115 VAC or 12 vdc. 



Converting the Transmitter 


The conversion was done in three major 
parts, the first of which is the transmitter 
conversion. This was done first because it 
seemed easiest. Just plug in a six meter crys¬ 
tal after changing the values in the tuned cir¬ 
cuits, and it should work. It did work, but 
this path was eventually doomed to failure. 
Components and circuits that worked well at 
eleven meters were inadequate for vhf. Also, 
overtone crystals that would have to be used 
are expensive, and often difficult to find. It 
was finally decided to go to the configura¬ 
tion shown in Fig. 1. The old reliable 8 mhz 
crystal oscillator and tripler circuit was used 
with the triode section of the tube. The other 
section was used as a doubler and final amp¬ 
lifier stage. When this circuit was first con¬ 
structed with the 6CX8, the drive to the final 
was inadequate for acceptable modulation, 
and the tube was changed to a 6BA8A. This 
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tube provided the slight increase in drive that 
was needed, and good results were finally 
obtained. 

All the original bias resistors were retained, 
and it is assumed that they are of proper 
value. The tank coil was rewound with five 
turns of number 18 wire, Vz.. in diameter. 
The plate blocking capacitor and the rf choke 
as well as the pi net capacitors were left as 
they were originally, and they work well. 
Both sections of the tube were connected to 
the B+, and the cathodes were grounded by a 
relay to transmit. 

The power input to the final stage is about 
five watts, and the output is about one watt. 
This is typical performance when a tube is 
operated as a multiplier stage. More output 
could have been obtained if another stage 
were included in the transmitter, but the ef¬ 
fort required and the lack of space more than 
offset the small increase in output that could 
be obtained. 

On the first tests with a short length of 
solder for an antenna, solid contact was ob¬ 
tained with a mobile station about a mile 
away. It was decided that a better antenna 
was needed, and the rig was connected to the 
40 meter dipole. This quickly brought a visit 
from a neighbor, with a TVI complaint. Per¬ 
haps it was just the antenna, but one of the 
characteristics of this type of transmitter is 
its high TVI to power input ratio. Since this 
transceiver was intended for a mobile instal¬ 
lation, TVI was not considered a serious pro¬ 
blem, but if it is to be used as a fixed station 
near television receivers, precautions should 
be taken to prevent interference. 

The rf Amplifier 

The methods used at 27 mhz are often un¬ 
satisfactory for vhf work, and to provide add¬ 


ed sensitivity and selectivity, an rf amplifier 
must be added to the receiver. An MPF-102 
was chosen because of its low cost, simple 
circuit, and good performance. Power was 
obtained from the cathode of the 12AQ5 
audio output tube, and about 15 volts was 
obtained. The circuit of Fig. 2 was used. The 
grounded gate configuration was used in or¬ 
der to avoid the necessity of neutralization. 
The two diodes, D1 and D2, were placed in 
the input to protect the transistor if the re¬ 
ceiver is near a strong 50 mhz rf field that 
could cause damage. The diodes are of the 
high speed switching variety, and were ob¬ 
tained from a friend. He argued that the 
1N34A diodes used in the Handbookj are 
inadequate for protection of transistorized 
receivers. 

In spite of all these careful precautions, 
the FET was soldered into the circuit, back¬ 
wards. No amplification resulted, and the 
error was discovered. No damage seems to 
have been done, however, because the stage 
worked quite well after this error was dis¬ 
covered and corrected. 

The MPF-102 works well with any voltage 
between 9 and 15 volts, and has shown no 
tendency toward instability. Considering its 
small size, low cost, good performance and 
low power consumption, the MPF-102 was a 
good choice for this application. 

The Converter Stage 

Here, in the converter, the greatest prob¬ 
lem was encountered. At first, the tunable 
oscillator was padded down to about 24 mhz 
so the second harmonic could be used for 
local oscillator injection to the mixer. This 
worked, but resulted in very poor conversion 
efficiency, and is not recommended. This was 
discovered when the grid dip oscillator was 
left on the table near the receiver. 

The GDO sitting a foot away put out a 



*15 VDC 

Fig. 2. RF amplifier. 

LI—9 turns on %” diameter iron-slug form 
with 2 turn link. Cl, C2-disc ceramic. 
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better local oscillator signal than the one in 
the receiver! 

After a great deal of experimentation, the 
circuit of Fig. 3 evolved. The oscillator cir¬ 
cuit is similar to the Handbook 2 circuit that 
was used with an FET. A considerable am¬ 
ount of trouble was experienced with this 
circuit, and it was finally discovered that the 
long and sloppy leads used in the CB rig were 
inadequate for vhf. After the wiring was 
cleaned up, the oscillator was giving reliable 
service. 

The bottom half of the original oscillator 
coil was used. The can which shields the os¬ 
cillator coil should be removed to check ter¬ 
minal connections. This coil consists of sev¬ 
en turns on a !4” diameter slug tuned form. 
Actually, a few more turns should be added 
because this circuit is just barely on frequen¬ 
cy with the slug all the way in and all capa¬ 
citors at maximum capacitance. The compon¬ 
ent values given may not be optimum, but 
will work if careful attention is paid to the 
wiring and layout. NPO disc ceramic or mica 
capacitors should be used in the tuned circuit 
to prevent thermally caused frequency drift. 

The mixer half of the 6EA8 also gave some 
trouble. At first, the mixer was oscillating, 
and the trouble was thought to be the fault 
of the rf amplifier stage. The trouble was 
traced to an un-bypassed cathode in the mix¬ 
er, and some other problems were discovered. 
The screen and cathode resistors were too 


TO ORIGINAL 
MIXER COIL. 
8 TURNS 
REMOVED 



I fZ 6EA8 



MAIN TUNING 
CAPACITOR 


Fig. 3. Converter. 


“Indicates original component. 
Resistors Vi watt carbon. 

Cl-NPO or mica. 

C2-NPO or mica. 

Other fixed capacitors are disc ceramic. 


high in value to allow optimum mixer perfor¬ 
mance, and had to be changed to the values 
shown in Fig. 3. 

After these problems were corrected, the 
front end of the receiver was tuned up and 
found to be operating very well. 

Switching Considerations 

The relay in the transceiver had two doub¬ 
le throw contacts and one single throw con¬ 
tact, normally closed. One double throw 
section switched the B+ for certain parts of 
the audio stages, and the other double throw 
contacts ground the transmitter cathodes on 
transmit, and ground the speaker terminal, 
connecting the speaker, during reception. 
The third single throw contact was used to 
disconnect the receiver from the antenna dur¬ 
ing receiving. The transmitter was originally 
permanently connected to the antenna. 

This arrangement was considered unsatis¬ 
factory, and the following modifications were 
made. The single throw contact was used to 
control the voltage to the FET rf amplifier. 
The double throw contacts that switched the 
speaker and transmitter were used as an an¬ 
tenna change-over switch. Now the transmit¬ 
ter tank circuit is completely disconnected 
during transmit. Interconnections were made 
with Amphenol 21-597 Subminax 75 ohm 
coaxial cable that was in the junk box. RG- 
174 could also be used, and is a little smaller. 
Another relay was added to perform the func¬ 
tion that was not handled by the original re¬ 
lay. The relay used was obtained from sur¬ 
plus, and was the sensitive type with an 8000 
ohm coil. A 50 K ohm resistor was placed in 
series with the coil, and connected to the 
250 volt B+. The other end of the relay was 
switched to ground by the microphone push 
to talk switch as was done with the original 
relay. The relay was mounted under the 
chassis, and takes up very little room. Also, 
the power consumption is small. 

Final Results 

The results from this project showed that 
a CB to six meter conversion is practical, but 
more difficult than was expected. If a CB 
transceiver is available, and there is a desire 
for a compact six meter transceiver for mobile 
or portable use, this is an excellent project. 
The inherent qualities of the CB transceiver 
with its squelch and noise limiter make it ex- 
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NEW € 

BOOM & ELEMENT 
END CAPS 


NEW 

ADJUSTABLE 
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/ / } 


Cush Craft VHF/UHF beams are famous for high 
performance, ease of assembly and matching, plus 
durability. They now feature 52 ohm kilowatt match¬ 
ing, coax fittings, streamline profile, element and 
boom end caps, adjustable 6 meter elements, cutting 
charts for repeater operation, horizontal or vertical 
polarization. 

A144-11, 2 meter 11 element $16.95 

A144- 7, 2 meter 7 element 12.95 

A220-11, 1-1/4 meter 11 element 14.95 

A430-11, 3/4 meter 11 element 12.95 


NEW KW 
REDDI MATCH 



NEW COAX ^ 

J FITTINGS 

Coaxial stacking kits are available for dual and quad 
arrays. See your local distributor or write for free 
literature today. 

A50- 3, 6 meter 3 element $18.50 

A50- 5, 6 meter 5 element 29.50 

A50- 6, 6 meter 6 element 39.50 

A50-10, 6 meter 10 element 59.50 


WORLD'S LEADING MANUFACTURER OF AMATEUR VHF/UHF ANTENNAS 



cellent for mobile use. The transmitter, 
though low powered, is easy to build, has 
good audio quality, and provides good short 
range communication. A comparison with a 
similar commercial transceiver under mobile 
conditions showed similar performance on 
transmitting, and decidedly superior perfor¬ 
mance receiving. The transceiver, with its 
small size and built-in power supply is easy to 
mount, even in a compact car. 

The complete conversion took four days 
of afternoons and evenings, and cost less than 
five dollars. The more experienced builder 
could probably do it in a weekend, especial¬ 
ly with the help of this article. 

So, considering the successful results of 
this conversion, the technician or vhf enthu¬ 
siast with a “useless” eleven meter transceiver 
on his hands should be encouraged to know 
that a successful conversion is possible, and 
practical. 

...WB6BIH 
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Getting Your Extra 
Class License 

Part XI - Oscillators 


Some 50 years ago, a revolution hit ama¬ 
teur radio. Up to that time, the spark gap had 
been king—but about the time hams returned 
to the air after WWI, a different sound 
began replacing the roar of King Spark. The 
continuous-wave oscillator had become avail¬ 
able, and its much narrower bandwidth 
permitted dozens of operators to work in 
the space required by a single spark trans¬ 
mitter. 

It was much the same story as the battles 
when SSB came onto the scene one and a 
half wars later, but the revolution toppled 
King Spark from his throne and today the 
spark-gap transmitter is illegal. All amateur 
radio communication makes use of the CW 
oscillator in some fashion, either as a CW 
source in itself, as the source of a carrier to 
be modulated, or as the source of a carrier to 
be suppressed after sidebands are generated 
for transmission. 

Because the CW oscillator is so fundamen¬ 
tal to modern radio communications, the 
FCC insists that would-be Extra Class opera¬ 
tors have an adequate knowledge of oscilla¬ 
tor operation and adjustment. In this 
month’s installment, we’ll cover five of the 
Extra Class study list questions which deal 
directly with oscillators—and also quite a bit 
about oscillator operation which doesn’t 
appear directly in the study list but which is 
essential to other questions which do. 

The specific study list questions with 
which we’re dealing this time are (numbers, 
as always, are those assigned by the FCC): 

17. How does the positioning of a pow¬ 
dered iron tuning slug affect the 
frequency of the oscillator it is 
tuning? 

28. What frequency should a crystal 
oscillator circuit be tuned to for 
maximum stability? 

29. What determines the fundamental 
operating range of a multivibrator? 


31. What factors determine the frequency 
at which a quartz crystal will oscil¬ 
late? List some of the advantages of 
using crystals in amateur equipment. 

36. How can the safe power input to a 
crystal oscillator circuit be deter¬ 
mined? 

We’ll follow our usual custom of re-phas¬ 
ing these five questions from the study list 
into other, more general, questions, and then 
examining our broader questions as weil as 
to any similar ones which may appear on the 
actual examination. 

To start, we must examine oscillator 
principles in detail. The major question 
involved in this study, which will be our first 
broad query, is “What Keeps An Oscillator 
Going?” Of course, we must also determine 
what gets it started in the first place, but the 
important thing about an oscillator is that it 
does keep going, and that’s where the details 
are to be found. 

With a base of oscillator theory on which 
to build, we can then turn our attention to 
more specific oscillator questions. Most of 
the FCC questions deal with the use of 
crystals in oscillators, so let’s make our 
second question simply “Why Use Crystals?” 
and in the course of getting some answers to 
this we should wrap up FCC question 31 
rather thoroughly. Then we can continue by 
asking “What Limits The Use of a Crystal 
Oscillator?” and take care of questions such 
as numbers 28 and 31. 

Not all oscillators use crystals, nor do all 
of them even produce sine-wave outputs, 
and we need to look at these lesser-used 
types as well. To do so, we’ll ask “Can The 
Inductors Be Left Out?”, and the answers 
should take us through not only several 
types of multivibrators but even some coil¬ 
less sine-wave oscillator circuits for both rf 
and af. 

Most discussions of oscillators and oscilla- 
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tor theory fall into one of two broad 
groupings—either they are overly simplified 
and so fail to mention many everyday 
problems to which oscillators are subject (in 
efforts to avoid any math at all), or they are 
overly precise and require a knowledge of 
engineering math (particularly the area of 
Laplace transforms, poles, and zeroes) to be 
comprehended. We’ll try to steer a middle 
course. We won’t be able to avoid all the 
math, but we should be able to keep things 
at least as simple as Ohm’s Law. This may 
lead us into some oversimplifications here 
and there, but if we Can’t keep them minor 
we’ll try to flag them out to you so that you 
will know where any potential trouble spots 
may lie. Fair enough? Let’s get on with the 
questions. 

What Keeps an Oscillator Going? An 
“oscillator,” in its most general sense, is a 
circuit which produces from dc-only inputs 
an output which contains an ac component. 
The output of the oscillator may be ac, or it 
may be pulsating dc, but in either case it 
contains an ac component which was not 
present in any of the input voltages or 
currents. The purpose of the oscillator is to 
produce this ac conponent. 

In most oscillator circuits we use in ham 
radio, the ac output is a sine wave or very 
nearly one, but this isn’t necessarily true of 
all oscillators. 

The frequency of the oscillator’s output 
may be anything from subsonic (below 10 
hz) audio frequencies to rf in the EHF range; 
a laser, in fact, is an oscillator which has an 
output frequency in the visible light region. 

But the oscillators we’re most interested 
in right now are those which produce sine- 
wave rf output in the region from say 250 
khz up through 30 mhz; these all work in 
about the same basic way. All conventional 
oscillators in this applications area based 
upon feedback principles; in the UHF region 
especially, some non-feedback oscillators are 
used. 

Any feedback oscillator can be separated 
into two main sections for analysis. When 
this is done, the differences between the 
many types of oscillator circuits—and the 
basic similarities of all of them—become 
more evident. We’ve done so in Fig. 1. 

The two main sections of any oscillator, 



Fig. 1. Basic components of any electronic' 
oscillator are shown here. Amplifier is heart 
of the circuit, while feedback network takes 
a part of the amplifier's output back to 
provide input and thus permit oscillation to 
continue. If feedback factor times amplifier 
gain is equal to or greater than 1, circuit can 
oscillate. Differences among oscillators 
come about by the many different types of 
amplifiers which can be used, and the many 
ways of arranging the feedback network. 

as in Fig.l shows, are the amplifier and the 
feedback network. The amplifier part, in 
itself, is usually a completely conventional 
amplifier for the frequency range at which 
the oscillator is to be used. In fact, almost 
any amplifier can be turned into an oscilla¬ 
tor by providing a suitable feedback net¬ 
work—and this feedback network often gets 
provided by accident, giving us an unwanted 
self-driving amplifier. Such a situation is 
known as “spurious oscillation,” and is often 
the subject of much grief. “Parasitics” are 
another instance of this same principle at 
work. 

We’ll get into undesired oscillations and 
what to do about them in a future install¬ 
ment; this time around we’re sticking to 
desired oscillations. 

The feedback network suitable for any 
particular amplifier circuit in order to turn it 
into an oscillator depends to a great extent 
on the amplifier circuit itself. What the 
feedback network must do is to feed back to 
the input of the amplifier just enough of the 
output to provide adequate drive, and do so 
in the proper phase. 

Most conventional amplifier circuits 
reverse the phase of the signal between grid 
and plate circuits, and a phase-reversed signal 
tends to cancel itself out. For such circuits, 
the feedback network must introduce an¬ 
other phase reversal so that the fed-back 
signal is in the proper phase to produce the 
same output signal. 

In addition, most conventional amplifier 
circuits have some gain between input and 
output; the feedback network must have 
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corresponding loss, so that just enough signal 
is fed back to keep things going. Too much 
feedback will at the minimum produce 
distortion of the output signal; it may go so 
far as to prevent steady oscillation. 

An oscillator is usually intended to pro¬ 
duce an output signal of some single speci¬ 
fied frequency. This requires that some¬ 
where in the oscillator there be a tuning 
circuit to select that frequency and reject all 
others. 

Normally, this tuning circuit is made a 
part of the feedback network, because most 
tuning circuits also automatically provide 
phase-shifting. The phase reversal necessary 
in the feedback and the frequency selection 
necessary to restrict output to a single 
frequency can thus be combined into a 
single set of elements. 

At this stage, we have established the 
minimum requirements for an oscillator-but 
we haven’t even looked at our main ques¬ 
tion, “What keeps it going?” Let’s start that 
study by assuming that it is, in fact, already 
going (then we can find out how it gets 
started later). 

Just to make things definite for our first 
example, let‘s select some figures out of the 
air. Let’s assume that our amplifier has an 
exact 180 degree phase reversal between 
input and output, and a voltage gain of 10 
times. That is, one volt peak-to-peak rf input 
will produce 10 volts peak-to-peak output in 
reversed phase. 

We won’t specify the feedback network 
right now Instead, we’ll try several different 
sets of characteristics for the feedback. 

With no feedback network in the circuit, 
we have simply an amplifier. When the input 
is removed, the output disappears also. 

Let’s try a feedback network which feeds 
back 1/100 of its own input (which is the 
amplifier’s output), and leaves phase un¬ 
changed. Now our 1-volt input will produce 
10 volts output, but 1/100 of this 10-volt 
output, or 1/10 volt, will be put back into 
the input. Its phase is reversed from the 
original input, so it cancels out 1/10 volt of 
input and leaves 9/10 volt available for the 
amplifier. This, in turn, cuts the output 
down to 9 volts—and so reduces the feed¬ 
back voltage to 9/100 of a volt. This action 
increases the available amplifier input volt¬ 


age from 0.9 volt to 0.91 volt. The round- 
robin action finally settles down when the 
output becomes 9.1919191919 . . . volts, 
because when 1/100 of this is fed back the 
input available for the amplifier is 
0.9191919191... volts. The amplifier itself 
still has a gain of 10, but the effect of the 
feedback network was to reduce the effec¬ 
tive gain to 9.1919. 

If we put in a feedback network which 
feeds back 1/10 of its own input, in the 
same phase, then a 1-volt input signal will 
produce 10 volts out (originally) and 1 volt 
in reverse phase from the feedback which 
cancels out the original input. With the input 
gone, there is no output to feed back. The 
resulting round-robin action finally settles 
down when amplifier output is 5 volts. 
Feedback then is 0.5 volts, which cancels 
out half the original input and lets the 
remaining half be amplified ten times to 
produce the 5-volt output. 

If all of the output is fed back (a 
feedback factor of 100%) without phase 
change, the effective amplifier gain will be 
reduced to something less than 1. In our 
example, the gain will drop to 10/11. A 
1-volt input signal will then produce 10/11 
volt output. This will be fed back to cancel 
most of the input; only 1/11 volt of input 
will not be cancelled. The amplifier will 
boost this by ten times, providing the 10/11 
volt output. 

All of these examples so far left the phase 
of the feedback voltage unchanged, which 
with our specified amplifier meant that the 
feedback voltage was out of phase with the 
input. Such feedback is known as negative 
feedback, and is used to improve amplifier 
action (as examined in some detail in our 
Advanced Class study course). 

If we use a different feedback network 
and change the phase of the feedback 
voltage so that it is IN phase with the 
original input, things come out differently. 

Feeding back 1/100 of the output as we 
did in our first example, but with phase 
reversal included in the feedback network, 
we find that a 1-volt input gives us a 10-volt 
output, which produces 1/10 volt of feed¬ 
back. This increases our effective input to 
1.1 volts, giving us 11 volts output and 
increasing the feedback to 0.11 volt. The 
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effective input rises a little more, to 1.11 
volts-, the feedback rises with it to 0.1 11 
volt. Each pass around the feedback loop 
brings the effective input voltage up just a 
little bit more—but even an infinite number 
of passes can never bring the output any 
higher than 1.111112 volts, because each 
pass merely adds 1/10 of the previous input. 
The effective gain of this arrangement levels 
out, then, at 11.111111111.times. 

Let’s see what happens if we bring the 
feedback percentage from 1 up to 9%. A 

1- volt input gives us 10 volts out the first 
time, and we feed back 9/100 of this to 
bring the input up to an effective 1.9 volts. 
Output rises to 19 volts. Feedback rises to 
1.71 volts, which adds to the previous 1-volt 
input to give an effective input of 2.71 volts 
and an output of 27.1 volts. Feedback 
comes up to 2.439 volts, and output con¬ 
sequently climbs to 34.39 volts. 

It might appear that output in this case 
would climb forever, but it doesn’t. When 
the output has climbed to 100 volts exactly, 
the resulting feedback voltage is 9/100 of 
that or 9 volts. Added to the original 1-volt 
input, this gives 10 volts effective input, and 
the amplifier’s original gain of 10 boosts this 
to the 100 volt output level. 

What happens if we make the feedback 
percentage 10% now? Let’s assume that the 
amplifier was producing a 10-volt output 
signal with no feedback, and we suddenly 
connect a 10-percent feedback network to 
it. The feedback voltage becomes 1/10 of 
10, or 1 volt. If the 1-volt input signal is still 
present, this will give us 2 volts effective 
input and a 20-volt output. The next pass 
around the feedback loop will have 2 volts 
feedback and 1 of input for 3 volts in and 30 
volts put; the next after that will bring us up 
to 40 volts out, and so forth. The rise in 
output will never stop because of running 
out of feedback; the only limit is that 
imposed by the available power-supply volt¬ 
age swings. And if we remove the 1-volt 
input signal at any time after the feedback 
loop is connected, what happens? If we’re 
getting 20 volts out then instead of rising to 
30 volts next time around the loop the 
output would remain steady at 20 volts, 
because the 2 volts fed back would provide a 

2- volt input signal. 
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If we had been getting the 10 volts out 
when the input signal was removed, then we 
would hold steady at 10 volts output, 
because 1 volt would be fed back and this 
would keep output constant. 

In fact, no matter what output we were 
getting when the input signal disappeared, 
we would hold steady at that level, because 
the feedback factor is just right to give the 
amplifier an artificial input signal developed 
from its own output signal. We now have an 
oscillator. 

Notice that this happened with a feedback 
factor of 10% and an amplifier gain of 10 
times. Had the amplifier gain been 100, a 
feedback factor of 1% would have been 
enough to do the job. What is required is 
enough feedback so that the feedback frac¬ 
tion times the amplifier gain is equal to l. If 
the signal fed back is in phase with the input 
signal, and feedback fraction times gain 
equals 1, the circuit will oscillate. 

In practice, of course, the gain of the 
amplifier may vary as tubes or transistors 
age, resistors change value, and power supply 
voltages change with load. Any time the 
product of feedback fraction times gain 
drops below 1, the oscillator cannot keep 
going. However, the product can be greater 
than I, and most oscillator designs make it 
slightly greater just to give a safety factor. 

If the feedback is greater than the mini¬ 
mum required for oscillation, output will 
not be steady at some accidental level. 
Instead, it will climb to the point at which 
available power-supply voltage or some other 
factor limits it, and level off there. For this 
reason, the amplifier portions of most rf 
oscillators operate in Class C, with current 
flowing only during parts of the cycle. 

This fact, in itself, introduces some new 
problems into the action of keeping the 
oscillator going. When the amplifier works 
only a part of the time, as is always true in 
Class C operation, then something must 
provide a “flywheel” effect to carry the 
circuit through those portions of the cycle in 
which the amplifier is effectively “dead.” 
The same resonant circuit used for tuning 
the oscillator usually provides the “fly¬ 
wheel” by storing energy in its fields and 
releasing it a fraction of a cycle later. 

The resonant circuit is not necessary, 


though, so long as some energy storage 
capability is included. The multivibrator, for 
instance, stores its “flywheel” energy in the 
coupling capacitors. A crystal oscillator uses 
the crystal itself for energy storage, by 
converting electrical energy into mechanical 
energy and back again. We’ll get into these a 
little later, however. To keep things rela¬ 
tively simple at this stage, let’s concentrate 
on the types of oscillators which store their 
energy in resonant circuits. 

In previous installments of this study 
course we have examined the idea of “Q,” 
the “quality factor” of any energy-storage 
element, at some length. Since an oscillator 
operating in the Class C condition requires 
some type of energy storage within its 
circuit in order to keep going, we might 
guess that the Q of that energy storage (in 
the present case, of the oscillator’s resonant 
circuit) is of some interest to us. And that 
quess would be correct. 

One of the ways in which Q is defined is 
as the ratio of energy stored per cycle to 
energy dissipated per cycle. This definition 
tells us that a circuit with a Q of 1 must 
dissipate all the energy it stores; such a low 
Q is usually avoided, and that’s why. A 
storage device which dissipates everything 
you attempt to store in it doesn’t do much 
towards keeping the energy around for 
future use. 

Any energy taken out of the resonant 
circuit for any reason is lost so far as the 
circuit is concerned, and in the definition of 
Q just quoted, the energy deliberately taken 
out is included in the energy “dissipated.” 
Thus the Q of a working circuit is affected 
by the degree to which the circuit is loaded; 
the heavier the loading the more energy is 
taken out per cycle, and the lower will be 
the Q. 

The resonant circuit of an oscillator must 
have reasonable high Q in order for the 
oscillator to operate; this requirement comes 
directly from the fact that the resonant 
circuit is storing the energy to provide a 
flywheel effect, and the circuit Q serves the 
same purpose as does the high mass of a 
mechanical flywheel. 

If circuit Q is too low, the circuit may fail 
to oscillate despite all connections being 
correct; this is frequently a rather perplexing 
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problem to a homebrew artist who has 
modified a “borrowed” design to operate at 
some new frequency range, and tuned the 
circuit to resonance by using a dipper 
without considering the Q which may be 
required to keep things going. 

Q may be increased in either of two ways. 
The circuit may be less heavily loaded, so 
that less power is taken out, or the capaci¬ 
tance of the circuit may be increased (and its 
inductance decreased to match, to maintain 
the proper frequency). Increasing the capaci¬ 
tance is preferable. 

Should this fail to solve the problem, it 
may be that the circuit is simply not 
providing enough drive to its amplifier por¬ 
tion. In this case, the remedy is to increase 
drive by increasing the amount of feedback. 
The technique for increasing feedback will 
vary with the particular circuit; in general, 
the idea is to couple more of the output 
back to the input. 

In many cases, both remedies are applied 
simultaneously. Increasing the feedback of¬ 
ten permits a decrease in loading of the 
resonant circuit (achieved by reducing 
coupling between the resonant circuit and 
the amplifier input, as by using smaller 
coupling capacitors), which increases the 
effective working Q. 

One of the most frequent causes for 
oscillators turning balky is the effort to 
obtain maximum output power. An oscil¬ 
lator, whether crystal or variable, is intended 
only to establish frequency. Once the fre¬ 
quency is established, its power level can be 
amplified as much as you like by ordinary 
amplifiers. If oscillators are not expected to 
furnish power, they usually behave beauti¬ 
fully. 

Before we move on to take a look at 
crystals, let’s see what starts an oscillator. 

Remember, so far we have assumed that 
it was already going, and have looked only at 
the mechanisms which keep it going once 
started. However, it’s obvious that any pract¬ 
ical oscillator does not run all the time. 
When power is turned on, it has to start. 
How does this happen? 

We make it happen, by using grid-leak 
bias rather than fixed bias on the oscillator. 
This assures us that when we turn the power 
on, the amplifier portion of the oscillator 
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will (at least in the first few instants) be 
operating without bias, and so will be able to 
amplify signals. 

When we turn on the power, this act in 
itself puts a pulsed signal into the power 
lines to the amplifier stage as the power 
supply voltage comes up from zero to its 
operating value. This signal pulse causes the 
resonant circuit to “ring.” Even without the 
pulse caused by power turnon, an amplifier 
always has some random noise in it, and this 
too is amplifier. Any noise pulses which 
happen to be near the frequency to'which 
the resonant circuit is tuned will also cause 
ringing, so that we can always count on at 
least a little bit of action in the resonant 
circuit. 

As the amplifier stage warms up and 
comes to life, any ringing in the resonant 
circuit provides it a small amount of input, 
and this input is amplified. Since (for safety) 
we included a little more feedback than was 
absolutely necessary, the fed-back portion of 
this amplified input is larger than was the 
original input level. It continues to build up 
in this manner, until the amplifier begins to 
draw grid current. At this point, the grid 
current establishes a bias voltage across the 
grid leak and sets up the operating bias 
voltage. Amplification continues, but the 
oscillator is running now. When the signal is 
limited by the available supply power, full 
Class C operation of the amplifier part of the 
circuit is going on. 

While all this is happening, the frequency 
of the signal changes. Once stable operating 
conditions are reached, the frequency settles 
down. The change in frequency during the 
start and stop portions of the oscillator’s 
operation cannot be avoided; some of it 
comes from actual physical changes in cir¬ 
cuit elements such as expansion due to 
heating from the rf current flowing, and 
some is more exotic in origin-it comes from 
the change in phase of signal through the 
amplifier as operating voltages are changed. 

Even those most stable of practical oscil¬ 
lators, the crystal circuits, are not immune 
to these changes. But crystal oscillators are, 
in themselves, the subject of a different 
question. Let’s move on to that one. 

Why Use Crystals? The vast majority of 
amateur transmitters, and an appreciable 


fraction of the receivers as well these days, 
make use of at least one crystal-controlled 
oscillator in some stage. Our question now is 
simple—why? 

Most of us probably know, of course, 
that the crystal controlled oscillator is nor¬ 
mally much more stable than a variable 
widely used whenever accurate and stable 
control of frequency is desired. But why 
should this be so? 

To begin our look at the reasons why, 
let’s back way, way off for a moment and 
observe that virtually everything we do with 
electronics depends to a pretty large degree 
on geometrical relationships among physical 
objects. A vacuum tube, for instance, gets its 
amplification because of the ratio in spacing 
and in area of the grid structure and the 
plate. A capacitor’s capability to store en¬ 
ergy is determined by the area of its plates 
and the spacing between them, as well as by 
the “dielectric constant” of the insulating 
material (which is, itself, determined by the 
molecular geometry of the material). An 
inductor’s inductance is determined by dia¬ 
meter, spacing, and number of turns, all of 
which are physical quantities. The list goes 
on, and includes almost all of our compo¬ 
nents. 

What’s more, when we make use of the 
electronic results of these physical relation¬ 
ships, many relatively small physical changes 
introduce large changes in the results. The 
movement of a metal diaphragm changes the 
resistance of carbon grains enough to make 
the carbon microphone practical, but this 
movement is so slight that you can’t see it 
with the naked eye. 

The crystal oscillator gets its frequency 
stability primarily from the fact that it uses 
physical resonance rather than electrical 
resonance. This eliminates one whole level of 
relationships from physical to electrical and 
back again. 

The material most often used for fre¬ 
quency-controlling crystals is quartz. Cry¬ 
stalline quartz shares with many other sub¬ 
stances an interesting property known as 

“piezoelectricity,” which means that it is 
capable of producing electricity in response 
to physical pressure, and conversely of 
changing its shape under the influence of 
electrical pressure; of all the piezoelectric 
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substances, quartz crystals are the most 
durable and because of this have come into 
wide use. 

When an alternating voltage is applied 
across the proper faces of a quartz crystal, 
the crystal will vibrate. The frequency at 
which the vibration occurs depends only 
upon the dimensions of the crystal. If the 
applied ac voltage happens to be at a 
frequency at which the crystal is mechani¬ 
cally resonant, though, the exchange of 
energy between the electrical and mechani¬ 
cal stages (and back again) is extremely 
efficient and very little energy is dissipated 
within the crystal. 

This small energy dissipation means that 
the Q factor of a crystal (we’ll quit pointing 
out that we really mean “quartz crystal” 
every time from here on) is high. Astro¬ 
nomical might be a better word. Typical Q 
figures for crystals range from 10,000 to 
100,000; a good LC resonant circuit might 
reach a Q of 500 with extreme care in design 
and generous amounts of luck. 

The natural form of crystalline quartz is a 
six-sided prism, looking something like Fig. 
2. If we slice it straight through the middle 
and look at it end-on, we will find a 
hexagonal shape like Fig. 3. If we then join 
the midpoints of each pair of opposite flat 
sides with lines (Yl, Y2, and Y3 in Fig. 3) 
and the vertices at which the sides meet with 
other lines (XI, X2, and X3), we can 
establish three pairs of axes (axises, if you 
prefer); a third axis is provided by the 
crystal’s center line where all the other axes 
meet, and it is called the “Z axis.” These X, 
Y, and Z axes are established to guide the 
cutting of the “mother crystal” into blanks 
having the desired electrical properties. If a 
blank is cut so that it is perpendicular to the 
X-axis, it is known as an “X-cut” crystal, 
and similarly a Y-cut blank is one perpen¬ 
dicular to any one of the three Y axes. At 



Fig. 2. Ideal quartz crystal is six-sided prism. 
Most natural crystals are imperfect, with 
chipped or broken edges or ends. Illustra¬ 
tion shows an ideal crystal. Z-axis of the 
crystal is the line through the center of the 
crystal, the long way; in this one it would 
pass through the point at each end. 
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X3 Y2 X2 


Fig. 3. Slicing the ideal quartz crystal of Fig. 

2 across would give this hexagonal cross- 
section. Z-axis now is vertical to the illustra¬ 
tion, protruding straight up from center of 
section. The six lines joining side midpoints 
(Y1, Y2, and Y3) and side corners (XI, X2, 
and X3) show the X and Y axes of the 
crystal. All the X axes are alike, and all the 
Y axes are alike, but blanks cut with X-axis 
orientation differ greatly from those cut 
across the Y-axis. Most crystal blanks are 
cut at an angle to all three axes to obtain 
the desired characteristics. Fig. 4 lists the 
"standard" cuts by common name and 
military designation. 

least 11 “standard” cuts exist, and today 
neither the plain X-cut, Y-cut, nor Z-cut is 
considered standard. Fig. 4 lists the 11 cuts 
designated as “standard” for military use; 
the differences between them are all caused 
by the different angle made between the 
plane of the crystal blank and the major axes 
of the original natural crystal. 

As listed in Fig. 4, the crystal can vibrate 
in any of five modes depending upon its cut. 
Actually, a surprising number of crystals cut 
to vibrate in one mode will vibrate in not 
only the design mode but several others, and 
many will vibrate at a number of different 
frequencies. This fact is used in the design of 
“overtone” crystal oscillators, which are 
designed to operate at some vibration mode 


COMMON VIBRATION MILITARY 

DESIGNATION MODE DESIGNATION 


AT CUT 
BT CUT 
CT CUT 
DT CUT 
+5° X CUT 
-18° X CUT 
GT CUT 
+5° X CUT 
DUPLEX 
MT CUT 
NT CUT 


THICKNESS SHEAR 
THICKNESS SHEAR 
FACE SHEAR 
FACE SHEAR 
EXTENSIONAL 
EXTENSIONAL 
EXTENSIONAL 
L-W FLEXURE 
L-T FLEXURE 
EXTENSIONAL 
L-W FLEXURE 


A ELEMENT 
B ELEMENT 
C ELEMENT 
D ELEMENT 
E ELEMENT 
F ELEMENT 
G ELEMENT 
H ELEMENT 
J ELEMENT 
M ELEMENT 
N ELEMENT 


Fig. 4. Designations of various types of 
crystal cuts. Military designation is the type 
number placed on crystal elements for 
military use. Vibration modes are shown in 
Fig. 5. 


other than the lowest-frequency mode inher¬ 
ent in the crystal’s dimensions. 

While the crystal’s dimensions determine 
its operating frequency, it’s not always the 
“thickness” dimension which turns out to be 
critical. Only the types which operate in the 
thickness-shear mode (Fig. 5 shows the five 
vibration modes) are controlled primarily by 
thickness. The other cuts are influenced 
more heavily by the width or length of the 
crystal. 


. jr_—- Jr 

THICKNESS 

SHEAR 



EXTENSIONAL 



Fig. 5. Quartz crystals have several different 
"modes" of vibration, and the same crystal 
may be capable of vibrating in any of several 
modes (although manufacturers attempt to 
prevent this by grinding the crystal blank in 
such a way as to favor one mode to the 
exclusion of any others). In these drawings, 
the solid-line view shows the crystal's shape 
at rest, and the dotted lines indicate the 
shape at one extreme of vibration in the 
applicable mode. While most discussions of 
crystals action tend to leave the impression 
that vibration is in flexure mode, most 
common crystals actually use either thick¬ 
ness or face shear mode. 

However, alteration of any dimension will 
change the resonant frequency to some 
degree. So, also, will changing the mass of 
the crystal; this can be achieved by 
“loading” the crystal surface with pencil 
lead or by rubbing solder into the surface. 
Plated crystals are adjusted to frequency by 
controlling the thickness (and so the mass) 
of the plated-on electrodes. 

Once the basic vibration frequencies of a 
blank are established by grinding or etching to 
final dimensions, and proper precautions 
against excitation of the unwanted modes 
are built in so that only one of the several 
possible frequencies is used, the crystal is 
ready for use in an oscillator. There, it 
replaces the resonant circuit as both the 
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frequency-determining element and the 
energy-storage device. Most variable or LC 
oscillator circuits have their crystal counter¬ 
parts, which we will examine later. 

At the moment, though, we're still 
looking at the reasons for the extreme 
frequency stability of the crystal. Its astro¬ 
nomical Q is the primary reason, and the rela¬ 
tive freedom from effects of the surrounding 
environment is a strong supporting cause. 

The crystal, however, is not a primary 
frequency standard. It can lose its stability, 
especially if mistreated. The more its motion 
during a cycle, the less stable it is. The 
greater the ac current through the crystal, 
the greater will be the motion. The higher 
the feedback fraction, the more current can 
flow. Thus excessive feedback can produce 
frequency instability. It can also do other 
things we’II look at during our next 
question. 

Since the crystal operates with mechani¬ 
cal resonance and physical vibration, but 
converts the physical vibration into electrical 
signals, it acts just as if it were an exception¬ 
ally high quality resonant circuit. Fig. 6 
shows the schematic of the equivalent circuit 
of a crystal; the values are those typical for a 
7 mhz AT-cut fundamental crystal approxi¬ 
mately 1/10 inch thick and 3/8 inch square, 
which includes a Q of approximately 
25,000. 



Fig. 6. Equivalent circuit of a typical 7 mhz 
quartz crystal 1/10 inch thick and 3/8 inch 
square. All quartz crystals show the same 
electrical characteristics, but the values 
given here apply only to the particular 
crystal element for which they were calcul¬ 
ated. Note extremely large equivalent in¬ 
ductance and small series capacitance; large 
shunt capacitance helps account for stabil¬ 
ity, since several picofarads additional stray 
capacitance will have relatively little effect. 
Q of circuit equals inductive reactance 
divided by series resistance, or in this case 
342000/13 which works out to a little more 
than 26,000. 


GATEWAY 

ELECTRONICS 

6150 Delmar Blvd., St. Louis, Mo. 63112 
314-726-6116 

LAPSE TIME METER—Standard timer Type 
S- 1 . Measures 1/100's seconds resetable 

Shipping wt. 10 lbs.$35.00 

150 Amp DC Meter—complete with current 
transformer 

Shipping wt. 3 lbs.$ 9.50 

10 Turn Helipot Dial —Digital readout type 

Shipping wt. 1 lb.$ 3.95 

RUNNING TIME METER-115 VAC-60 
cycle. Ideal for measuring on time of your 
transmitter, etc. 

Shipping wt. 2 lbs.$ 5 95 

STANDARD RACK DRAWERS-Made for 
standard 19 inch racks. 3 sizes available, lOVi 
x 19, 7 x 19, 5% x 19. 

Shipping wt. 15 lbs.ea. S 8.50 

Stepper Relays—TYPE 44 10 position. 

Shipping wt. 1 lb.$ 4.95 

12 VOLT CENTER TAPPED TRANSFORMER 
@ 70 AMPS.— 1 1 5 VAC input 7 x 5'A x 6'/z. 

Shipping wt. 35 lbs.$ 9 95 

JENNINGS UCS-300 VACUUM VARIABLE 
CON D.—new with motor drive 300 mmf. 
Ideal for linear amplifier. 

Shipping wt. 15 lbs .$35.00 

ICE CUBE MAKER —Fits most refrigerators 
and freezers—new—with diagram and instruc¬ 
tions for installation. 

Shipping wt. 12 lbs.$ 9.50 

40 0-40 Micro Amp Meters— 2'A"~ Ideal for FM 
Radio Alignment, etc. 

Shipping wt. 2 lbs.$ 2.95 

Minimum order $5.00, Sorry, no catalog at this 
time. Write for specific items. Watch for our 
ads in 73, Stop in and see us when you're in St. 
Louis. 




GET YOUR NEW 
ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 
$7.95 

Over 135,000 QTHs 
in the DX edition 
$5.95 

See your favorite dealer or 
order direct {add 25C for 
mailing in U.S., Possessions 
These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 50C). 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs’ License 
Class! 

• World Prefix Map! 

• International Radio 

Amateur Prefixes _ 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 



RADIO AMATEUR 


X# C d 

Jjt DeP ‘ 


llbookiNc 

Dept. B. 925 Sherwood Drive 
Lake Bluff, III. 60044 


DECEMBER 1969 


91 

















. . . 










What Limits The Use of a Crystal Oscil¬ 
lator? The extreme utility of the crystal 
oscillator is proven by its wide use. SSB 
transmitters use them to provide the original 
carriers, vhf transmitters employ them for 
frequency control, many mobile rigs are 
rockbound, and not a few receivers make use 
of crystal-controlled front ends together 
with variable intermediate-frequency tuning 
to obtain top performance. But the crystal 
oscillator does have limitations; what are 
they? 

Foremost of the limitations is the rela¬ 
tively low power capability of a crystal 
oscillator. So long as the oscillator is used 
only to establish frequency, and power 
generation is left to other parts of the 
equipment, this causes no problems. But 
when the maximum of power is required 
from the minimum of stages, the power 
limitation may rear its many-fanged jaws. 

This limitation stems directly from the 
inherent fragility of any crystal. Just as 
Caruso was able to shatter a wine-glass by 
singing a sustained note at the glass’s reso¬ 
nant frequency, so will the quartz crystal 
shatter if driven hard enough at its own 
resonant frequency. The excessive drive 
causes the crystal to bend farther than its 
strength will permit, and the result is a 
fractured frequency-controller. 

Long before actual destruction of the 
crystal occurs, though, the stability of the 
oscillator will disappear. An overdriven 
crystal heats internally, and the heat causes 
the dimensions to change. Although the 
change is microscopic, it’s enough to move 
the frequency several dozen cycles per mega¬ 
cycle. 

A crystal which has been abused in this 
manner may not return to its original fre¬ 
quency for several hours or even several days 
after the drive has been reduced, either. 
Occasionally, the change in frequency is 
permanent. 

The preventive, of course, is to keep 
crystal current as low as possible while 
assuring active oscillation. Crystal current is 
controlled by feedback; the less feedback, 
the lower the crystal current. For maximum 
stability, feedback should be just great 
enough to assure that the oscillator starts 
every time. In the grid-plate circuit, feed¬ 


back is controlled by capacitor Cl. In other 
circuits, it may be necessary to modify other 
circuit constants such as plate voltage to 
control feedback. 

Crystal current may be measured by 
connecting a low-current pilot bulb, such as 
a 60 ma 2-volt bulb, in series with the 
crystal. Most crystals, except for fragile 
high-frequency fundamental blanks, can 
withstand 60 ma for short periods of time, 
and so the bulb serves double duty as both 
current indicator and fuse. The objective 
should be to keep the bulb as dim as possible 
while maintaining reliable starting character¬ 
istics on the oscillator. 

Most crystal oscillator circuits in use 
today are of the electron-coupled variety, 
making use of a pentode tube in which the 
screen grid serves as the virtual plate of a 
triode tube in the oscillator circuit. This 
permits the actual output to be taken from 
the pentode plate circuit with minimum 
loading of the oscillator itself, and also 
permits the plate circuit to be tuned to the 
crystal frequency with the least possible 
effect upon the oscillator’s action. 

If electron coupling is not used, tuning 
the plate circuit to the exact frequency of 
the crystal may prevent oscillation, by shift¬ 
ing phase of the feedback current far enough 
away from 180° so that the feedback 
fraction times gain, at the frequency where 
180° phase shift is present, is less than 1. In 
such cases the plate circuit must be turned 
slightly off-frequency for reliable, stable 
operation. Most often, the plate circuit 
should be tuned to a frequency above that 
of the crystal. Feedback voltage (and crystal 
current) in such a case will vary with plate 
tuning, and the adjustment should be made 
to a point which provides the minimum 
amount of crystal current necessary to pro¬ 
vide reliable starting. This will provide maxi¬ 
mum frequency stability. 

Can The Inductors Be Left Out? All of 
the oscillators we’ve examined so far in this 
installment make use of a resonant circuit 
(either LC or the physical equivalent, a 
crystal) for frequency control and energy 
storage. However, the resonant circuit is not 
absolutely necessary. 

The most popular type of high- 
performance audio oscillator, for example. 
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crystal oscillator circuit (C) is shown here. 

By substituting the crystal's equivalent cir¬ 
cuit from Fig. 6, as at B, we find that two 
circuits are almost identical. Grid-cathode 
capacitance of tube serves as feedback capa¬ 
citor C2, while plate-cathode capacitance 
provides equivalent of C3. C4 is not neces¬ 
sary in either circuit. Crystal's shunt capaci¬ 
tance merely bypasses the resonant circuit 
slightly. Crystal's series resistance is also 
present in coil at A, although it is not 
shown, since any coil has at least some 
resistance present. 

As shown in Fig. 7, we can replace the 
resonant circuit in a Clapp LC oscillator 
(Fig. 7A) with a crystal, and we have the 
Pierce circuit (Fig. 7C). Similarly, we can 
develop the grid-plate crystal circuit (Fig. 
8A) from the Colpitts (Fig. 8B). 




Fig. 8. Similarities between grid-plate crystal 
oscillator circuit (A) and Colpitts vfo circuit 
(B) are even more evident than are those 
shown in Fig. 7. Crystal in this case sub¬ 
stitutes directly for resonant circuit, with no 
need for a dc blocking capacitor (C3 in B). 
Values shown in A are typical; similar values 
may be used in circuit at B but care must be 
taken to assure that resonant circuit Q is 
great enough to permit oscillation. 
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In both the Pierce and the grid-plate 
crystal oscillator circuits, the crystal serves 
as a parallel resonant circuit. However, as 
may be seen from Fig. 6, every crystal has 
both a series resonance and a parallel reso¬ 
nance near its fundamental frequency, and 
some oscillator circuits are designed to make 
use of the series resonance although most of 
the popular circuits use the parallel-resonant 
mode. 

In a series-resonance crystal oscillator 
circuit, the crystal is connected as a series 
element in the feedback circuit. Most such 
circuits require more components than paral¬ 
lel-resonant oscillators, as well as requiring 
tuning of additional circuits (since the series 
resonance does not lend itself to providing 
the necessary energy-storage capability). Fig. 
9 shows the Butler overtone oscillator cir¬ 
cuit, which is one of the most popular 
series-resonance oscillators. This circuit uses 
either the fundamental, third, fifth, seventh, 
or ninth overtone of the crystal, depending 
upon the tuning of the parallel-resonant 
circuits in the plate circuits. Using a crystal 
ground especially for 7th-overtone operation 
in this circuit, it is possible to produce direct 
output at 144 mhz without frequency multi¬ 
pliers. 

a» 



Fig. 9. Butler overtone oscillator circuit 
makes use of crystal's series resonance in 
feedback path. In consequence, additional 
resonant circuit is needed for energy stor¬ 
age. Stage at left acts as grounded-grid 
amplifier, with its output coupled to 
cathode-follower stage at right. Crystal in 
signal path from cathode-follower output to 
grounded-grid input filters out any signals 
except those which excite series-resonant 
vibration capacitance of crystal and holder 
to parallel resonance ar.d thus remove it 
from the effective circuit. Cathode follower 
stage serves extra duty as frequency doubler 
or tripler to provide output at up to 21 
times crystal's fundamental frequency (7th 
overtone, tripled). 


contains no resonant circuits. Instead, as Fig. 
10 shows, it makes use of two feedback 
networks rather than just one. One of these 
feedback networks provides the positive 
feedback necessary to sustain oscillator 
action. The other network is frequency 
sensitive, and is connected so as to produce 
negative feedback. 



Fig. 10. Inductors aren't always necessary. 
Paired feedback networks as shown here 
may be used instead. If the negative feed¬ 
back network is frequency sensitive so that 
feedback is reduced at one specific fre¬ 
quency, then circuit can oscillate only at 
that frequency. At any other frequency, 
negative feedback will cancel out the posi¬ 
tive feedback and circuit can only amplify. 

Because of the frequency sensitivity of 
the second network, the amount of negative 
feedback present depends upon the fre¬ 
quency of the signal. At almost all fre¬ 
quencies except the one at which oscillation 
is desired, there’s enough negative feedback 
to cancel out the positive feedback from the 
first network, and the circuit is just a 
complicated amplifier. 

At the desired operating frequency, 
though, the negative feedback is less. Some 
of the positive feedback remains; when the 
circuit is properly adjusted, the positive 
feedback left after the partial cancellation is 
still enough to sustain oscillation. The result 
is that the circuit is capable of oscillating at 
one and only one frequency; and any har¬ 
monics which might be produced in the 
process are reduced by the negative feed¬ 
back. 

Oscillators based on this principle are 
capable of providing sine waves in the audio 
range with less than 0.1% total distortion. 
Since no inductors are present, the fre¬ 
quency range over which such a circuit can 
be tuned is much greater (typically 10-to-l, 
compared with a 3-to-l figure for the normal 
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L-C tuned circuit oscillator). Circuits which 
are based on this principle include the Wein 
bridge oscillator, the Twin-T oscillator, and 
the Bridged-T oscillator. Unfortunately, 
while the principle remains valid at radio 
frequencies, the feedback is much more 
difficult to control properly at high fre¬ 
quencies and so these oscillators have a 
typical upper-frequency limit of about 200 
khz. 

Not all oscillators produce sine waves, 
and most oscillators which produce non-sine 
waveforms are based on principles other 
than the resonant circuit. One of the most 
basic types of non-sine-wave oscillators is the 
multivibrator. 

Whole volumes have been writen on the 
subject of multivibrators, and most dis¬ 
cussions of them are sprinkled with detailed 
design equations which make the subject 
appear to be difficult to understand. Under¬ 
neath it all, though, the multivibrator fol¬ 
lows the basic principle of any oscillator as 
diagrammed in Fig. 1. It contains both 
amplifier and feedback sections. The prob¬ 
lems emerge because of the difficulty in 
separating the two sections when a multi¬ 
vibrator schematic is examined. 

The first problem appears when an at¬ 
tempt is made to isolate the “amplifier” part 
of the circuit. All multivibrators include not 
just one, but two amplifier stages. These 
stages may or may not be mirror images of 
each other, but they are connected so that 
each gets its input from the output of the 
other. So far as any signal within the circuit 
is concerned, the path of its flow is a closed 
ring. 

We can give a ring a half-twist and turn it 
into a figure-8 pattern, and the various types 
of multivibrator circuits begin to show their 
similarities and differences if we draw their 
block diagrams in such a manner. Fig. 11 
shows such block diagrams for the three 
major classes of multivibrators. 

In each of these, the “amplifier” stages 
shown as triangles are considered to be dc 
amplifiers, with 180° phase inversion from 
input to output. The three classes are dis¬ 
tinguished by the manner in which the ring 
is closed. We can close the ring through 
coupling capacitors at both output-to-inpul 
connection points, as shown in Fig. 11 A; we 
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Fig. 11. Possibly the most widely used cir¬ 
cuit in electronics today (although not so 
generally encountered in radio) is the multi¬ 
vibrator. Three types exist: astable (A), 
monostable (B), and Bistable (C). Only 
major differences between types are in the 
manner of coupling stages. Astable has ac 
coupling only, monostable has one ac and 
one dc coupling, and bistable has only dc 
coupling. Only the astable is a true oscilla¬ 
tor, but the bistable is the backbone of the 
computer industry and the monostable finds 
wide use as a timer. See text for details. 

can use one dc connection and one capacitor 
as shown at B; or we can make both 
connections solid so that the dc path 
through the circuit is complete. These dif¬ 
ferent connections give us three different 
types of circuit action. 

In Fig. 11 A, for instance, let’s begin our 
examination with the assumption that the 
voltage at the input to amplifier 1A is at its 
lowest level. Since the amplifier has 180° 
inversion, the output will be at its highest 
level. If a change has occurred in this level 
recently, only the change will pass through 
the coupling capacitor. On emerging from 
the capacitor as the input signal to amplifier 
2A, this rise in signal level causes the output 
of amplifier 2A to fall. 

The fall is similarly coupled through the 
capacitor to the input of amplifier 1A to 
drive the level still lower. Eventually the 
limitations imposed by available power sup¬ 
ply voltage will cause the output of 1A to 
stop climbing regardless of action at the 
input. No more changes can occur and 
everything levels off. However the capacitor 
coupling lA’s output to 2A’s input is con¬ 
nected to high voltage on one side and to 
ground on the other, and so is charged. 
When circuit action levels off, the capacitor 
begins to discharge. 

After a time delay determined by the size 
of the capacitor (which establishes how long 
it takes to discharge), the voltage at the 
input of amplifier 2A (which had been rising 


until things levelled out) begins to fall as 
capacitor discharge continues. 

This fall in voltage at 2A’s input appears 
as a rise at the output, and the rise in the 
outptit is coupled through the other capa¬ 
citor to lA’s input. There it becomes an 
input signal for 1A, and causes the output 
level at point Xa to begin falling. 

When the level at Xa begins to fall, the 
drop is coupled through the capacitor back 
to 2A’s input. This accelerates the fall of the 
voltage level at 2A’s input and drives the 
entire circuit to a levelling-off point exactly 
opposite to its previous condition, with 2A’s 
output high and 1 A’s output low. 

As soon as voltage change in the circuit 
reaches its limit in this direction, things 
reverse once again and the level at the input 
of 1A begins to fall. This brings us back to 
the point at which we started examining the 
circuit. We have gone through one complete 
cycle of multivibrator action. It will con¬ 
tinue so long as power is supplied to the 
circuit. 

Since both of the couplings in the ring are 
capacitive or ac couplings, the cirucit can 
never reach a “stable” condition but must 
continue vibrating from one state to the 
other. This circuit is called an “astable” 
multivibrator. Other names include “free- 
running” and, unfortunately, merely “multi¬ 
vibrator” or “multi.” This is the only class 
of multi circuit which is capable of oscil¬ 
lating on its own—but the other two classes 
of multi circuits are of equal if not greater 
importance. 

If we replace one of the capacitive ac 
connections with a solid dc connection as 
shown in Fig. 11B, for instance, we get a 
circuit which does have a stable state and so 
will not oscillate on its own. 

For instance, as drawn here, the stable 
state provides a low-voltage level at point 
Xb. The input to amplifier 2B is low, which 
makes its output high, and this high-level 
output from 2B is connected directly to the 
input of IB. In turn, the output of IB is 
low. With voltage low on both sides of the 
capacitor, it is not charged. The circuit sits 
idle, doing nothing. 

But if we momentarily insert a high-level 
input signal into amplifier 2B, this will drive 
2B’s output down to a lower level and since 
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IB’s input follows right with it the signal 
level at Xb will begin to rise. The rise is 
coupled through the capacitor to 2B’s input, 
causing 2B’s output to fall even more. The 
momentary trigger input can be removed as 
soon as the internal signal gets all the way 
around the loop, because the feedback will 
take its place and drive the output of 2B as 
low as it can get. While this is happening, the 
output of IB at point Xb rises. 

Once 2B’s output gets as low as possible 
it cannot change any more, and levels off. At 
this instant, Xb is at its highest level. Since 
the trigger signal is no longer present, there’s 
a voltage difference across the capacitor, and 
discharge begins. As the capacitor discharges, 
the voltage at 2B’s input falls. This causes 
2B’s output level to rise, which in turn drives 
Xb back down to a lower voltage. 

Just as in the astable circuit, the action 
around the ring is cumulative and the voltage 
at Xb is rapidly driven as low as it can get. 
When it gets there, the output of amplifier 
2B is at its highest possible level. 

But unlike the astable circuit, when 2B’s 
output goes to its high point the input to IB 
is also high and stays high. There’s no ac 
coupling there to force it to fall back down. 
And when Xb gets back to its low point to 
cause this, there’s no voltage across the 
coupling capacitor, so everything is stable 
once again. 

The result is that the momentary trigger 
input produces a single pulse at Xb. Since 
the duration of this pulse is determined 
almost entirely by the time it takes to 
discharge the coupling capacitor, the pulse’s 
characteristics will be the same no matter 
how short the trigger input was. 

This circuit, then, produces a single stand¬ 
ardized output pulse for every input pulse it 
receives. The duration of the output pulse 
can be adjusted by choice of capacitor size 
and time constant. Such circuits are widely 
used to provide fixed time delays in the 
microsecond to multisecond range. 

Because the circuit has one unstable state 
and one stable condition, it is known as a 
“monostable multivibrator;” other names 
include “one-shot” or “single shot;” 

If we replace both ac couplings with dc 
connections, as in Fig. 11C, we get a similar 
circuit but both states are stable. The signal 
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at Xc may be high, or it may be low. 
Whatever its condition, the level at 2C’s 
output will be the opposite level, and things 
will remain unchanged until something is 
done from outside the circuit to change 
them. Then they will remain stable in the 
new state, until something else is done to 
change them back. 

For example, let’s assume that Xc is at its 
high level. This holds 2C’s output low 
because of the direct coupling, and 2C’s 
output being low keeps Xc high. 

If we can momentarily ground point Xc, 
or drive it down with a brief negative-going 
pulse, this will make 2C’s input low and the 
output of 2C will go up. When 2C’s output 
goes up, point Xc comes to its low level and 
stays there. 

Nothing else happens in the circuit, until 
we hit Xc with a positive-going pulse from 
outside. This increase in level at 2C’s input 
drives the output of 2C down, and starts Xc 
moving up. The rise at Xc, coupled back 
through 2C’s input, drives 2C’s output still 
lower, and the cumulative action switches 
the circuit back to its original stage. 

This “bistable” multivibrator circuit ap¬ 
pears to be far removed from an oscillator, 
but as Fig. 11 shows, the only difference is a 
couple of capacitors. The circuit provides a 
“memory” since its two states may be used 
to “remember” some previous condition. 
Under its more popular name of “flip-flop” 
it’s the backbone of the computer industry. 

Now that we’ve gone through the basic 
multivibrator action and watched it perform 
in all of the three classes of multi circuits, 
we ought to take a little closer look at the 
points which establish the timing of the 
astable and monostable varieties. 

As we have seen, the timing depends 
critically upon the charge and discharge of 
the coupling capacitors in the circuit. They 
are, in fact, frequently called “timing capa¬ 
citors.” 

The fundamental operating range of a 
multi is determined entirely by the timing in 
the coupling circuits-but this timing is itself 
influenced by many factors. 

The capacitance itself is the primary 
factor, but the time constant is just as much 
affected by the circuit resistance as by the 
capacitance. Most usually, capacitance is 


used to select a major timing range, and the 
resistance is then adjusted to provide a 
fine-tuning of the time constant. 

Timing is also affected by the operating 
voltages supplied to the circuit. The higher 
the voltage, the smaller the portion of the 
discharge curve which will be used. 

While the multivibrator’s fundamental 
timing is established by the time constants 
of its coupling networks, the actual opera¬ 
ting frequency for a multi can be changed 
over a relatively wide range without adjust¬ 
ing time constants. This is done by synchro¬ 
nizing the multi to some other signal. 

Because the action in all multis depends 
upon a trigger signal (in the astable circuit, 
the trigger signal is provided internally by 
capacitor discharge; the monostable requires 
one external trigger but provides its own 
second trigger internally; the bistable re¬ 
quires that both triggers be external), a 
switch from one state to the other can be 
made to occur “early” by injecting an 
external trigger near the end of the multi’s 
“normal” cycle. This external trigger 
touches off the switchover without waiting 
for capacitor discharge to provide an internal 
trigger. 

If the trigger-signal level is properly 
chosen, it will affect the circuit only near 
the end of the normal cycle. This means that 
the trigger signal may be applied at a 
frequency as much as 10 times that of the 
multi, and the first 9 triggers during each 
multi cycle will be ineffective while the 10th 
one triggers off a new switchover. The multi 
then becomes a frequency divider; this is one 
of its most frequent applications in ham 
radio. 

For instance, triggers may be developed 
from the output of a 100-khz crystal oscil¬ 
lator and applied to a 10 khz multi. The 
multivibrator will then be locked in fre¬ 
quency to the crystal. More triggers can be 
developed from the 10 khz multi output, 
and applied to another 1 khz multi. The 
process can be continued as long as we like. 
All the intermediate signals we get will be of 
the same frequency accuracy and stability as 
our original 100 khz signal. 

Normally, only one division occurs, be¬ 
cause marker signals at 10 khz intervals are 
usually adequate for amateur measurement 
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needs—but this is a matter of choice, not a 
situation dictated by limitations of the basic 
idea. 

The monostable may be synchronized in 
the same fashion, because most practical 
monostable circuits ignore any triggers 
which arrive during the unstable period (the 
circuit of Fig. 11 will not necessarily do so. 
being simplified to the absolute essentials). 
The monostable, in fact, is more reliable as a 
frequency divider than is the astable, be¬ 
cause an astable multi will keep running if 
the sync signal disappears. The monostable, 
on the other hand, produces output signals 
only so long as the input signal is present. 
This lets you know that any signal you have 
is accurate; with an astable divider, failure of 
the 100 khz signal would give you no 
indication of failure—but the multi’s output 
signal might be almost any frequency, rather 
than 10 khz. 
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Topographical Maps 


for the Radio Amateur 
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For those of you who are not familiaf 
with this fine addition to the resources of 
the radio amateur, allow me to formally 
introduce you. “A topographic map is a 
graphic representation of selected manmade 
and natural features of a part of the earth’s 
surface plotted to a definite scale. The 
distinguishing characteristic of a topo¬ 
graphic map is the portrayal of the shape 
and elevation of the terrain.” 1 

“Topographic maps record in conven¬ 
ient, readable form the physical character¬ 
istics of the terrain as determined by 
precise engineering surveys and measure¬ 
ments. They show the location and shape 
of the mountains, valleys, and plains; the 
network of streams and rivers, and the 
principal works of man.” 2 

These maps have many uses such as 
planning airports, highways, pipelines, trans¬ 
mission lines, and other construction. 
They are an old friend to the outdoors- 
man who may have discovered their 
advantages in such activities as hunting, 
fishing, or camping. 

Why then, do 1 feel they are of 
importance to the amateur radio operator? 
Let me mention a few of the uses that I 
have experienced in the last several years. 
These maps do an excellent job of showing 
elevation and terrain. This would obviously 
suggest a simple method of finding a high 
spot for field day, a relay point for vhf and 
uhf equipment, a nice place to build a 
home and an antenna farm, and a good 
place to take the family for a ride and a 
picnic and possibly do a little hamming. 
They are very helpful in transmitter hunts, 
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Fig. 1. Contour lines at 80' intervals. 


both for the hunter and the hunted. In 
emergencies, topographic maps can help 
your organization place its equipment 
quickly and in the most efficient location. 
These maps may help you to obtain a 
realistic idea of the capabilities of your uhf 
or vhf station or possible performance of 
your hf station on groundwave. 1 will 
discuss these applications more thoroughly 
later in the article. 

As with any tool, it is no more effective 
than your ability to use it. 1 will attempt 
to provide you with a short course in the 
reading of topographic maps. In addition, 
you may want to send for the free booklet, 
“Topographic Maps,” from the Map Infor¬ 
mation Office, U. S. Geological Survey, 
Washington, DC 20242. 

1 will relate to you those map skills 
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which will apply to an amateur’s use of 
these maps. 

Symbols are the graphic language of 
maps. Symbols for water features are 
generally printed in blue; man-made objects 
are shown in black and green is used to 
indicate wooded areas as opposed to 
clearings. Red is used to emphasize impor¬ 
tant roads, show built up urban areas, and 
public land subdivision lines. Symbols 
which show the shape and elevation of land 
surfaces are printed in brown. Some 
symbols of special concern to the amateur 
radio operator may be power transmission 
lines, boundries, swamps and roads. 

The symbols which are of primary 
importance to the radio amateur are the 
brown contour lines which indicate eleva¬ 
tion and are in turn an interpretation of 
the terrain. To understand the contour 
symbol, think of it as an imaginary line on 
the ground which takes any shape neces¬ 
sary to maintain a constant elevation above 
sea level. See Fig. 1. Remember, these 
maps are made from aerial photos, and you 
are always looking from directly above the 
terrain, but in real life you have a vertical 
or worm’s eye view of the terrain. It may 
take you a while to get used to looking at 
these maps from a new perspective. The 
shoreline shown on the map illustration is a 
contour line representing zero elevation or 
sea level. If the sea were to rise and cover 
the land, the shoreline would trace out 
each of the contour lines shown on the 
map. It is just like when you sit in the 
bathtub, the water rises at an even rate. 
When you get out, the rings you leave 
behind are like the contour lines on the 
map. Try this next time when you are 
playing with your rubber duck and your 
battleship. Since the vertical difference in 
height between contour lines is 80 feet, the 
shoreline would coincide with a new 
contour line for each 80 feet that the sea 
rose. 

For easier reading, index contour lines 
are added ususally every fourth or fifth 
contour line. They are accented by making 
the lines heavier. This will depend upon the 
contour interval. The contour interval is 
the number of feet that the elevation 
changes between concentric contour lines. 


In Fig. 1, it is 80 feet. This information 
can be found in the map margin. This will 
also tell you about the general elevation of 
an area represented by the map you are 
studying. For instance, if the contour 
interval is 5 or 10 feet, there is usually 
little elevation change, and it is a relatively 
flat area; if the contour interval is 50 to 
100 feet, the map will represent an area of 
great elevation changes, mountains, ridges, 
valleys, etc. Figures in brown along contour 
lines give the elevations of the lines above 
sea level. The elevation at any point on the 
map can be read directly or interpolated. 
Therefore, point A in Fig. 1 is 80 feet 
above sea level. 

Another simple method of further inter¬ 
preting elevation changes on topographic 
maps is illustrated in Fig. 2. Circle A 
indicates an area where the contour lines 
are very close together; this shows that the 
elevation changes quickly as it would on a 
steep ridge, valley or canyon. Circle B 
indicates an area where the contour lines 
have greater spacing; this shows that the 
elevation changes slowly as it would for a 
gently sloping hill. This information in 
conjunction with contour interval should 
make it possible for you to interpret 
terrain, primarily elevation change. 

Also of aid in understanding and using 
these maps are the margins. The map 
margin is the space outside the projection 



Fig. 2. Contour lines closer together indicate 
steeply sloping ground. 
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lines of the maps. This space contains such 
useful information as the scale, contour 
interval, area covered by the map, and the 
date that it was last revised. 

Now let us consider specific amateur 
radio uses for our new found companion. 
When considering field day or that family 
picnic, access to many areas can be 
determined quickly and accurately. Topo¬ 
graphic maps far exceed road maps in 
detail and accuracy. Since they are at a 
larger scale, they often indicate roads or 
trails considered unimportant by makers of 
road maps. Rural areas are divided into 
townships which makes it easier to locate 
the owner of a prime transmitting and 
receiving area. Generally if you have 
information concerning townships and 
range lines, you can locate an owner by 
checking with the register of deeds, sur¬ 
veyor, or assessor of the township or 
county seat. Later you may even decide 
that you would like to purchase a 
particular piece of real estate because of its 
radio potential: DXCC, here we come! 

For those people engaged in transmitter 
hunts, the afore mentioned ideas will also 
apply. If you are the hunted and are trying 
to place the hidden transmitter intelligently 
and slyly, consider placing it at the base of 
a steep ridge; at vhf frequencies you will 
obtain some weird effects. You might also 
consider a placement which would cause 
several reflections of the signal. This will 
really drive them nuts. The map will give 
you a panoramic view of area considered 
“fair game” for hiding the transmitter and 
will probably stir many ideas as you 
consider the overall picture presented to 


you. 

Have you or your organization ever 
considered placing a vhf or uhf relay 
station? It is an efficient and reliable 
method of conducting communications 
over a short route. By checking the 
topographic maps, you may find that there 
are already some commercial installations 
in your area. Often they can be prevailed 
upon to allow you use of towers, buildings, 
and electrical connections as a public 
service. If not, you may be able to find an 
accessible location for the relay equipment. 
There may even be a fellow ham who 
already owns or lives at a location which is 
suitable. 

How could you go about assessing your 
present location as a vhf or uhf site? 
Obviously, elevation is very important. 
How your location’s elevation compared 
with your surroundings will greatly deter¬ 
mine your ability to communicate. Here is 
one method which you could use to 
determine whether you could consistently 
communicate with another site several 
miles away. Fig. 3 will illustrate what I 
mean. Suppose your location is point X 
and your friend’s location is point Y. Draw 
a straight line between them. Follow this 
line carefully and check the elevation of 
the contour lines in between the two 
points. This will tell you what problems 
your signal will run into as it travels from 
point X to point Y. Depending upon 
distance between points, you may have to 
consider the curvature of earth, the type 
and height of antennas; you should be able 
to make some reliable prediction about 
your ability to communicate. This same 
procedure may be used for several different 
points al varied distances. You will soon 
have a pattern of communications. Now 
you should be able to pick out which 
stations you can work directly and which 
stations you may have to reach by relay. 
This method could also be very helpful to 
a group running a net. It should be possible 
to pinpoint that site which would be best 
suited as net control. This could save a 
great deal of time and cause a lot less net 
members to become discouraged because 
they have trouble communicating with the 
net control and receiving important net 
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bulletins. Many of these same techniques 
can also be applied to hf groundwave 
capabilities. 

All of the ideas I have already men¬ 
tioned can be used to attack the most 
important problem; quick and efficient 
emergency communications. You should 
have previously prepared a map of the area 
you or your organization may have to serve 
in an emergency. Important point-to-point 
communication lanes should be marked and 
tested by on-the-air trials. Alternate routes 
should be available. Other important things 
which could be keyed to this map would 
be the locations for emergency power, 
hospitals and first aid stations, alternate 
routes for transportation, etc. These maps 
are inexpensive enough so that each 
member of an organization could have one 
in his car and/or home. They could make 
the difference between lives lost or lives 
saved. 

Now that I have convinced you that you 
really need some topographic maps to be 
an effective amateur radio operator, I will 
give you the necessary information to 
obtain them. Indexes showing published 
topographic maps in each state, Puerto 
Rico, and the Virgin Islands are available 
free on request to the U. S. Geological 
Survey, Washington DC 20242, or Federal 
Center, Denver CO 80225. The index of 
your state will show you how to obtain 


oscillator/monitor 

• makoi an audibla ton* to monitor 
tha RF of any CW transmitter from 
lOMw to I Kw <r lOOKc to lOOOMc, 
using only an 8* pickup antonna. 

• can bo self-triggered for code 
practice or the totting of solid 
state components and circuits. 

• aids in tuning up 6* testing RF 
oscillator ard power circuits. 

• 4 transistor, 2 diode circuit, 
spoakar, tone adjust, AA poncoll, 
test leads, 8" ant., Cr magnetic base. 

• cabinet is 16 gauge black 6 clear 
anodised aluminum, 3.4 x 2.3 x 1.2" 

US made & guaranteed for I year. 



I A TJ complote, 

I Mm T ppd uso&con. 
sand a check or m.o. 
sold by mall only 


James Research company, dep't; AR M 
20 willits road, glen cove, n. y. 11542 


maps of your specific location. These 
indexes also contain lists of special maps, 
addresses of local map dealers and federal 
map distribution centers. An order blank 
and detailed instructions for ordering maps 
are supplied with each index. To give you 
some idea of how inexpensive these maps 
are, one of your location which averages 18 
inches by 36 inches in size, costs thirty 
cents when ordered individually. That also 
includes postage. There are discounts when 
larger numbers of maps are ordered. I think 
you will have to admit, it’s a very good 
deal. 


. . . W9VZR 


Notes 

1. Topographic Maps, Geological Survey. 

2. op. cit. 



Fig. 3. The line from point X to point Y traces the signal path. Note possible sources of interference. 
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IV. Edmund Hood W2FEZ 
223 Pullman Ave. 
Rochester NY 14615 


Fascinating Fundamentals II: 


Magnetism, 

The Mysterious Lodestone 


It was a balmy spring day in the year 435 
B.C. A sturdy ship made its way slowly 
across the water. The captain stopped pacing 
the deck and looked sleepily out at the 
towering mountains on the nearby island. 
Suddenly there was an ominous creak. 
Something flicked by the captain’s ear, 
drawing a little blood as it went. Puzzled, he 
looked around. He opened his mouth in 
astonishment at the sight of three shields 
sailing through the air toward the distant 
island. A warning shout from behind, and 
the captain hit the deck as a sword whipped 
past his head. Looking up cautiously, he 
gasped as he beheld planks which had fallen 
from his ship bobbing in the wake. The 
awful truth dawned on him. He had sailed 
into the grip of the terrible Lodestone 
Mountain. 

That looks like the start of a king-sized 
fish story, but the fact is, sailors of old 
actually believed such a mountain existed. It 
was one of the calculated risks of going to 
sea. So great were the magnetic powers of 
the fabled mountain that the nails would be 
drawn from passing ships, and they would 
disintegrate! This was typical of the legends 
concerning lodestone and magnetism in the 
days of yore. 



Fig. 1. When a piece of metal is NOT mag¬ 
netized, the molecules all point in different 
directions. 


Just when magnets were discovered, and 
by whom, is lost in antiquity. While the 
Chinese are known to have used magnetic 
compasses around 300 A.D., wild and 
wonderful tales of this mysterious force 
circulated around both the eastern and 
western worlds centuries earlier. 

For instance, there was Magnes, a 
shepherd boy whose nailed boots and iron 
tipped spear were clamped to the ground. 
His name is thought to be the origin of the 
word Magnet 

Or was it derived from Magnesia, a place 
where great quantities of this magical stone 
were found? Who knows? 

For a long time, though, lodestone, a 
naturally magnetized mineral, was shrouded 
in mystery. In the west, the compass came 
into widespread use around the turn of the 
13th century, but superstition still took 
priority over knowledge. It was believed that 
garlic would interfere with the compass. (I 
wonder how Marco Polo survived!) Also, 
while scientists agreed that the earth was 
flat, they knew that it had magnetic 
properties, and magnetic poles. 

In 1269, Peter Peregrinus used a 
magnetized needle to discover the 
concentrated areas of power in a chunk of 



Fig. 2. Magnetizing causes the molecules to 
line up so that all their magnetic fields 
combine. 
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lodestone. William Gilbert, in 1600, 
confirmed Peregrinus’ findings, and pressed 
the theory that the earth itself was a large 
magnet. 

Today there is still a lot that is unknown 
about magnetism, but scientists nonetheless 
have a pretty good idea as to how it works. 
There are only three elements which are 
strongly affected by magnetism; namely, 
iron, nickle, and cobalt. All other elements 
are either very weakly affected or not at all. 
The alloy, alnico, most widely used of all 
magnetic substances, is a mixture of 
aluminum, nickle, and cobalt. 

In a magnetic substance the molecules 
can be pictured as if they were themselves 
tiny magnets. Normally, they are all pointing 
in different directions. But when the 
substance is magnetized, the molecules line 
up together so that their magnetic fields 
reinforce one another. Anything that will 
cause a disarray of the molecules, such as 
jarring or heating will weaken or destroy the 
magnetic powers. 

You can easily magnetize a tool or other 
magnetic object with a magnet. 



F ig. 3. Magnetic power can be transferred 
from the magnet to the screwdriver. 


Simply rub the magnet from one end of the 
tool to the other. Take the magnet away, 
and go back to the point where you began 
and rub the tool again. Several strokes like 
this, and the tool should be 
magnetized.There are two ways you could 
de-magnetize it. First you could heat it, but 
that would destroy the temper. Better still, 
hold the tool within the loop of a soldering 
gun tip, pull the trigger, and slowly 
withdraw the tool. The alternating current 
through the tip produces an alternating 
magnetic field which destroys the fixed 
order in the tool. Try it; it works. 


A magnetic field can be seen quite easily. 
Simply lay a sheet of paper over the magnet, 
and then sprinkle iron filings on the paper. 
The iron filings will line up in a very nice 
sketch of the magnetic field. 



2.) Sprinkle iron fil 
ings over the paper 




3.) The filings will 
line up to show the 
lines of magnetic 



Fig. 4. Sketching a magnetic field. 
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The ends of the magnet, or the points 
where the power is concentrated, are called 
the POLES. They are so called because, if 
you hang up a bar magnet and allow it to 
swing free, the ends will line up pointing 
north and south. If you bring two 
north-seeking poles together, they will repel 
each other strongly. If you bring a 
north-seeking and a south-seeking pole 
together, they will attract. 



1 _ > 

► POINTS TO NORTH 


Fig. 5. A bar magnet, hung up so that it can 
swing freely, will point north. 

The needle of a compass is really a small 
magnet. I remember once, as a Cub Scout, 
sticking a magnetized needle through a cork 
and letting it float. Sure enough, it turned 
around until it pointed north. 



Fig. 6. To magnetize a steel bar, touch one 
end to the ground, point it north, and rap it 
a few times with a hammer. 


Try this one. Take a long steel rod, point 
it north and touch one end to the ground. 
Strike the other end a few raps with a 
hammer. Now bring the rod close to a 
compass. When one end of the rod is 
brought near the compass, the “north” end 
of the needle will swing toward it. Turn the 
rod end-for-end, and the other end of the 
compass needle will point to it. That is 
iron-clad proof of magnetism. If you’re 
lucky, it may even be strong enough to pick 
up a small pin. You will have magnetized the 
rod from the earth’s magnetic field! 

. . . .W2FEZ 


NEED CRYSTALS? 


48 k 

DELIVERY! 

SPECIALS 



Color TV crystal <3579, 545KH Z ) wire leads S1.60 4 for S5.00 
100KH Z frequency standard crystal (HC 13/U) 4.50 

lOOOKHz frequency standard <HC6/U) 3.50 

Any CB crystal transmit or receive 2.25 

Any amateur band crystal in FT-243 holders 1.50 4 for S5.00 
(except 80 meters) 

Any marine frequency (HC6/U) 2.85 

80 meter crystals in FT-243 holders 2.50 


We have in stock over six million crystals 
which include types CR1A/AR, FT243, 
FT241, MC7, FT249, HC6/U, HC13/U, 
etc. Send 10^ for our 1970 catalog with 
oscillator circuits, listing thousands of fre¬ 
quencies in stock for immediate delivery. 
(Add 10^ per crystal to above prices for 
shipment 1st class mail; 15^ each for air 
mail.) 

ORDER DIRECT 

with check or money order to 

Special Quantity Prices 
to Jobbers and Dealers 


2400B Crystal Dr.. Ft. Myers, Fla. S390I 






SERIES 

ALUMINUM 
TOWERS 
for uhf-vhf 

Ideal for mounting industrial, com¬ 
mercial, citizens band, amateur, or 
television receiving antennas. Ex¬ 
ceptional strength in proportion to 
weight qualities. Easy access to 
equipment mounted on the Micro- 
fleet top mast extension. 

Other features are: 

• 10 to 120 feet high in easy to 
erect 10 fool sections. 

• Available factory assembled or 
in kit form. 

• Lightweight all aluminum 10 foot 
sections weigh only 12^2 lbs. 

• Low maintenance, will never rust 
or require painting. 

• Staggered ladder treads for easy 

climbing. „ 

• Can be used for direct radiator 
at HF. 

• Wide variety of mounting brackets 
and accessories available 


DISTRIBUTOR INQUIRIES 
INVITED 

MICROFLECT 

3575 25th STREET 
SALEM. OREGON 97302 
AC 503-363-9267 TWX 510-599-0107 
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FCC ANNOUNCEMENT 

1. On August 24, 1967, the Commision 

adopted its Report and Order in Docket No. 15928 
(FCC 67-978, 9 FCC 2d 814), which made the 
allocation of certain sub-bands as “incentives” 
exclusively to the Extra and Advanced Class 
amateur operator licenses. The First phase of these 
allocations went into effect November 22, 1968, 
and the second phase is scheduled to become 
effective November 22, 1969. 

2. In its Report and Order, the Commission 
said: “Notwithstanding this schedule, the Com¬ 
mission intends careful review and if it is deter¬ 
mined that there is insufficient occupancy of any 
part of the reserved frequency segments, then the 
effective date of the implementation schedule will 
necessarily be stayed in whole or in part, as 
appropriate.” In its Order denying RM-1287, 
August 9, 1968, the Commission said regarding 
Docket No. 15928 that: “ ... it is its intention ... 
to make necessary changes if the effective utiliza¬ 
tion of the frequencies involved is threatened.” In 
the same Order, it said: “So that Commission 
review may be meaningful, it is planned to gauge 
the results following each stage of implementa¬ 
tion.” 

3. Three petitions and much correspondence 
have been received suggesting variations and 
counter proposals to the current rules and the 
scheduled frequency reservations. RM-1357, filed 
October 7, 1968, by Neil W. Petlock, proposed an 
advanced telegraph license which would require 
only a high speed code test to qualify for use of 
the Extra Class telegraphy allocations. RM-1393, 
filted January 1, 1969, by John A. Attaway, 
proposed that the exclusive Extra Class telegraphy 
segments 7000-7025 and 14000-14025 khz not be 
expanded on November 22, 1969, and suggests 
that a reservation of a 10 khz instead of 25 or 50 
khz would provide a better balance of band usage. 
RM-1493, filed August 6, 1969, by Emery T. 
Mitton, proposed that the Extra-Advanced exclu¬ 
sive sub-band 50.0-50.1 mhz be reduced to 
50.0-50.05 mhz and a telegraphy only segment of 
the band be established at 53.5-54.0 mhz so as to 
be available to Technician Class operators. 

4. The Commission has considered the above- 
mentioned petitions and correspondence, occu¬ 
pancy surveys of the reserved sub-bands, and 
license statistics which show a definite shift toward 
the higher classes of licenses in reaching the 
following conclusions: 

a. The exclusive telegraphy sub-bands for 
the Amateur Extra Class licenses are relatively 
lightly used compared to the telegraphy usage of 
the balance of the band by the other Classes of 
operators. Therefore, further expansion is not 
justifiable as a productive incentive to qualify for 
the Extra Class license at this time. 

b. The telephony sub-bands reserved for 
exclusive operation of Advanced and Extra Class 
licensees are so well used during periods of 
moderate and heavy amateur activity that the 
previously adopted further expansion is necessary 


for the purpose of providing a continuing incentive 
to qualify for these classes of licenses. Comparison 
of the current number of licensees of each class 
and the space available to them in each of the four 
amateur high frequency telephony bands under 
consideration confirms the need for such adjust¬ 
ment. Therefore, the telephony allocations in the 
3.8, 7.2, 14.2, and 21.25 mhz bands will go into 
effect on November 22, 1969, exactly as pre¬ 
viously adopted by the Commission on August 24, 
1967. 

c. The interest in, and use of, the current 
space reserved for Advanced and Extra Class 
operators between 50.0 and 50.1 mhz is so 
moderate that the further expansion to 
50.00-50.25 mhz scheduled for November 22, 
1969, is unwarranted. 

5. In reaching the above conclusions, the 
Commission has given consideration to the pro¬ 
posals advanced by the petitioners. The proposal of 
Mr. Petlock (RM-1357) is not consistent with the 
Commission’s intent to encourage a balanced 
achievement at the highest level, both in code and 
technical ability, and is therefore denied. As noted 
above, further expansion of any of the four Extra 
Class exclusive telegraphy sub-bands is not justified 
by the present level of activity. However, a 
reduction at this time from the present 25 khz 
segments as proposed by Dr. Attaway (RM-1393) 
would not be consistent with the desirability of 
continuing an incentive to qualify for the Extra 
Class license. Accordingly, his petition is granted to 
the extent provided herein and denied in other 
respects. In view of Mr. Mitton’s statement 
(RM-1493) that the 50 mhz band is very lightly 
occupied, and in the absence of any affirmative 
showing for a need to realign the frequencies in 
that band, his petition is denied. 

6. In view of the foregoing, the Commission 
finds that the amendments to Part 97, Amateur 
Radio Service, as set forth in the attached Appen¬ 
dix, are in the public interest, convenience, and 
necessity. The authority for such amendments is 
contained in Section 4(i) and 303 of the Commun¬ 
ications Act of 1934, as amended. 

7. Accordingly, IT IS ORDERED, That effec¬ 
tive November 22, 1969, Part 97 of the Commis¬ 
sion’s Rules IS AMENDED as set forth in the 
attached Appendix. 

8. IT IS FURTHER ORDERED, That the 
petitions filed by Neil L. Petlock (RM-1357), John 
A. Attaway (RM-1393), and Emery T. Mitton 
(RM-1493), to the extent that they are at variance 
with the rule changes adopted herein, ARE 
DENIED. 

FEDERAL COMMUNICATIONS COMMISSION 

Ben F. Waple 
Secretary 

Appendix 

Part 97 of the Commission’s Rules is amended as 
follows: 

Section 97.7(a) & table, and par (c) [Note 
deleted] are amended to read as follows: 

§97.7 Privileges of operator licenses. 
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Lowering Values 

A quick method for lowering the maxi¬ 
mum value of variable resistors and capaci¬ 
tors is shown in the illustration. The simple 
parallel combination of resistor and pot will 
restrict the upper resistance value of the pot. 
With a 1 meg pot and a 1 meg shunt resistor, 
the maximum total resistance of the combi¬ 
nation will be held to 500K. The only dis¬ 
advantage of this circuit is that the linearity 
of the pot (if it was linear to begin with) 
will be destroyed, but this isn’t too serious in 
amateur work. The shunt resistor should 
not be less than one-tenth the value of the 
pot for smooth operation. All of the 
above applies to capacitors except that a 
series combination is used. By using the 
parallel resistance or series capacitance form¬ 
ulas in a slightly modified form you can de¬ 
termine the value of the shunt resistor or 
series capacitor. For instance, when the 
total resistance and the value of the pot 
are known, the value of the shunt resistor 

I R2 


r lllj 

! Rl 

rh 

can be found by using the formula R2=RtRl 
/Rl-Rt where Rt is the total resistance. The 
same formula can be .used for capacitors in 
series. As an example, a 365/pf broadcast 
replacement variable can, in effect, be turned 
into a 100/pF variable by soldering a 140 
pF fixed capacitor in series with it. 

. . . Charles Jimenez WA4ZQO 


(a) Amateur Extra Class and Advanced Class. 
All authorized amateur privileges including exclu¬ 
sive frequency operating authority in accordance 
with the following table. 

Class of license 


Frequencies authorized 


3500- 3525 kc/s 
3800- 3825 kc/s 
7000- 7025 kc/s 
14000- 14025 kc/s 
21000- 21025 kc/s 
21250- 21275 kc/s 

Amateur Extra Only 

3825 - 3900 kc/s 
7200- 7250 kc/s 
14200- 14275 kc/s 
21275 - 21350 kc/s 

50- 50.1 Mc/s 

Amateur Extra and 
Advanced 


(c) Technician Class. 

All authorized amateur privileges on the frequen¬ 
cies 50.1-54.0 Mc/s and 145-147 Mc/s and in the 
amateur frequency bands above 220 Mc/s. 


$1 P E P 

1 Dollar Sale H 

wm EACH PACKAGE Jb 

MONEY BACK GUARANTEE 

Tel. 603-893-0276 

1 AMP 

Silicon Rectifier 
Choice of Package 
Bullet-Class-Min-Metal 

□ 20 -mv □ f.-soov 

□ 17-100V □ 4-IOOOV 

□ 12-200V □ S-1200V 

ZENER—DIODES 

250-400 MW 

1 EA 4V-6V-8V-10V 

1 WATT 

1 EA 4V-6V-8V-10V 

1.5 AMP 

□ 18-r.ov □ 5-aoov 

□ 15-innv G 4-lonov 

□ 10-200V □ 2-1200V 

2 WATT 

12 to BOV 

CHOICE OF THREE 

3 AMP 

□ if»-r>ov □ 4-uoov 

Q 10-100V □ 3-HftftV 

0 8-200V n 2-J000V 

0 5-400V □ 1-12O0V 

3 WATT 

10V 3 $1.00 

10 WATT 

12 to 6ftV THREE 

S AMP 

□ io.r,ov n i-ioov 

n 8-ioov n .' 1-800 v 

□ 6-200V (1 2-1000V 

n 5-300V □ 1-1200V 

SILICON-CONTROLLED 

RECTIFIER 

TO G PACKAC.E 
□ G-GOV D 3.200V 

n 4-ioov n 2 -400V 

8 AMP STUD 

□ 6-100V □ 3-400 V 

□ 4-200V □ 2-8O0 V 

12 AMP STUD 

Q 5-lftOV n 2-8O0V 

□ 3-500v n l-ioonv 

7 AMP 

n 4*GOV n 2-200V 

O .*1-100 V □ 1.800V 

20 AMP STUD 

□ 4-50V n 2 -5O0V 

n 3-I00V c 1 -1 itOOV 

20 AMP 

c 2-50V □ 1 -30ftV 

40 AMP STUD 

□ 3-50 V G 1-300 V 

□ 2-100V 

GENERAL PURPOSE 
GERMANIUM 
TRANSISTOR 

SIMILAR to 2N40I 

8 UNITS 

4 BE FOR COLOR TV 

60 AMP STUD 

□ 2-GOV D 1-lonov 

RADIATION FREE Tl 

50,000 Volts. Replaces RCA 3A-3A or equivalent. 
Gauranteed for life of set or 5 years. Eliminates heat 
to prolong life of other tubes. 

$6.99 each 

SPECIAL 

INTEGRATED CIRCUITS 

Dual 4 Input Nand Gate Digital. . . $1.50 

Quad 2 Input Mand Gate Digital. $l.SO 

J K Flip Flop Master Slave Digital. $1.75 

Linear I C Operational Amp 709C Tvpe. $1.7S 

POWER TRANSISTOR 

85 Watt Similar to 2N-212-1724-1208 

1 Unit. $1.00 

$1 HOBBY CORN 

SILICON RECT LOW V 

1 AMP 

□ 50 units $1.00 

ER SPECIALS $1 

COMPUTER DIODES 

FAST SWITCHING 

NO TEST 

□ 100 units $1.00 

3 AMP 

LOW VOLTAGE 

n 35 units $1.00 

HALF POUND 

Rect. Diodes. Transis¬ 
tors Etc. Each different 

$1.00 

STUD MOUNT 

15 AMP 

□ 25 units $1.00 

NO SALES TAX-WE PAY POSTAGE 

OTHER PRODUCTS ON REQUEST 

PARK ELECTRONIC PRODUCTS 

P.0. Box 78, N. Salem, N.H. 03073 

LET US TRY TO HELP YOU WITH YOUR ENG PROBLEMS 
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1970 Amateur Radio Buyer's Guide 

The informal ion compiled herein is as accurate as can he 
expected, considering that it was compiled by the editor 
during the short lulls between meals, coffee breaks , staff 
uprisings, liamfests, and hunting trips. The prices listed may 
or mav not be accurate, probably. Possibly not. Ditto 
product specifications. U e hope you will find the listing 
helpful, somewhat. 


Antennas & Accessories 

• Amidon Associates, 12033 Ot¬ 
sego, North Hollywood C’A 91607 



Toroid balun kit, either 4:1 or 
1:1 ratio, for matching balanced to 
unbalanced lines, coas to twinlead, 
etc. Used for dipoles, quads, in¬ 
verted vees. etc. $5 with complete 
instructions. Amidon also handles a 
wide range of toroid forms, send 
for list. 

• Antenna Specialists, 12435 
Euclid, Cleveland OH 44106. Mo¬ 
bile and base station antennas for 
2-6-10 meters. Accessories for mo¬ 
bile whips. 

• Barker & Williamson, Canal 
Street, Bristol PA 19007. Coaxial 
antenna switches, coaxial dipole 
antenna connector, TVI low pass 
filters. 

• Bilada Manufacturing, Box 263, 
Manasquan NJ 08736. Baiun for 
dipoles. 

• Cornell Dubilier, 50 Paris Street, 
Newark NJ 07101. Antenna rota¬ 
tors, Ham-M, AR33, etc. 

• Cubex, Box 732, Altadena CA 
91003. Cubical quads, 2-3-4 ele¬ 
ments, 3 bands. 

• Cusheraft. 621 Hayward, Man¬ 
chester NH 03103. Yagi & collinear 
VHI- beams, HP beams, mobile an¬ 
tennas, lightning arrestors, verticals, 
halos, big wheels, etc. 



This is the Cusheraft Trik-Stik, a 


dipole that can be mounted hori¬ 
zontally or vertically and used for 
any VHP' band. % thru 10 meters, 
aircraft, weather, TV, FM, etc. 

• Dow-Key, Box 265, Broomfield 
CO 80020. Coaxial switches and 
relays. 

• Drake Manufacturing, Miamis- 
burg OH 45342. High and low pass 
filters. 

• Dusina Enterprises, 571 Orange 
Grove, Melbourne FL 32901. 

40 meter super gain antenna 
(see 73, October 1969). All you 
need are five 8’ sticks and this an¬ 
tenna. $14.75 pp. 

The Guerilla, 40/75M dual band 
1 kw antenna. 5077 power gain over 
dipole. Easy to erect. S33.75 pp. 

• Gam Electronics, 191 Varney 
Street, Manchester NH 03102. Mo¬ 
bile and base VHP antennas. 

Gotham, 1805 Purdy, Miami 
Beach FL 33139. HF beams, quads, 
verticals. 

• O. Watson Greene, Wakefield R1 
02880. 



Coaxial center connector for di¬ 
poles, etc. Waterproofs and protects 

connection to the antenna from the 
feed line. With balun built in for 
matching balanced antenna to un¬ 
balanced feed $10. Without balun 

S6. 

• Hi-Par, 347 Lunenburg, Fitch¬ 
burg MA 01421. Mobile halos, VHF 
beams. 

Saturn 6 mobile halo antenna, 

SI 7. 

6MHT portable six meter three 
element beam, S14. 

HT2M portable two meter 8 ele¬ 
ment beam, $17. 

S4 bumper hitch, $3. 


• Hirsch Sales, 219 California 
Drive, Williamsville NY 14221. 
Lightening arrestor. Zap-Trap, right 
angle connector-arrestor, $2.90. 

• Hy-Gain, NE Highway 6, Lin¬ 
coln NB68501. Beams, quads, verti¬ 
cals, dipoles, mobile whips, acces¬ 
sories. 

• E. F. Johnson Co., Waseca MN 
56093. 

SWR coupler. 250-37. $11.75. 
SWR indicator. 250-38, $25. 

TR switch 250-39, $30. 

275 watt matchbox 250-23-1, 
$65. 

Matchbox with SWR indicatoi 
250-30-3, $154.50. 

• JSX Products. Box 47, Newberg 
OR 97132. 

Hamster 2B compact antenna 
for 40-80 meters, $71.70 pp, com¬ 
plete in traveling case. 

• Kirk Electronics, 6151 Daytoi 
Liberty Road, Dayton OH 45418 

Fibreglass quads and compon 
ents for quads. 

• Lattin Radio Laboratories, Bo> 
44, Owensboro KY 42301. A1 
band doublet $35.00. 

• Mosley Electronics, 4610 b 
Linbergh Bvd, Bridgeton MC 
63042. Dipoles, beams, grount 
planes, accessories, verticals, etc. 



Model Dl-2, 5/8 wave omni 
directional vertically polarized 2h 
ground plane. SI0.58. 1 kw. 
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Classic 36, six element, 
3-15-20M, 1 kw, S171.92. 



Classic 33, three element, 
1-15-20M, $145.15. 



Classic 10, three element single 
nd, $57.64. ; 



Classic 15, three element single 
nd, $66.50. 


' Murch Electronics, Box 35, 
anklin ME 04634. Dipole anten- 

is. 



Fully adjustable dipoles and 


accessories. Models available for 
open wire line or coax line, 40 or 
80 meters. Model 51-51-5, kw, 
10-80 meters $34.50. 

• New-Tronics Corp., 3455 Vega 
Avenue, Cleveland OH 44113. 
Antennas, mobile antennas, acces¬ 
sories. 



Coveya 6 antenna, 10 db gain, 
kw, six meters, $39.90. Hustler 
mobile antennas ior 10 thru 75 
meters, folding fase sections, bases, 
springs, gutter clips, and a pro¬ 
fusion of accessories. 



Hustler II mobile antenna, 
shorter than 40”, short enough for 
garaging, supplied complete from 
radiator to PL259 connector, in¬ 
stalls in minutes without drilling, 
wire trimming, or soldering, for 
10-05-20 meters. 

• Omega T Systems, 300 Terrace 
Village, Richardson TX 75080. 

Antenna noise bridge tests an¬ 
tenna system for resonant fre¬ 
quency and impedance, tests any 
type antenna, MOO mhz, $25 pp. 
Tire TE7-02 is an extended range 
model, covering 1-300 mhz, $35. 

• Productos Joga. ( a 11c 50 \ 45 
Num. 431, Merida, Yue., Mexico. 

Two element three band quad, 
handles a kw, single feed line, 
unique shape allows 4’6” boom 
length. Withstands 100 mph winds. 

• Quement, 1000 S Bascom. San 
Jose CA 95128. 

In line SWR bridge, kw. reads 
forward and reflected power simul¬ 
taneously, $17 pp. SWR bridge and 
field strength meter, kw, good 
through two meters, $10. 


• Redline Company. Box 431, 



SWR meter, 1 kw, 52 ohms, 
model SE405, $16 pp. 



RE field strength meter 1-400 
mhz, with five section antenna and 
earphone for checking modulation, 
listening to carrier, magnetic base 
for mobile, model FL30, $9.50 pp. 

• Skylane Products, 406 Bon Air 
Drive, Temple Terrace FL 33617. 
Quads. 



Two, three, four, five and six 
element quads, one and three band 
quads, bamboo or fibreglass ele¬ 
ments. Four element fibreglass 
10-15-20M quad only $199.95. 

• Swan’s Antenna Co., Box 1122, 
Stockton CA 95201. Two and six 
meter beams. 



Band pass is increased by using 
four driven elements. Two meter 11 
element beam covers 143-149 mhz 
with 15 db gain, 12-1/2 foot boom, 
6 lbs, $24,95. 

• Swan Electronics Corp., 41 7 Via 
Del Monte, Oceanside CA. Mobile 
antennas. 

Model 55 Swantenna, five band 
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remote band switching mobile 
antenna. About 8’ high, 500 watts, 
5-1/2 lbs, $95. 

• Telrex Laboratories, Asbury 
Park NJ 07712. Antennas, I.V. kits, 
towers, accessories, etc. 

Broad band baluns, inverted Vee 
antennas, antenna rotators, beams 
for all amateur bands from 3/4 
meter through 40 meters (three 
element wide spaced beam, 177 lbs, 
under $900), two band, three band 
and even four band beams. 

• Unadilla Radiation Products, 
Unadilla NY 13849. Quads, baluns. 

W2AU navy type broad band 
balun, stainless steel hardware, full 
kw, 1:1 or 4:1 types, see page 49 
for details. 

• Waters Manufacturing, Way land, 
MA 01778. 

Coax switches. SP6T $14.50, 
SP5T $14, SPOT SI3. Also mobile 
antennas and accessories. 

• Western Electronics, Dept. A, 
Kearney NB 68847. Antennas. 

Clocks 

• The Farmerie Corporation. I 14 
Spencer Lane, Glenshaw PA 15116. 

• Penn wood Numechron Co., 
7249 Frankstown Ave., Pittsburgh 
PA. 

• Redline, Box 431, Jaffrey NH 
03452. 



Calendar clock, available in 24 
hour or 12 hour movements, self 
starting, indicates day or month 
and day of week, brushed alum¬ 
inum, $40 pp. 



Digital clock, available in 24 or 
12 hour movements, cases in char¬ 
coal gray, coral red, light blue, 
white, brown, or clear plastic which 
shows mechanism clearly, $25 pp. 

Code Records & Tapes 

• Ameco, Box 6527, Raleigh NC 
27608. 


1 14 



Code records for all license 
grades, code practice oscillators, 
books on learning code. 8-18 wpm 
record, S3.95, number 103-33. 
104-33, supplement, $3.95. 104-33 
from 13 to 22 wpm, $3.95. 106-33, 
19 to 24 wpm, $3.95. 

CW, a 50^ book on how to learn 
the code using a new and improved 
learning system that has all the 
others beat a mile. Lajs the founda¬ 
tion for developing truly high 
speed code ability. 

• Epsilon Records, 206 E Front 
St., Florence CO 81226. 

Revolutionary new word me¬ 
thod code learning course. Three 
12” records with 2-1/3 hours of 
instruction for only $9.95. Based 
upon modern psychological techni¬ 
ques. Available also on magnetic 
tape at $9.95 or on cassette for 
$10.95. This is a very easy way to 
get that 13 per. 

• Heath Company, Benton Harbor 
MI 49022. 

HDP-32 set of three code 
records, $9.50. 

• 1 n structograph Company, 
4700-Q Crenshaw Blvd., Los An¬ 
geles CA 90043. 

• Pickering Radio Co., Box 29, 
Portsmouth RI 02871. 

CM-1 5-7-9 wpm tape code 
groups and punctuation. CM-1-1/2 
code at 11-14-17 wpm. CM-2 (for 
Extra Class) 20-25-30 wpm. Each 
tape about 90 minutes. $5.95 for 
one, $11 for two, $15 for all three, 
pp. Available on 7” reels at 3-3/4 
ips or 3-1/4” reels at 1-7/8 ips, both 
two track. 

• Rand Laboratories, Box 102, 
Winthrop ME 04364. 

15 wpm tape, $5.49 for 3-3/4 
ips 5” reel, complete with QRM, 
very realistic. Extra Class tapes 
(two hours) with 40 minutes each 
at 15-20-25 wpm, 20 minutes each 
speed sprinkled with QRM to pre¬ 
pare you for giy reality, $5.49 pp. 

• Hayden ook Company, Inc., 
New York N /. 

Sight-N-Sound courses. Novice. 
$9.50, 0-8 wpm, 3 records. Advan¬ 
ced, $9.00, 9-20 wpm, 3 records. 
Complete course 0-20 wpm, six 
records, $16. 

• Teleplex Company, 739 Kazmir 
Court, Modesto CA 95351. 

Teleplex system with tone gene¬ 
rator, $58. Without tone oscillator, 
$49.50. Code is recorded on drum, 
speed is infinitely variable. 


Crystals and Calibrators 

• American Crystal Co., 

2366, Kansas City MO 64142. 

• Crystek, 1000 Crystal Dr., Fort 
Myers FL 33901. 

• Denver Crystals, Rte. 1, Box 
357, Parker CO 80134. 

• HAL Devices, Box 365L, Urbana 
IL 61801. 

The HAL marker generator is a 
frequency divider requiring 3 vdc 
which can be arranged to provide 
25 khz or 50 khz markers from a 
100 khz crystal calibrator. For 
$4.95 it is shipped wired and tested 
with complete installation instruc¬ 
tions. 

• International Crystal Mfg. Co., 
Inc., 10 N Lee, Oklahoma City OK 
73102. 

• Jan Crystals, 2400B Crystal Dr., 
Ft. Myers FL 33901. 

• Mid west Crystal Company, 
1516 Parkwood Road. Cleveland 
OH 44107. 

• Paxitronix Inc., Box 1038 (B), 
Boulder CO 80302. 

Gives you 25 khz markers from 
your 100 khz calibrator. Circuit 
board, S6.25 pp. 

• Quaker Electronics. Box 215, 
Hunlock Creek PA 18621. 

• The Radio Shop, 48 Elm St., 
New Canaan CT 06840. 

Frequency marker kit, PC 
board, uses your 100 khz crystal, 
outputs on 100, 50, 25, 10 and 5 
khz multiples up to 50 mhz. $15.00 

pp. 

• R & R Electronics, 3 11 E. South 
Street, Indianapolis IN 46225. 



Crystal calibrator 100 khz, kit, 
PC board, battery operated, with 
crystal, $5. 

Calibrator kit for 25 khz and 50 
khz markers, harmonics to 50 mhz, 
$8. 

• Sentry Manufacturing Co., 
Crystal Park, Chichasha OK 73018. 

Precision quartz crystals and 
electronics for the Communications 
Industry. 

• Nat Stinnette, Drawer Q, 
Umatilla FL 32784. 

Desks 

• Design Industries. Inc.. Box 
19406. Dallas TX 75219. 
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• Global Computations, Box 
2245, Rockville MD 20852 

Beam headings computed for 
any place in the world. Send $4 
with exact location and get a great 
circle bearing to over 500 locations, 
distance in miles or kilometers 
(please advise), return bearings, call- 
sign prefix and time difference for 
each location. If you can’t give 
your latitude and longitude, add 
.50. 

• Megart, Box 2097, Des Moines 
IA 50310. 



Globe plotter, small globe 
mounted to indicate bearing from 
your station to any part of the 
world. Reciprocal bearing can be 
found easily too, clever invention, 
S18 pp. 

• Montgomery Geodetic Services, 
Box 5707, Bethesda MD 20014. 

• World QSL Bureau, 5200 Pana¬ 
ma Avenue, Richmond CA 94804. 

The only QSL Bureau in the 
USA to handle for a fee outgoing 
QSLs to anywhere in the world in¬ 
cluding intra USA, Canada, and 
Mexico. Bureau operates in accur¬ 
ate, efficient manner, and has use 
of computers, postal stamping ma¬ 
chines and mechanical equipment. 
Majority of QSLs are sorted, pro¬ 
cessed and mailed out within 48 
hours of receipt. See page 131 for 
details. 

• 73 Atlas, 73 Magazine, Peter¬ 
borough NH 03458. 

Engravers 

• Arnold’s Engraving, 2041 Lin¬ 
den St., Ridgewood NY 11227. 

Personalized on the air sign, 
lights up, SI2.95. Engraved tie call 
bars,.station call plates, call pins. 

FM 


• Galaxy Electronics, 10 South 
34th St., Council Bluffs IA 51501. 



FM-210 FM transceiver, solid 
state, FET front end, 12-14 vdc, 
three channels, squelch, compres¬ 
sor, $199.95 plus $39.95 for a 
oower booster. 

• ICE, 8507 Speedway, San 
Antonio TX 78230. 

ICE-2 two meters FM trans¬ 
ceiver, three channels, built in 
power supply, 4 watts, $285. ICE-6 
six meters, same as ICE-2 other¬ 
wise. Nicad battery and charger 
S47. 

• K-N Electronics, Inc., 107 
Moorewood Ave.. Avon Lake OH 
44012. 

• Newsome Electronics, 19675 
Allen Road, Trenton MI 48183. 

Surplus FM equipment, particu¬ 
larly Motorola. 

• Standard Communications, Box 
3727, Torrance CA 90502 



Solid state FM transceiver, 12 
channels, 5 watts, $300, 10 watts, 
$335, both for two meters. 

• Two-Way Radio Engineers, Inc., 
1100 Tremont St., Boston MA 
02120. 

Motorola FM schematic digest 
$3.95 pp. Schematics, crystal infor¬ 
mation, alignment instructions, ser¬ 
vice hints. 

• Vanguard Electronic Labs, 
196-23 Jamaica Ave., Hollis NY 

11423. 



FMR-150 FM monitor receiver. 
Dual gate MOSFET front end for 
very low noise, minimum cross-talk, 
squelch, 12 vdc, four channels 
$69.95. Plus two and six meter 
converters. 

• Varitronics, Inc., 4109 N 39th 
St., Phoenix AZ85018. 



FDFM-2S two meter trans¬ 
ceiver, 10 watts solid state, six- 


channels, 12 vdc, $310. Two watt 
model $250. 


• VHF Associates, Box 22135, 
Denver CO 80222. 



FMT-1 two meter FM trans¬ 
ceiver, all solid state, 13.5 vdc, six 
channels, $289.95. 


Keys & Keyers 

• Digi-Key, Box 27146, Minnea¬ 
polis MN 55427. 

Solid state, 5-50 wpm', self com¬ 
pleting. for grid block rigs (optional 
relay available), S15 pp. 

• Electrophysics Corp. 898 W 18 
St., Costa Mesta CA. 

Autronic Key, $20; Autronic 

Keyer, $80. 

• Global Import Co., Box 246, El 
Toro CA 92630. 

Transkey Senior (S74.50 pp.) is 
a one unit transistorized keyer with 
key enclosed in the unit, ac or 
battery operation, all controls on 
front panel including speed, moni¬ 
tor tone and volume, semi¬ 
automatic or automatic keying, 
spacing or weight adjustment. Out¬ 
puts on back include both transis¬ 
tor and relay for operating any type 
transmitter. 



Transkey ($34.95 pp.), electro¬ 
nic keyer and monitor. Relay out¬ 
put, built in key, 5-50 wpm, bat¬ 
tery built in or external 6v source, 
automatic or semiautomatic opera- 
tion, variable tone monitor, 
dot-space ratio adjustable, 2 lbs, 
guaranteed. 

• Global Research & Supplies, 
Box 271, Lombard IL 60148. 


HAL Devices, Box 365L, Ur- 
bana 1L 61801. 



The all new model 31 IB IC 
keyer contains all of the features 
which make the HAL line the most 
versatile line of keyers available. 
Offering triggered time base, iambic 
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operation with dot memory, moni¬ 
tor with tone and volume controls, 
regulated AC power supply, 
150v/500ma transistor switch for 
both grid block and cathode keyed 
transmitters, automatic and semi¬ 
automatic operation, and tune up 
switch, the 311B is completely as¬ 
sembled and guaranteed, $43.95 
pp. Other models from $15.00. 

• Hallicrafters Co., 600 Hicks 
Road, Rolling Meadows IL 60008. 

• Heath Company, Benton Harbor 
MI 49022. 



HD-10 solid state electronic 
keyer, 15-60 wpm or 10-20 wpm, 
self completing dashes, semi-auto¬ 
matic if desired, variable dot-space 
ratio, side tone and speaker, built in 
ac power supply, use with grid 
block keying transmitters, $40. 



HD-16 code practice oscillator, 
transistorized, battery operated, 
with speaker, $10. 

• A.T. Hunter, 6201 Jumilla 
Avenue, Woodland Hills CA 91364. 

HDK Digital Keyer, IC built, 
battery operated, $28. 

• Hunter Sales, Inc,. Box 1128, 
Des Moines IA 50311. 

• James Research Company, 20 
Willits Road. Glen Cove L.l. NY 
11542. 



Oscillator/monitor, mark 2, 
price: $14.95 pp. This versatile 
product for the CW operator and 
ham experimenter is a super-sen¬ 
sitive rf type of CW monitor, a code 
practice oscillator, and rf tester, 
and a non-destructive component 
continuity and semiconductor 
tester. It features a 4 transistor 2 
diode circuit, a single AA cell for 
power, and a rugged black and 
silver anodised aluminum cabinet. 



Permaflex Key, price: $19.95 
pp. This twin lever key is for use 
with modern high speed electronic 
keying circuits. It also converts to a 
straight hand key for slow speed 
CW, The independent fibreglass 
paddles flex to make contact, have 
adjustable gap and tension, and are 
fully enclosed in a polished chrome 
plated cabinet. Contacts and con¬ 
ductors are gold plated for high 
reliability. 

• M & M Electronics, 6835 Sun¬ 
ny brook NE, Atlanta GA 30328. 



Dah-Ditter model EK-1, electro¬ 
nic keyer to 40 wpm, solid state, 
self-completing with 3/1 ratio, ac 
powered, built in monitor, works 
with present key or bug, $34.95 pp. 

• Micro-Z, Box 2426, Rolling 
Hills CA 90274. 



The Pro-Key is an easy-to- 
assemble kit that provides perfect 
Morse code from 5 to 50 wpm. 
When a key is pressed, the character 


is stored within micro-seconds and 
cannot be disturbed until com¬ 
plete-permitting you to move on 
to the next key at your leisure. 
Completely self contained battery 
operated, with relay output. Kit 
includes all parts, pre-assembled 
keyboard, two printed circuit 
boards, and detailed, illustrated as¬ 
sembly instructions. 

• Palomar Engineers, Box 455, 
Escondido CA 92025. 

IC keyer, all solid state, built in 
key, fully digital, dot-dash ratio al¬ 
ways perfect, keys any circuit up to 
100 ma, $67.50. Free brochure. 


• Pickering Radio Company, Box 
29, Portsmouth RI 02871. 



The K-l Micro-Ultimatic pro¬ 
vides dot and dash memories for 
either conventional of squeeze pad¬ 
dles. 10-60 WPM; internal monitor 
osc; models for blocked grid or 
relay output available. One-year 
warranty, $85.00 FOB. 



The ultimate in CW operation. 
The KB-1 generates any of 47 
characters with precision and auto¬ 
matic letter spacing. Press the right 
buttons; get perfect code. 12-72 
wpm; variable weight; internal mon¬ 
itor osc/amp; keys most blocked- 
grid rigs or external relay. Only 2 x 
4 x 10 inches. $265.00 FOB. 

• Ten-Tec, Inc., Hwy. 411 E, 
Sevierville TN 37862. 

• The Vibroplex Co., Inc., 833 
Broadway, New York NY 10003. 



’■ ''‘"Us* 

Vibroplex keys, $20.95 to 
$43.95, including the new Vibro- 
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keyerforu.se with electronic keyers, 
S21.00. 

• Waters Manufacturing, Wayland 
MA 01778. 

Codax automatic keyer $98. 

Microphones & Preamps 

• Caringella Electronics, Inc.. Box 
327, Upland CA 91786. 



Model ACP-1 compressor- 
preamp kit, 30 db range, FET 
input, PC construction, adjustable 
input and output, connected tor 
PTT, $18.50. 

• Heath Company, Benton Harbor 
MI 49022. 

HD-15 phone patch, hybrid, op¬ 
erates VOX and PTT, 525. 

HDP-21 SSB microphone & 
stand, switch, $29.40 

• Waters Manufacturing, Way- 
land MA 01778. 

Hybrid phone patch $55. Patch 
with Compreamp 576. Compreamp 
alone $28. 


Noise Reduction 


• Estes Engineering Co., 543 W 
184th St, Gardena CA 90247. 






\ WxT 
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Electro-shield system eliminates 
ignition noise, custom complete 
shielding set for any car, $69.95 for 
eight cylinders, $61.95 for six cy¬ 
linders. This is the system used for 
quieting airplanes and is the only 
way to achieve complete quiet 
mobile. 


Receivers & Converters 

• Allied Radio Corp., 100 N West¬ 
ern Ave., Chicago IL 60680. 

A-2516 80-10 meter ham band 
receiver (plus WWV on 10 mhz). 
Solid state vfo. mechanical i-f filter, 
preselector, product detector for 
SSB, crystal oscillator for very low 
drift, ac operated, $170. 


• Ameco, Box 6527, Raleigh NC 
27608. 

SWL-4 solid state receiver, 540 
pihz to 23 mhz in four bands. 
Model R-5 receiver 540 mhz to 54 
mhz in five bands, all solid state 
with ac supply, $100. R-5 is also 
available in kit form. Ameco also 
makes a wide range of converters, 
solid state and tube, with models 
for any band. 

PV nuvistor preamplifiers for 
28, 50, 144, & 220 mhz, also 
excellent for improving FM two- 
way equipment, $14.95, each 
band. 

PT preamplifier, covers 6-160 
meters, built in power supply, de¬ 
signed to work with SSB trans¬ 
ceivers and improve the sensitivity 
of the receivers, $59.95. 


• Collins Radio Co., Cedar Rapids 
IA. 



75S3B receiver, 3.5 to 29.7 mhz 
amateur bands or any frequency 
except 5-6.5 mhz in that range with 
extra crystals, $795. 

• Drake Manufacturing, Miamis- 
burgOH 45342. 



SPR-4 solid state programable 
receiver. Can be programmed for 
short wave listening, amateur radio, 
broadcasting, marine radio, etc. 
Dual gate FET rf amplifier, 23 500 
khz ranges, three bandwidths, high 
and low' freq i-f stages, notch filter, 
etc. Accessories:noise blanker, cali¬ 
brator, speaker, loop antenna, 
transceive adaptor, dc power cord, 
etc., $379.00. Can handle signals 
like the best in tube receivers. 
Extremely stable. 

Model 2C receiver, while de¬ 
signed for hamband use primarily, 
will tune any 500 khz segments 
from 3-30 mhz. Bandspread calib¬ 
rated in 1 khz. Selectivity of .4, 
2.4, and 4.8 khz, $230. Accessories 
available: speaker, $20; Q-multi- 
plier/speaker, $40; calibrator, $17. 

Model R4B receiver, covers 500 
khz segments from 1.5 to 30 mhz. 1 
khz calibration. Will transceive with 
T4XB transmitter. .4, 1.2, 2.4, and 


4.8 khz selectivity. Built in noise 
blanker, calibrator, notch filter, 
$430. 


• Galaxy Electronics, 10 South 
34th St., Council Bluffs IA 51501. 



R-530 solid state receiver, 0.5 to 
30 mhz, 1 khz dial, 50 khz calibra¬ 
tor, noise blanker, $695. Speaker, 
$40. Receiver has 2.1 khz passband, 
other crystal lattice filters, $45 for 
500 hz, 1500 hz and 6 khz. 

• Hallicrafters Co., 600 Hicks 
Road, Rolling Meadows IL 60008. 

SX-122A receiver, 538 khz to 
34 mhz, calibrated bandspread of 
ham bands, $395; accessory speaker 
and calibrator, $20. 

SX-146 ham band receiver, 
80-10 meters, accessory calibrator, 
speaker, and 500 hz filter. 

SX-130 general coverage re¬ 
ceiver, be band plus 1.7 to 34 mhz 
in three bands, accessory speaker. 

• The Hammarlund Manufactur¬ 
ing Co., Inc., 73-88 Hammarlund 
Drive, Mars Hill NC 28754. 

HQ-215 solid state receiver, 
covers 80-15 meter ham bands plus 
13 more 200 khz segments from 
3.4 to 30.2 mhz. Also covers 
28.5-28.7 mhz. 2.1 khz selectivity 
with supplied filter, $400. 


• Heath Company, Benton Harbor 
MI 49022. 



HR-10B receiver, 80-10 meters, 
ham bands only, $80. Calibrator, 
$9. 



SB-301 amateur band receiver, I 
khz dial, calibrator built in, $260. 
AM or CW crystal filters, $21. Six 
or two meter converters, $20. 

• Lafayette Radio Electronics, 
Box 10, Syosset, L.I. NY 11791. 
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• National Radio Company, Inc., 
37 Washington St., Melrose MA 
02176. 



HRO-500 solid state receiver, 5 
khz to 30 mhz, 1 khz dial, $1675. 
Speaker, $40. Tunes in 60 bands of 
500 khz each, continuous coverage. 
50 khz calibrator built in. 


• Radio Shack Corp., 730 Com¬ 
monwealth Ave., Boston MA 
02215. 



DX-150 all wave receiver. Tunes 
dc band, plus three short wave 
bands to 30 mhz, $120. Matching 
speaker. $8. 

• Herbert Saleh & Co.. Woods- 
boroTX 78393. 

Pro line converters, crystal con¬ 
trolled single frequencies, any two 
between 108-175 mhz, squelch, 
$40 with one crystal, $45 with two.* 
12v. 

SC line converters, single fre¬ 
quency from 26 to 250 mhz, 12v., 
$25. Weather converter for 162.55 
mhz $20. Squelch accessory SI8. 



X line converters, tunable, 9v., 
$33. Can be crystal controlled also. 
Squelch unit $18 extra. Models 
cover 150-164, 33-48. 118-128, 
144-148, 50-54. and 26.9-30 mhz. 
See ad on page 21, March 1969 is¬ 
sue of 73. 

• Vanguard Labs, 196-23 Jamaica 
Avenue. Hollis.NY 11423. 



Model 407 six meter dual gate 
MOSFET, $35, same for two 
meters. 

3/4 meter converter, three dual 
gate JdOSFETs, $50, 10 meter out¬ 
put. Send for the free catalog of 
preamplifiers and converters from 
Vanguard, state of the art in VHF. 

• VHF Associates, Box 22135, 
Denver CO 80222. 

• Westcom Engineering, Box 
1504, San Diego CA 92112. 

Noise blanket for use with 
most receivers, transceivers, $29.50 

RTTY 


• Alltronics-Howard, Box 19, 
Boston MA 02101. 



Teletype equipment, printers 
perforators, reperforators, polar re¬ 
lays, distributors, accessories, and 
converters. 

• Aquadyne, Box* 175, East Fal¬ 
mouth MA 02536. 



RTY3 converter, 850/425/175 
hz shifts, 3 stage filter, loop supply 
inch, $140. RTY3SB tuned for use 
with SSB transceivers, $180. 
RTY3K, same as RTY3, but built 
in AFSK generator, $160. 

• Essco, 324 Arch Street, Camden 
NJ 08102. 

Solid state RTTY demodulator, 
single channel, inch loop supply 
$132.25, kit. Dual channel unit, 
kit, $138.25. Factory wired single 
channel $156.25. Wired dual chan¬ 
nel $163. 

• Tuck Electronics, 2331 Chest¬ 
nut Street, Camp Hill PA 17011. 

RTTY terminal equipment, so¬ 
lid state, modules, etc. 

Surplus 

Aerospace Electronics, Box 
48-495, Miami FL 33148. 

Alvaradio Industries, 3101 Pico 
Blvd., Santa Monica CA 90405. 

Amber Industrial Corp., Box 
2129 So. Sta., Newark NJ 07114. 

Anker Electronics, 1617 S Main 
St. & Anker Rd., Wilkes-Barre PA. 

ARC Sales, BOx 12, Worthing¬ 
ton OH 43085. 


Arcturus Electronics, 502 22nd 
St., Union City NJ 07087. 

Arrow Sales Chicago Inc.. 2534 
S Michigan Avenue, Chicago IL 
60616. 

Atlantic Surplus Sales, 250 
Columbia St., Brooklyn NY 11231. 

Barry Electronics Corp., 512 
Broadway, New York NY 10012. 

B & F Enterprises, Box 44, 
Hathorne MA 01937. 

Bigelow Electronics, Box 71, 
Bluffton OH 45817. 

Brigar Electronics, 10 Alice St., 
Binghamton NY 13904. 

C. & H. Sales Co., 2176 E 
Colorado St., Pasadena CA 91107. 

Columbia Electronics, 4365 W 
Pico Blvd., Los Angeles CA 90019. 

Communication Sales Co., 7231 
Hinds Avenue, N. Hollywood CA 
91605. 

Cornell Electronics, 4205 Uni¬ 
versity Avenue, San Diego CA 
92105. 

Ted Dames Co., 308 Hickory 
St., Arlington NJ 07032. 

Denson Electronics, Box 85, 
Rockville CT 06066. 

Dow Trading Co., 1829 E Hunt¬ 
ington Dr., Duarte CA 91010. 

Fair Radio Sales, Box 1105, 
Lima OH 45802. 

Gadgeteers Surplus Electronics, 
5300 Vine Street, Cincinnati OH 
45217. 

Gateway Electronics Corp., 
6150-52 Delmar Blvd., St. Louis 
MO 63112. 

G & G Radio. 77B Leonard, 
New York NY 10013. 

J. J. Glass Co., 1624 S Main St., 
Los Angeles CA 90015. 

Goodheart Co., Box 1220, 
Beverly Hills CA 90213. 

Hayden, Box 294, Bay St. Louis 
MS 39520. 

Jan Crystals, 2400 Crystal 
Drive, Fort Myers FL 33901. 

J. & H. Outlet, 476 Industrial 
Way, San Carlos CA 94070. 

Jefftronics Unlimited, 4252 
Pearl Road, Cleveland OH 44109. 

Jennings, 2730 Chanticleer 
Ave., Santa Cruz CA 95060. 

Jet Crystal Co., 1718 W Lomita 
Blvd., Lomita CA 90717. 

Liberty Electronic, 548 Broad¬ 
way, New York NY 10012. 

Mazer Enterprises, 17740 Bay 
Circle, Fountain Valley CA 92708. 

Mendelson Electronics Co., 516 
Linden Avenue, Dayton OH 45403. 

Meshna, 19 Allerton St., Lynn 
MA 01904. 
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Military Electronics Corp., 4178 
Park Avenue, Bronx NY 10456. 

Norman Electronics Sales, 1413 
Howard Street, Chicago IL 60626. 

North American Electronics, 
Box 878, Plattsburgh NY 12902. 

Park Electronics, Box 78, 
N.Salem NH 03073. 

Poly Paks, Box 942A, Lynnfield 
MA 01942. 

Quaker Electronics, Box 215, 
Humlock Creek PA 18621. 

Mike Quinn Electronics, Elec¬ 
tronics Bldg., 727 Langley St,, 
Oakland Airport CA 94614. 

R & R Electronics, 247 S Mer- 
idan St., Indianapolis IN 46225. 

Relay Sales, 2400 Crystal Drive, 
Fort Meyers FL 33901. 

Selectronics, 1206 S Napa St., 
Philadelphia PA 19146. 

Slep Electronics Co., Drawer 
178, Ellenton FL 33532. 

Solid State Sales, Box 74, 
Somerville MA 02143. 

Surplus Specialities, Box 118, 
Pittsfield MA 01203. 

TAB, 56 Pearl St., Brooklyn NY 

11201. 

United Radio Co., 56 Ferry 
Street, Newark NJ 07101. 

Unity Electronics, 107 Trum¬ 
bull Street, Elizabeth NJ 07206. 

Test Equipment 

• Clemens Mfg. Co., 630 S Berry 
Rd„ St. Louis MO 63122. 

• Heath Company, Benton Harbor 
MI 49022. 

HM-15 SWR meter, 160-6 
meters, 1 kw, 50 or 75 ohms, $15. 

HM-10A tunnel dipper, 3-260 
mhz, battery operated, $30. 

HN-31 Cantenna dummy load, 
1.5 to 300 mhz, 50 ohms, 1 kw, 
$10. 

HD-20 100 khz calibrator, to 54 
mhz. battery operated. $ 15. 

PM-2 100 khz to 250 mhz rf 
field strength meter, $13. 

• Lampkin Laboratories, Inc., 
Bradenton FL 33505. 

• Omega-T Systems, Inc., 300 
Terrace Village, Richardson TX 
75080. 

• Paxitronix, Inc., Box 1038, 
Boulder CO 80302. 

• Quement Electronics, Box 
6000, San Jose CA 95150. 

• Radio Shop, 48 Elm St.. New 
Canaan CT 06840. 

• Rcdline Company, Box 431. 
Jaffrey NH 03452. 

Mini-lab, ten test instruments in 
one. VOM, rf sig gen. af sig gen. 
resistor and capacity substitution. 



rf field strength, self powered, $25 
pp. 



Signal tracer model SI: 350, sig¬ 
nal strength meter, output speaker, 
rf and af amplifiers, measure gain of 
any rf or af stage, self powered, 
$23.50 pp. 

Miniature AF signal generator, 
laboratory grade, ac powered. 
10-100,000 hz. $60 pp. 

• Spectrum Ltd. 245 Gregg Ct, 
Los Gatos CA 95030. 

390-900 mhz frequency meter, 
indicates down to 2 microwatts, 
500 ua meter, $39.50 pp. With 
built in 100 ua meter, $1.50 addi¬ 
tional. 

• Svntelex. 39 Lucille, Dumont 
N1 07628. 

SDA solid state decade amplifier 
converts VOM or VTVM into a 
sensitive audio and i-f milivoltmeter 
or use as preamp for counter, 
scope, etc., $35 pp. 

• The Technical Materiel Corp.. 
700 Fenimore Road, Mamaroneck 
NY 10543. 

• Waters Manufacturing, Wayland, 
MA 01778. 

Dummy load wattmeter I kw 
$135. 1500 watt $145. Dummy 
load $65. 


Towers 

• Dura Tower Sales, Box 322, 
Angola IN 46703. 

Tilt-up and tilt-over steel towers; 
tilt up to 50’, and tilt-over to 90’. 

• Gateway Towers, 7530 Big 
Bend Blvd, St. Louis MO 63119. 
Free standing, crank up, crank up- 
tilt over, free standing-tilt over, free 
standing-fold over towers of alu¬ 
minum. 

• Heights Mfg. Co., 4226 Maybury 


Grand, Detroit MI 48208. 

Self-supporting tapered alum¬ 
inum crank-up and fold-over tow¬ 
ers. 

• Microflect Towers, 3575 25th 
Street SE, Salem OR 97302. Light 
weight aluminum towers to 120 
feet high in 10 foot sections. 12-1/2 
lbs per section. Staggered ladder 
treads for easy climbing. 

• Rohn, Box 2000, Peoria IL 
61601. Largest manufacturer of 
steel towers. Hot dipped galvanized 
towers of all kinds: free standing, 
guyed, tilt over, etc. 

• Tri-Ex Towers, 7182 Rasmussen 
Avenue, Visalia CA 93277. Steel 
towers. Crank up, self supporting, 
guyed, rotating. 

• Tristao Towers, 415 E 5 th 
Street, Hanford CA 93230. Self 
supporting and guyed crank up 
towers of galvanized steel and self 
supporting crank up mini-masts. 

• Universal Manufacturing, 6017 
E McNichols, Detroit MI 48234. 
Free standing aluminum towers. 
Towers to 90 feet. 

• Vcsto, 1916 Clay Street, Kansas 
City MO 64116. Self supporting 
steel towers. 


TV 

• ATV Research, 13 th & Broad¬ 
way N, Dakota City NB 68731. 



Build it yourself solid state vidi- 
con cameras, accessories, modules, 
lenses, instructions. Camera kits as 
low as $117. Video module, §20. 
Vert, module. $15. Horiz. module, 
$15. RF osc module, $10. HV 
module, $10. Free details. 

• Denson Electronics, Box 85, 
Rockville CT 06066. 

Used cameras, TV crystals, vidi- 
eons. accessories, lenses, gadgets, 
send for free flyer and be amazed. 
World’s largest collection of TV 
stuff. 

• GBC. 74 Fifth Avenue, New 
York NY 10011. 

Video tape recorders, vidicons, 

etc. 



Vidicon; Hitachi 7038H, $29.50; 
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Hitachi 7735A, $34.50; Hitachi 
7262, S34.50 (replacement for Sony 
and Panosonic); Hitachi K507. 
$74.50 (Separate Mesh). 

• Vanguard Labs, 196-23 Jamaica 
Avenue. Hollis NY 11423 



Television camera, complete, 
great for closed circuit TV, ham 
TV, $280. 

Camera kit, including vidicon 
and lens, $ 100. 

Transmitters, Transceivers 
& Linears 


• Aerotron, Inc. (Ameco), Box 
6527. Raleigh NC 27608. 

AC-1 Novice CW transmitter, 
40-80 meters, kit. TX-62, six and 
two meter phone-C’W transmitter, 
75W, $160. VFO-621, vfo for use 
with any VHP transmitter, $70. 
GSB6, Gonset six meter SSB trans¬ 
ceiver, 20 watt PEP. Gonset 903 
linear amplifier, two meters, 500 
watts PEP. 913 linear amplifier, six 
meters 500 watts PEP. Communi¬ 
cator IV, six meters, transceiver, 20 
watts input. 

• Allied Radio Corp., 100 N West¬ 
ern Ave., Chicago IL 60680. 

TR-106 six meter transceiver, 
15 watts input, $90. V-107 VFO 
kit, six and two meters, $25. T-175 
six or ten meter linear amplifier 
330 watts PEP on SSB. 120 watts 
AM, S 100. 


• Collins Radio Co., Cedar Rapids 

IA 



KWM-2 transceiver, 175 watts 
PEP. 80-10 meters, $1150. AC sup¬ 
ply, $153. PTO, wattmeter, patch, 
speaker. $350. DC supply, $235. 
Mobile mount, $255. 



32S3 transmitter, 175 watts 
PEP. same range as 75S3 receiver, 
$865. 



30L1 linear amplifier. 1000 
watts PEP, 80-10 meters, $520. 

• Drake Manufacturing, Miamis- 
burg OH 45342. 



TR-4 SSB transceiver, 80-10 
meters, 300 watts PEP. solid state 
vfo calibrator, 1 khz dial. CW side- 
tone, $600. 

TR-6 six meter SSB transceiver. 
300 watts PEP, calibrator, S600. 



2NT 100 watt CW transmitter, 
10-80 meters, $150. L-4B linear 
amplifier, 2000 watts PEP, 80-10 
meters, tw'o 3-500Z tubes, $750. 

TR44B, R4B and T4B in one 
case. $850. 



T4XB 200 w'att transmitter 
PEP. 80-10 meters or any 500 khz 
range between 1.8 and 30 mhz. 
Covers 160M with accessory cry¬ 
stal. $450. 

TC-2 180 watt transmitting two 
meter converter, $300. 

TC-6 six meter transmitting con¬ 
verter, $250. 

C4 station console includes 
clock, timer, patch, wattmeter, ro¬ 
tor control, etc. $300. 


• Galaxy Electronics, 10 South 
34th St., Council Bluffs 1A 51501. 



GT-550 SSB transceiver, 550 
watts PEP. 80-10 meters. $475. 
Accessories: RV550 remote vfo, 
$75; RF550 rf console, S69;SC550 
speaker. $25; LA550 linear ampli¬ 
fier 200 watts PEP, $495; PR550 
patch, $49; DC supply, $125; AC 
supply, $90; Calibrator. $25 (25 
khz); CW filter, $30; VOX, $30. 

• Hafstrom Technical Products, 
4616 Santa Fe, San Diego CA 
92109. 



LK2000. 2000 watt PEP linear, 
$795. LK2000HD. 3000 watt PEP 
linear, $895. RF2000. table top rf 
section only, $595. PS2000 power 
supply, $300. Heavy duty PS3000 
supply, S400. DL2000 dummy 
load, $75. 


• Hallicrafters Co., 600 Hicks 
Road, Rolling Meadows IL 60008. 



SR400 Cyclone transceiver, 
80-10 meters, 400 watts PEP. $800. 
AC supply PS500A-AC, $130. 
P500DC supply, $160. 

SR2000 Hurricane transceiver, 
80-10 meters, 2000 watts PEP, 
$1095. P2000 AC supply. $450. 

HA20 VFO/VSWR console for 
400 or 2000. S200. 

• The Hammarlund Manufactur¬ 
ing Co., Inc., 73-88 Hammarlund 
Drive, Mars Hill NC 28754. 

• Heath Company, Benton Harbor 
Ml 49022. 



11W-100, 80-10M Iran sceiver 

(SSB), 180 watts, $240. Speaker, 
$19. DC supply. $65. AC supply. 
$50. 

HW-12A, SOM SSB transceiver, 
200 watts PEP. S100. HW-22A. 
40M transceiver. $105. HW-32A, 
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AM, 5 watts, crystal controlled, 
super regen receiver, $45. HW-30, 
same, only for two meters. Mobile 
power supply, $ I 8. 


20M transceiver, $105. Calibrator, 
$9. Microphone, $8.50. DC and ac 
supplies same as above. 


fsgrfc ugggyp SB-630 station console, digital 

“— ' ii clock, swr meter, patch, timer, etc., 

II *■ $75. 

SB-500 1 , two meter transmitting •Henry Radio Stores, 11240 W 
converter for SSB, used with exist- Olympic, Los Angeles CA 90064. 
ing 6 or 10 meter SSB transceiver, 


HW-17 2M AM transceiver, 25 
watts input, SI30. DC supply, $25. 


meters, 
s > will w 
ceiver. 


SB-110A, six meter SSB trans- 

,er. 180 watts PL P, $299. Bandit 2000C, linear amplifier, 

five bands, kit form, 2000 watts 

B ■ meters, $450. SB 2-LA linear ampli¬ 

fier, $260. SB3-DCP. dc power in- 
SB-101, 80-10 meters, 180 verier for mobile operation (SB-34 

Its PEP. SSB transceiver, I khz has ac power supply built in and is 
I. VVCVV sidetone. $370. solid state except for power stages). 


HU-16 C \V transceiver, covers 
first 250 khz of 80-40-15 meters 
(Novice), 75 watts input. $110. 


six meter transceiver 
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VOX unit, $38. 25 khz calibrator, 
$29. Microphone, $15. 

• National Radio Company, Inc., 
37 Washington St., Melrose MA 
02176. 
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NC'X-500, 80-10 meter SSB 

transceiver, 500 watts PEP, $425. 
AC power supply, $99. AC supply/ 
speaker console, SI 10. .100 khz 
calibrator. $26.60. 



NCX-1000, 80-10 meter SSB 
transceiver, 1000 watts PEP, all 
solid state except power stages, 
$995. 


NCL-2000 linear amplifier. 
$685, complete with power supply. 

• RF Communications, Inc., 1680 
University Avenue, Rochester NY 
14610. 

• Signal One, 2200 Anvil St. N, 
St. Petersburg FL 33710 



CX7 deluxe integrated station, 
solid state, 10-160 meters, 100 hz 
frequency readout, dual VFO’s. ac 
supply built in, 300 watts, noise 
blanker, etc., S1600 (or more). 


• Slep Electronics, 2412 Highway 
301N, Ellenton FL 33532. 



Jennings variable capacitors for 


linears, 10-300 pf 7500v, $32.50 
pp. complete with gear drive train, 
mounting bracket. 

• Spectronics, Box 356, Los Ala- 
mitosCA 90720. 

FTDX400 transceiver, 25 khz 
calibrator, 80-10 meters, 500 watts 
PEP, sidetone, offset tuning, $600. 
Speaker $15. 

FTDX2000 linear amplifier, 
1200 watts PEP, SWR bridge built 
in, solid state power supply, $250. 

FVDX400 vfo for use with 
transceiver for split frequency op¬ 
eration, $100. 

• Swan Electronics Corp., 417 Via 
Del Monte, Oceanside CA. 

260 Cygnet 260 watts SSB tran¬ 
sceiver, built in ac/dc supply and 
speaker. 80-20-15-10 meters, S435. 

270 Deluxe Cvgnet 80-10 meters, 
S525. 508 external vfo, $125. Lin¬ 
ear amplifier, including ac power 
supply, 1200 watts, for 270 and 
260,$295. 

500C SSB transceiver, 80-10 
meters, 520 watts PEP, $520. AC 
supply with speaker, $105. DC sup¬ 
ply. $130. Phone patch, $28. 



350C transceiver, similar to 
500C except no calibrator, side¬ 
band switching, ANL, etc., $420. 

250 six meter SSB transceiver, 
240 watts, S420. 

Mark 11 Linear amplifier, 2000 
watts PEP, $395. Power supply, 
S235. 

• VHF Associates, Box 22135. 
Denver, CO 80222. 


STICKY RELAY CONTACTS 

1 bought a new Dow-Key antenna relay 
for my Heath Seneca VHF-1 transmitter, and 
experienced a problem with the relay con¬ 
tacts sticking when the function switch was 
returned to the stand-by position. The trou¬ 
ble was that the Seneca was emitting a signal 
before the antenna relay contacts had closed 
and thus the contacts arced and welded to¬ 
gether. 

The problem was solved by utilizing the 
“Remote Control” terminals on the octal 
socket on the back panel of the Seneca. I 
just wired these contacts into the external 
contacts on the antenna relay so that the re¬ 
mote control terminals were shorted only af¬ 
ter the relay had closed, thus preventing the 
Seneca from transmitting before the relay 
had closed. No futher trouble was exper¬ 
ienced with sticking antenna relay contacts. 

This same trick may be used with any 


transmitter using a relay for antenna switch¬ 
ing, as long as the antenna relay has two nor¬ 
mally open contacts. If the transmitter does 
not have several contacts that must be closed 
before the transmitter will transmit, the key¬ 
ing terminals may be used in the same man¬ 
ner; just make sure that the keying terminals 
must be shorted before the transmitter will 
transmit, and then wire the terminals into 
the antenna relay’s external contacts. 

Steve Harrison WB6PKA 

SEXtupler Corrections 

Page 62, November, 1969, Fig. 4. The fila¬ 
ment transformer primary should connect be¬ 
tween the filament switch and the hv switch 
and should not be black-dotted to short out 
the line. The left side of the time delay switch 
should not be black-dotted to the lower line. 
As shown the circuit is more of an acme fuse 
tester than a SEXtupler. 


122 


73 MAGAZINE 





NOW! USE YOUR TAPE RECORDER TO LEARN CODE! 

Read code like a Pro! It’s easy! PICKERING CODEMASTER tapes give 
professional instruction on your own tape machine from digital com¬ 
puterized tapes! They can't be matched for timing accuracy! Beginners 
get course of professional instruction at 5-9 WPM right on the tape! 

Practice for General and Amateur Extra ranges from 11 to 30 WPM. 

Nothing else like it! See below for CODEMASTER tapes you need. Get 
up to speed! Order today! 

CM-l: For the beginner. A com- CM-iy,; An intermediate tape, es- CM-2: For Extra-Class license 

plete course of instruction is on pecially for General Class exam study. Mostly straight taxt; some 

the tape. Practice material at ,y, study. No instruction; just prac- >., code groups. 1 hour at 20 WPM; 

* 5, 7, 9 WPM. Prepares you for tiee. >/ 2 hr 11 WPM. 1 hr 14 WPM; '/, hour each at 25 and 30 WPM. 

Novice exam. Includes code groups '/, hr at 17 WPM. Includes coded For real QRQ, play this tape at 

and punctuation. groups and straight text. twice speed’ 

CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (3% IPS) and 3>/ 4 -lnch reel (1% IPS). 
Will play on any but full-track machine. SPECIFY both type and size of tape you want. Any tape, $5.95 postpaid USA 
4th class. Any two tapes, $11.00; all three, $15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P.O. Box 29-A, Portsmouth, R. I. 02871. Satisfaction guaranteed. 




Low-Band Nomograph 

How many times have you picked up a 
40 meter crystal and wondered whether or 
not it was usable on 10 meters? Or, how 
about the times you wanted to check for 
spurious radiations on other bands when you 
were on 80 meters? In such cases, you got 
out the pencil and paper and started multi¬ 
plying the crystal frequency by different 
multipliers until you arrived at the answer 
you were looking for. 

Well, here is a nomograph which takes a 
considerable amount of the figuring out of 
it. By laying a straightedge from your 80 
meter crystal frequency through the locating 
point, you can tell at a glance whether the 
same crystal is usable on another band. At 
the bottom of each band, the correct multi¬ 
plier, with reference to the 80 meter crystal 
frequency, is also shown. 

Additionally you can check whether or 
not a crystal is usable on a higher frequency 
band by laying a straightedge through the 
frequency and the locating point. If the 
multiplier of the lower band is an integer 
and not a fraction, then it is usable and a 
glance will show the approximate frequency. 

The dotted line shown on the nomograph 
serves as an example. An 80 meter crystal 
marked 3.625 mhz will produce harmonics 
on both 40 meters and 10 meters at approxi¬ 
mately 7.25 mhz and 29.0 mhz respectively. 
Additionally, of course, it shows that by 
using a quadrupler and doubler or three 
doubler stages (X8), you could use the 80 
meter crystal on 10 meters. One step further 
says that if you had a 40 meter crystal 
marked 7.25 mhz, a quadrupler stage or two 
doubler stages would provide a 10 meter 


IOM 
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frequency at 29.0 mhz. The (X8) multiplier 
divided by the (X2) multiplier gives the 
required multiplication of (X4). 

So replace that pad and pencil with a 
straightedge for those quick answers when 
you don’t need to know a precise number. 
Think of the time for rag-chewing, you might 
pick up. ... E. R. Davisson K9VXL 
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YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it- 
that means we don't know your call and would 
appreciate having it. 
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(continued from page 4) 

Contest buffs detest net personnel. Phone opera¬ 
tors constantly denigrate CW practitioners. RTTY 
fans demean phone patchers. VHF men have 
contempt for low band operators. AM boys are 
revolted by SSB’ers. Designers and constructors 
hate “appliance operatoB.” Technicians distrust all 
higher grade licensees. Old timers resent “Johnny- 
come-latelies.” Youth maligns age. And so forth, 
and so on, ad infinitum. 

Is it any wonder that in the world at large, 
where the divisions are even more marked, there 
are irreducible tensions and schisms? Is it so 
strange that human society suffers constantly from 
the syndromes of fear, distrust and hatred, since 
the stakes are so much higher ... life or death; 
destruction or survival. The microcosm reflects the 
macrocosm, does it not? 

Whatever your persuasion, or even if you have 
none at all, one thing you must grant. It took a 
Roman Catholic Prelate to make the most mean¬ 
ingful attempt, to date, to overcome this universal 
problem. Pope John XXIII was the one individual 
who actually formulated a viable modus operandi, 
through which some progress might eventually be 
made. 1 am speaking of Ecumenism. This is the key 
to everything. This is the foundation stone upon 
which an indestructible bastion of unity may 
finally be built. 

This is true of differing faiths and nations. And 
it is no less true of all sorts of contending factions, 
no matter how small, no matter how trifling in the 
larger scheme of things. The spirit of Ecumenism, 
if applied to situations where contentiousness and 
angry confrontation exist, may overcome all these 
problems, when all else has fallen short. 

Well, how about us? How about the constant 
intra-mural tensions in ham radio? Are they pid¬ 
dling little differences of no concern? Are they 
unimportant trifles which do us no injury? Are 
they mere annoyances, to be tolerated with a shrug 
of insouciant resignation? Shall we continue to say, 
‘That’s the way of the world. That’s human 
nature, and you’ll never change it”? 

In my judgment is is still not too late. I believe 
that these differences are still too small and 
unimportant to outweigh the positive areas in 
which we all see eye to eye. But the world is 
changing fast, and extreme positions are polarizing 
rapidly toward even wider and more unbridgeable 
gulfs. I feel deeply that all of us must seek the 
means by which to build a mighty sense of 
solidarity throughout our entire fraternity. I think 
that if we do not do this, that if we fail to 
understand that there are strong exterior forces, 
bent on compromising or destroying our privilege, 
we may find ourselves becoming witnesses to the 
death agonies of Amateur Radio as we know it, 
and as we would like to see it remain. 

Let’s not forget that great slogan of the early 
American colonists, “United we stand ... Divided 
we fall.” 

* * * 

I’ve just written a letter to FCC Chairman 


Nicholas Johnson, concerning a recent appearance 
on network television, in which he made some 
allegations with which I totally disagree. I took the 
additional opportunity, since I was also disturbed 
over other matters with respect to Amateur Radio, 
to give voice to some opinions shared by many of 
you. While there are those who will feel that any 
individual expression of ideas to the FCC would 
tend to be inimical to the cause of our hobby, in 
my view there has been ample precedent for this. 
When ARRL communicated with FCC in this 
self-same manner, urging the adoption of Incentive 
Licensing, it was clearly an exercise of this type of 
unilateral contact. Yet, I do not seem to recall any 
prior discussion in the pages of QST with respect 
to the forthcoming changes that the League was 
about to propose. The discussion occurred after¬ 
wards ... and how! On the air, in magazines like 
this one, in private conversation .. . yes! There was 
surely plenty of discussion; but not in QST. There, 
excepting for a few letters from dissident and 
clearly benighted ignoramouses, all such discussion 
was conspicuous by its utter absence. 

About my letter to Johnson itself; there isn’t 
anything in it that has not appeared in these 
monthly journals of mine. I told the Chairman 
exactly how I and tens of thousands of licensees 
feel about the past year of re-structure. I told him 
what I and the others think of the second phase, 
and what it will mean in terms of our good and 
welfare. This, despite objections from those who 
feel differently, is not “making waves.” It is merely 
an exercise of that peculiarly unique American 
birthright, good old Freedom of Speech. 

The most important thing; I urged him to see to 
it that FCC hold public hearings, whenever any 
changes in structuring are contemplated. If ever the 
Commission should decide to consider any change 
in any area of the licensing structure, there should 
be as wide and open a discussion as possible, with 
all interested and concerned parties participating; 
not merely one group which alleges that it speaks 
for everybody. 

I cannot see any possible objection to such 
public hearings. At least, all views would be heard, 
and a fair, objective, impartial body of fact would 
emerge, thus enabling the Commission to deliber¬ 
ate in a much more intelligent and representative 
fashion. 

* * t 

More people are complaining about TV com¬ 
mercials these days. This is one of the fastest 
growing topics of discussion on the bands. Since 
my business is writing a sort of doggerel, I’ve 
decided to register my comments in the disreput¬ 
able and rather gauche manner of my craft. I will 
not, however, set it to music. I write good songs. 

Ode to TV 

Banal, revolting nauseating box, 

A plague, a pest, foul pestilence, a pox, 

A smell, a stench, an odor rank and ripe, 
Dull, crashing bore, insufferable tripe. 

TV brings you high adventure, 
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Squirt your armpits, soak your denture. 

Win a mate who’ll share your pillow, 

Use SOS instead of Brillo. 

Revlon for your fingernails 
Enden for your dandruff scales 
Maybelline for longer lashes 
Unguentine for sunburn rashes 
Roto Rooter for a flood 
Geritol for tired blood 
Kraft for all your midnight snacks 
Dingy floors? Use Johnson’s wax. 

Solid state by Motorola 
Liquid state by Pepsi Cola 
Wonder Bread to make kids thrive 
Groom your hair with VO Five 
Switch to this brand, Change to that. 

Smoke a thin smoke, smoke a fat. 

All up and down the whole damned map 
The air is filled with solid crap! 

This shallow, vapid, rank inanity 
Must deal destruction to our sanity. 

I state with validity and lucidity 
To hell with audio-video stupidity. 

* * * 

Almost every foreign amateur radio society 
provides an outgoing QSL service. I would be the 
very last to critize the work that QSL bureaus are 
doing. It is a thankless job, tedious and monoton¬ 
ous. But only half the job is being done. 

It seems incredible that ARRL consistently 
refuses to consider the establishment of an out¬ 
going service, so that our cards might be sent out at 
a saving of many dollars. The cost of QSL’ing is 
becoming prohibitive to the average man, who has 
to work for a living. It is going to rise even higher, 
according to indications. Postage rates are going to 
rise again, and it is ridiculous not to avail ourselves 
of the economy that this type of service could 
provide. 

I suggest that those who find this idea meritor¬ 
ious should write their Directors and ask for his 
position on the question. Perhaps, if enough hams 
write and ask about it, there will be more than an 
ambiguous platitude for an answer. 

^ 

There’s a little story about a rather crusty, 
frontier-type United States Senator, who was 
invited to a very posh Embassy banquet in Wash¬ 
ington. The soup was served, and it was scalding 
hot. The Senator took one spoonful of it, and it 
burned his tongue so badly that he spit it out, all 
over the rather amply endowed bosom of his 
dinner partner, who was the wife of some foreign 
ambassador. There was stunned silence, and an air 
of shocked disbelief at his faux pas. 

The Senator was non-plussed for only a brief 
moment. Then he looked around the room and 
said, “You know. I’ll bet some damned fool 
would’ve swallowed that stuff.” 

Well, friends, some damned fools’ll swallow just 
about anything! 

Take, for example, some of the letters that crop 
up in the correspondence section of a certain 
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periodical. These indicate that the writers have 
been brainwashed into a belief that anything which 
emanates from the Newington “fountainhead’ 
must be true, beyond peradventure. There seems to 
be a precept; an axiom, if you like, amounting 
almost to an article of faith, that if anything 
concerning ham radio is published by the League, 
then it’s just got to be so. 

The tone of some of these letters is so 
insufferably pious as to make the gorge rise. These 
goody-goody boys, fired with all the zeal of a holy 
crusade, make me want to vomit! 

Here are a few examples from recent issues of 
QST. I need not make too probing an examination 
of them, for they are fairly transparent. Besides, 
why denounce them? They’re not worth it. We all 
know about sow’s ears and silk purses. 

. .incentive licensing is good for.. .national 
preparedness.” 

Outside of statements to this effect in QST, 

I cannot find a single piece of evidence to 
support any contention that anyone in the 
Defense Department or any other Depart¬ 
ment of the Government said it. 

“.. .reawakened my interest in learning more 
theory, particularly solid-state techniques.” 

Very interesting. So how come the Extra 
Class exam has no more about solid state 
than it did five years ago? 

“.. .I’m now ready to apply for another DXCC 
endorsement.” 

A total non-sequitur. 90% or more of the 
avid DX’ers are in the general class. And no 
single group has been more opposed to 
Incentive Licensing that the generals. And, 
incidentally, no other group has lost more 
frequencies. 

“.. recent polls taken by the League (my 
emphasis) concerning policies indicate our League 
.. .is tapping the members for new' ideas.” 

This is certainly news to every ARRL 
member. Where in the world has this guy 
been? Or out of the world? 

“.. .believed for years that strength in amateur 
radio is the quality and not the quantity of 
opera ters.” 

So who’s claiming that Elements 4A and 4B 
will transform lousy operators into good 
ones? This is arrant nonsense, and I can’t 
believe that even the fellow who wrote it, 
actually believes it. 

“.. .1 consider the League to be the most 
important and most influential driving force in 
amateur radio today.” 

True. But how much better it would be if it 
were also the most democratic and repre¬ 
sentative force as well, instead of a compla¬ 
cent, self-satisfied, unresponsive one. 

“. . .the majority are behind and beside you.’ 
Evidently he means the majority of Direc¬ 
tors, SCM’s, and other League appointees, 
none of whom ever seem to have any 
differences of opinion with the official line. 
The same writer states further. .. 


. .minority which invokes to force its will 
.. .by their own selfish, self-righteousness and 
narrow-mindedness they will destroy.” 

A clear case of the pot calling the kettle 
black. The only minority forcing their will 
in this fashion is the entrenched minority in 
Newington. The membership, not the lead¬ 
ership, is the majority. And the total League 
membership is but a minority within the 
total ham population. 

“.. .1 think the number of Extra Class opera¬ 
tors will increase greatly after November 1969.’ 

If FCC believed this canard, why did they 
finally rescind the Phase Two CW provisions 
wholly? The FCC examined Phase One in 
retrospect, and found nothing to indicate 
that further implementation as originally 
projected, for CW, at any rate, would 
accomplish the expected results. This idea 
stated by the correspondent was based 
solely upon the wishful thinking of the 
original proponents of re-structing. How 
egotistical to refuse to allow for the possibil¬ 
ity that they might have been wrong in the 
first place. 

Well, folks, as I said in the beginning, some 
damned fools’ll swallow just about anything! Nicht 
wahr? 

* * * 

In November of 1963, when President John 
Kennedy was assassinated in Dallas, a tremendous 
hue and cry went up to illegalize firearms. Despite 
the furor and the public clamor for action, the 
final upshot was that no effectual legislation was 
enacted. Why? 

Later, when Rev. Martin Luther King, Jr., and 
Senator Robert Kennedy were gunned down, 
similar demands, ever more insistent, were made. 
Again the movement toward firearms control was 
circumvented. Why? 

Every single time a program of anti-gun laws is 
instituted, it is anticipated, met, and foiled. Why is 
this always the case? And how does it come about? 

The answer is no mystery. One force, dedicated 
to one purpose, has withstood all these attacks for 
many years. The National Rifle Association has 
stood between these public onslaughts and the 
Second Amendment to our Constitution, part of 
our Bill of Rights, which guarantees the citizens’ 
right to bear arms! 

Well, how is the NRA able to accomplish this 
Herculean mission? It does so through the so-called 
“gun-lobby.” What is a gun-lobby? It is a combina¬ 
tion of forces, within and outside of the NRA, 
which, by many methods, constantly works in the 
interests of the gun sport group in all possible 
areas. 

It supports a large effective information center, 
which publishes and distributes educational mater¬ 
ial, legislative bulletins, news letters and other 
printed matter. It works in conjunction with state 
fish and game authorities, training youth in safe 
gun handling, and authorizing the issuance of 
hunting licenses. This has alone created good 
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public relations, because it has cut down gun 
accidents tremendously. It engages in legislative 
propaganda among members of the Congress. It 
issues press releases which acquaint the public with 
the positive side of gun sports. It keeps in constant 
touch with the gun owners, hunters and collectors, 
urging them to write to their representatives in the 
Senate and the Congress. In short, it does a job of 
public relations which has been eminently success¬ 
ful in protecting the interests of this particular 
group of American citizens. 

You can go down the line. Hundreds of 
organized groups have maintained their security 
from unwarranted attack (and sometimes war¬ 
ranted attack) by means of this method. Medicine, 
manufacture, finance, press, radio and TV, agri¬ 
culture, shipping, veterans, mental health groups, 
fraternal organizations, religious groups, trade un¬ 
ions. . .and countless others. 

And what is Amateur Radio doing while this is 
going on? I’ll tell you what Amateur Radio is being 
told to do. It is being advised to volunteer for the 
Kiwanis club luncheon, to put on a hobby show 
for the local PTA, to write a little story for the 
business house organ, to deliver a message to a 
serviceman’s mother and then tell the local press 
about it, etc., etc. 

When is the League going to wake up? When is 
it going to realize the fact that we need to get into 
the water in order to swim? 

Thousands of dollars are being accumulated by 
the League, yet it refuses to spend any of it in the 
interests of Amateur Radio. We could be doing a 
splendid job of public relations in Washington, 
D.C., where it would really count; among the 
lawmakers of this Nation. We could be accom¬ 
plishing more good for ourselves and our hobby in 
one month that in the ways suggested by the 
League in twenty years! 

Well, what’s the objection to establishing such a 
program? Only this; that we might jeopardize our 
tax-free status. Can you imagine it? The main 
reason we are not doing this is for the sake of 
saving more money; taxes, in fact! What is the 
League intending to do with the money it amasses 
thus? Goodness knows. I don’t! 

It is freely admitted that we must have a good 
public image. I quote from a recent issue of 
OST... 

“Good public relations arc important to 
nearly every society, corporation or charity, 
but especially important to us our very 
licenses depend upon our activities being in 
the public interest, convenience or neces¬ 
sity. We must leave no doubt in the minds 
of the public that we fill this requirement to 
overflowing.” 

Very nicely put, Mr. H. Now, how about the 
League putting its money where its mouth is? 

Case rests! 
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Disconnect the braided strap 
From the final’s anode cap. 

Pull the tube out, gently rock it, 

Put a fresh one in the socket. 

Peak the grid and dip the plate. 

Dive right in, don’t hesitate.” 

Murphy said, “There’s nothing to it.” 
Then he set about to do it. 

Stuck a folded-up match box 
In each of the interlocks. 

Grabbed the tube that had been gassy 
Didn’t ground it to the chassis. 

Plus. . .he left the AC wire 
Plugged into his rectifier. 

Thunder, cannons, rockets, guns, 
Stars and comets, moons and suns, 
That’s what Murphy heard and saw 
When he disputed Murphy’s law. 

R. I. P. 


Dave Mann K2AGZ 
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(continued from page 2) 

the rarer countries and would like to thank 
the operator for helping to make amateur radio 
more fun for you. In addition to cards, you 
might take a look around your cellar, attic, work¬ 
shop, garage, barn, or whatever and see what radio 
equipment or test equipment you have stuck away 
that you can manage to do without. A lot of this 
stuff is too much trouble to turn into cash or really 
not worth all that much for trading, and could use 
a good home. This gear, which is just junking up 
your place, is needed desperately in dozens of 
countries and can help the cause of amateur radio 
incalculably if you will take the time and trouble 
to get it where it is needed. 

How do you find out where to send equip¬ 
ment? Well, if you are active on any of the DX 
bands all you have to do is ask any of the ops you 
contact just about anywhere in Africa, Asia, the 
Pacific area, and any other remote island or coun¬ 
try. ! doubt if you will find one of them that does 
not know a number of fellows who would like to 
be on the air, but cannot possibly afford to buy 
the equipment. 

If you are not a DX’er, then you can pick up a 
copy of the foreign edition of the Callbook and 
find most of the amateur radio societies of the 
world listed there. Just drop them a letter explain¬ 
ing what you have in mind. I think you will find 
them cooperative beyond your expectation. Pages 
116-117 of the 73 DX Handbook list foreign ama¬ 
teur radio societies. 

The DX operator will explain how to ship the 
equipment (and parts). In many cases it is best to 
ship the equipment with the tubes and perhaps the 
power transformer removed, sending it as inopera¬ 
tive used equipment. The tubes can go later as used 
tubes. They may not need the transformer since 
their power is probably 220 volts, or worse. 

There may possibly be a country in Africa, the 
Middle East, the Ear East (except Japan), or the 
Pacific where amateur equipment is not in great 
need, but I doubt it. 

New Year’s Resolutions 

Trite, I admit, but still a worthwhile concept. 
1970 is a new year, and we all have a good chance 
to be better people this next year. Perhaps we can 
do a little better at keeping our cool when there is 
a pileup. Maybe we can sit back and listen a little 
more while others are falling apart jamming the 
channel with wasted rf. Perhaps we can try a little 
harder to maintain our dignity when attacked or 
annoyed by some idiot or rascal that is using his 
amateur radio license as a means for airing his 
psychological problems. One of the main marks 
of maturity is not seriousness, but the ability to 
not be forced to react emotionally when provoked. 
Can someone make you mad? There is a world of 
difference, psychologically, between getting mad at 
someone because it is the best and appropriate re¬ 
sponse to his actions, and getting mad at him be¬ 
cause you can’t help yourself. In one case you are 
in control of yourself, and in the other he is in 
control of you. The mature individual is a self- 
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determined person, not one driven by the emotions 
of others. The mature person is freely emotional, 
not just closed down like the schizophrenic. 

In practice this means accepting the immaturity 
of others with good spirits. When the QSO is inter¬ 
rupted by a break-break-break, you acknowledge 
the chap, but explain to him that you wish that he 
wouldn’t do that. . . that he wait until a contact is 
completed unless he has urgent traffic. When you 
hear something on the air that makes you mad, 
hold that switch. . .try and reason why this is bug¬ 
ging you. No matter how terrible the provocation, 
your angry response just can’t help matters. 

Many operators, particularly the newer ones, 
are thoughtless and inconsiderate. Children are this 
way too, and the cure is education. Unless the op is 
in the throws of a serious mental breakdown, he 
will learn if given the information in a friendly 
way. 

The most serious mental illness of the aged is 
said to be self-righteousness. Try not to age before 
your time and help people as friends rather than 
being overbearing or inclined to lecture. 

CW vs RTTY 

The results of the Armed Forces Day code and 
RTTY copying contests are interesting. 466 copied 
the CW message and 424 copied the RTTY 
message! Perhaps that tells us something about the 
direction that things are going. By next year the 
RTTY’ers may outnumber the CW ops. 

Where Are They Now? 

Way back in 1942, while getting my radio 
fundamentals at the Radio Materiel School on 
Treasure Island, I ran across a bunch of ham call 
letters listed on a bench in building 9B. For some 
reason I copied them down, thereby preserving 
them for posterity. Does anyone know where these 
fellows are these days? In 1942 they were among 
the tens of thousands of amateurs who turned their 
hobby into a valuable asset for their country. 


W9LSX 

W90CX 

W6SJB 

W8RVX 

W8CXY 

W3HYL 

W9KKA 

W3FGA 

W7FOP 

W6UKE 

W9GED 

W4BAD 

W6FUK 

W6LLS 

W5IRR 

W7HAD 

W3HZM 

W7FHM 

W7HSL 

W7GOF 

W9AUQ 

W6EQS 

W6ERM 

W9AOP 

W5GYK 

W4EXG 

W6ECB 

W7EXB 

W7EWM 

W8TWT 

W7IZL 

W1MA 

W6ECB 

W5ATC 

W9KLR 

W5IIA 

W1MWY 

W9YAL 

W6QEH 

W9CSE 

W9XER 

W2JDT 

W1MOL 


W4HVR 

W3IXD 

W1KQF 



Improving the Station 

In my travels around and my contacts on the 
air I am surprised at how many amateurs are 
making do with a lot less equipment than they 
could be using. Sure, you can make contacts with 
inexpensive unstable gear, running low power and a 
poor antenna, but the contacts are a lot better and 
more fun if you have a beam up there and are 
running at least medium power. You don’t have to 
have a twelve element beam up on a $10,000 rotat- 
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mg pole to have a substantial signal around the 
world, just a plain three element single band beam 
or a quad up thirty feet or so. For well under S250 
you can have a nice crank-up tower, beam and 
rotator, so expense isn’t a real excuse for most of 
us. 

When you operate from the more remote spots 
in the world you begin to appreciate the value of a 
good signal. The ops in Afghanistan can hear the 
loud signals just about every night. The medium 
strength signals come through several times a 
month. The low power boys are heard a few times 
a year. It doesn’t take much time from a location 
like that before you begin to look at the matter of 
power from a much more practical viewpoint. 

. . . Wayne 

Buy or Rent? 

If you have a job to be done around the 
house and do not have the proper tools or 
equipment, you can find many shops that 
make a practice of renting everything from 
simple hand tools to complex machinery. 
The radio amateur who wants to make a one¬ 
time test requiring an expensive piece of test 
equipment has no such opportunity. If he 
works at a place using the desired equipment, 
sometimes he can arrange to borrow it. Us¬ 
ually, though, he has to buy a seldom-used 
item, which sits idle thereafter, perhaps never 
to be used again. 

Why hasn’t somebody established a busi¬ 
ness of renting electronic test equipment? A 
good question. . .and one that has been 
answered. LeasaMetric has issued a catalog 
listing hundreds of items of test equipment 
that may be rented at reasonable monthly 
rates. The company has branches in many 
cities (I counted 33) in all sections of the 
nation. No amateur should be too far from 
one. 

This leasing or renting service should solve 
many problems for the serious experimenter. 
For instance, suspose you want to test a new 
SSB transmitter you’ve built. The only way 
an SSB transmitter can be tested so as to 
show its behavior under the transients of 
speech is with a spectrum analyzer having a 
speedy scan ra|e. Unfortunately, the least 
expensive model of such a device costs a- 
bout five times as much as the most expen¬ 
sive SSB transmitter on the amateur market. 
The solution is to rent one. 

Interested? Contact LeasaMetric, 4580 
East 50th Street, Tulsa, OK. 74153. 

. . .Carl C. Drumeller, W5JJ 



TACHOMETER KITS 

We bought a large quantity of tach¬ 
ometer meter movement and dials as shown, - 
and while we were wondering how to sell»| 
them, one of our customers showed us some 
ingenious tachometers he developed, using 
this meter movement. We bought the de¬ 
signs and are offering them to you as kits of 
electrical parts only, which we are selling at 
far below the price of the meter alone. 

Kit 1. Tachometer & dwell meter, oper¬ 
ates from distributor of 4, 6 & 8 cylinder engines. 
Transistorized.. TjCI $5.00 ppd. 

Kit 2. Out board motor, engine tachometer. Simply nold 
wire lead near spark plug wire & pulses are picked up and 
registered. Works on 2 or 4 cycle 1, 2, 4, 6 or 8 cylinder 
engines. 

Transistorized.TK2 $12.50 ppd. 

Kit 3. Photo electric tachometer. This is very ingenious. 
Point the pickup head at propeller of model airplane, or 
other rotating parts & meter registers rpm by measuring 
frequencies of interrupted light ........ TK3 $12.50 ppd. 

Transistor power supplies 



Left illustration — Technipower 20-24 volt 3.0 ampere 
variable supply. Size approx. 634" x 734" x 5". Removed 
from new equipment. Last price $180.00 Tech P.S. 1 $27.50 
Same spec's as above except 6.0 amperes. Size approx. 8" x 

9" x 6".Tech P.S. 2 $47 50 

Right illustration — Solar constant voltage regulated 
supply 15 volts 15 amperes unused, but may have slight rust 
spots which will not impair electrical performanceSCVPS 15 

SCVPS.$37.50 

Same spec's but 15 volts 10 amperes & 5 volts 15 amperes out 
putsSCVP 

Not illustrated . . . Atals controls 12 volts @ 50 amperes and 
-52 volt 10 amperes variable ±15%. Size 18" x 734" x -10", 
about 75 lbs. with buss bar connections on one end. Only 

four available..ACPS $60.00 

Power supplies shipped freight collect. 


TANTALUM CAPACITORS 

Buy these brand new tantalum 
capacitors for less than the price 
of equivalent aluminum foil units, 

& get high reliability, infinite life, 
small size, & high temperature 
performance in the bargain. The 
regular price of these units is from 
10 to 20 times our low price. 

Left .25 mfd @ 180 volts.. .$1.75 ppd 

Left .. . 8 mfd 270 volts.$1.75 ppd 

Center . . . 3.9 mfd @ 75 volts feed thru.3/$1.00 ppd 

Right . 400 mfd @ 75 volts.$2.00 ppd 

Right . 1000 mfd @ 50 volts.$3.00 ppd 

Middle . 26.5 mfd 30 volts, non polar.$1.00 ppd 

Middle .2 mfd @ 100 volts.3/$1.00ppd 

Bottom.1 mfd @ 75 volts.4/$1.00 ppd 



EXPOSURE METER CONTROL 

This little unit lights up a lamp 
when illumination is below pre¬ 
determined threshold. Contains 
high sensitivity cds photodetec¬ 
tor, transistor, potentiometer, 
lamp & relay. About the size of a 
quarter. May require relay adjust¬ 
ment to work properly. Complete 
with circuit applications & design data infor¬ 
mation .EMC 2/$2,00 ppd 



PRINTED CIRCUIT CARDS 



Make your own printed circuit cards. We 
provide a 4" x 5" double copper clad card & an 
18 pin connector (used) .. . ECPCB SI.00 ppd 


B 


For other surplus bargains. Catalog - 25tf 

Enterprises 

PO. BOX 4 4 , HATHORNE MASS 
Send for our Christmas catalog 01937 


DECEMBER 1969 


129 





























LETTERS 


Dear Wayne: 

I just recently bought 30 back issues of your 
mag. (I’m fourteen and that is the kind of term we 
use.) I’ve been reading them day and night and I’ve 
just about blown my mind on page after page of 
technical and constructional articles. But I’m 
hooked! 

Mark Salisbury WA2EWK 
Kitchell Road 
Convent Station, NJ 07961 

Dear Wayne, 

There are some pretty good possibilities for 
amateur talents in Radio Astronomy. Presently, 
there are about fifty or so individuals who have 
banded together and formed the Society for Ama¬ 
teur Radio Astronomers. The address is: Society 
for Amateur Radio Astronomy, Flat 5, 68 Derby 
Road, Heaton Moor, Stockport, Chesire, SK4 4NF, 
England. The annual membership dues are $3.50 
and include Radio Sky, the society journal. But I 
have an idea that although they may make use of 
amateur techniques, that they are not licensed 
amateurs and consequently, not very knowledge¬ 
able. 

I put together and operated an interferometer 
at 137 mhz a couple of years ago in Illinois, but 
due to space limitations I haven’t been able to do 
anything like that here in Michigan. But I know I 
could certainly put together a small dish.. .or 
stacked beams as one-half of a phone-linked or 
radio-linked interferometer pair. (With amateurs 
doing Moon Bounce at VHF and UHF, they could 
certainly do a good job at Radio Astronomy.) 

I think the idea of aperature synthesis is parti¬ 
cularly interesting. 

Albert G. Krieger W8BXV 
1063 Cranbrook Drive 
Jackson Ml 49201 

Dear 73, 

KICLL’s article in the September proves once 
again that 73 is the most progressive HAM publica¬ 
tion. Bill’s theories are interesting and would ex¬ 
plain several confusing problems presently facing 
physicists but are open to question at several 
points. The slowing down of a vortex wave without 
a decrease in flux density (“increase in volume”) is 
probably impossible. “Friction" would not be re¬ 
sponsible because individual photons have never 
been affected by any other wind. If the slow down 
is the result of photons losing energy without ex¬ 
panding, the photon mass would be inversely pro¬ 
portional to velocity-this is impossible. If the slow 
down is the result of energy soakup, the photons 
would be more energetic but still confined to the 
same volume; this violates the entropy law. 

K1CLL also confuses the role of Fourier analy¬ 
sis in his super-short pulses. When information is 
broken down to N components and transmitted on 
N channels simultaneously the waveshape is unim¬ 
portant. Instead of denying that short pulse-X can 
be analyzed (which it can), it should be said that 
any amplitude modulation present carries no infor¬ 
mation; only the aggregate effect of the various 
frequencies is meaningful. Actually, Fourier analy¬ 
sis takes amplitude vs. time waves and converts 


them to a specific set of periodic waves which are 
pure carriers of varying intensity. 

John T. Nogatch WA2FDR/6 
California Institute of Technology 
Pasadena CA 91109 

Dear Youth Editor, 

You started your Sept, letter by saying youth is 
speaking out all over the world. I wonder if this is 
the reason for all the unrest throughout the world 
now. On whom are you putting pressure, the 
mothers and fathers who no doubt were too kind? 

Funny thing, this country has reached an eco¬ 
nomic condition where only the disabled, sick and 
lazy do not work. This prosperity certainly was not 
brought on by the so-called teenagers. 

As much as I disagree with the policies of the 
ARRL, I agree with its rule whereby a person must 
be of age to become a director. 1 have worked 
many teenagers on the bands and enjoyed their 
bright enthusiasm. They all seemed to show a cer¬ 
tain amount of respect for an old timer. As a 
youngster, I had the highest regard for the fellows 
before me because they made it possible for me to 
enjoy a wonderful avocation. Then there are others 
like you who think with the possession of a little 
knowledge, you should be allowed to run every¬ 
thing. We seek your participation, suggestions and 
know-how but to become president of this grand 
country, I advise you to wait until you reach the 
constitutional age. Our founding fathers were not 
teenagers but 1 strongly suspect they knew what 
they were doing. 

By the impatient trend shown by a very small 
minority of our youth, I have concluded that they 
think they will remain at age twenty or die at that 
ripe old age. What happens when they reach matur¬ 
ity? Do they fold up and say “let the kids do it”?I 
have an idea that when they get older they will get 
pushier. 

So in a friendly manner I say to you, an older 
guy never has to get young but if you are lucky 
you will have to grow old. Think about it. 

Until recently, the hams have been members of 
Qne big fat fraternity. How added to the contro¬ 
versy created by incentive licensing, there are 
those, like you, who would pit young against old. 
OK, let the older ones take their assets out of cir¬ 
culation and let the kids start from scratch. 

Come on, fellows, regardless of age or any other 
thing let’s go back to having a little respect for 
each other, like. 

Theodore DeCrescenzo W2DAD 
244 Columbia Avenue 
Jersey City NJ 07307 


Gentlemen: 

This morning I heard WA1KFJ come out with 
what must be the hardest-to-understand phonetic 
of the month, when he referred to K1MON as K1 
Motion Ocean Notion. It doesn’t take gnu, xylo¬ 
phone, and mnemonic to blow somebody’s mind. 

John A. Carroll K6HKB/1 
34 Clark St. Apt. 13 
Arlington MA 02174 
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Dear Wayne, 

I am 18 years old and have been a ham for a 
little more than five years. So I guess I am relative¬ 
ly new in Amateur Radio compared with most 
hams and especially the Old Timers. I thought 
WAlGEK’s article, ‘ Youth Forum,” was simply an 
outlet for his frustration of maturing. Reading it 
objectively (which is hard for some of us teenagers 
sometimes) it sounds like he just wanted to use the 
article for an attack against the "establishment” 
which supposedly restricts so much freedom from 
teenagers. 

Certainly I don’t mean to say that I agree with 
everything the ARRL does, but I don’t really see 
the urgent need for a teenage SCM. Why not try to 
influence the League’s policies by writing to the 
SCM’s, directors and other officers already in elec¬ 
ted positions?Then there is also the question of 
whether or not a teenager has a sufficient amount 
of time for the job of that importance. We have 
our college or school commitments and some of us 
have time in the armed forces to do. and we like to 
run around a lot. I find it hard to believe that a 
responsible SCM consciously discriminates against 
teenagers who run for office if they have the abil¬ 
ity for the job. 

The article starts by briefly relating the youth 
protests against alleged evils of former generations. 
This discontent does little to improve the situation 
and many teenagers make it worse by dropping out 
and going hippy, yippy, or just plain left-wing reac¬ 
tionary. 

Sure many adults are “dead from the neck up.” 
but we should learn first how to become a more 
responsible, mature citizen before stepping in 
where perhaps wiser people fear to tread. 

To affect productive changes in the existing or¬ 
der we must pursue a rational program with Old 
Timers helping younger beginners instead of repel¬ 
ling them from our great hobby-service by making 
distasteful remarks pointing up our inexperience 
and immaturity which we so desperately try to 
hide. 

I think we accomplish more as hams helping 
other hams rather than as divided into “young 
generation hams” and “old generation (also called 
dead, apathetic, snobby, old fogie. etc.) hams.” 

Some minority groups in my generation ques¬ 
tion old standards and principles. We must realize 
that these ideas and institutions have the positive 
aspect of being time tested and have proved their 
soundness through more years than we have exi¬ 
sted. Many can be improved; things must change 
with changing times in order to adapt to new situ¬ 
ations and customs and to continue to be versatile. 
But things must change for the better. Indiscrimi¬ 
nant experimentation can lead to confusion and 
regression rather than progress. It has been said 
that progress follows order. We shouldn’t make 
hasty changes in basic institutions. Only until we 
believe it will be better after careful consideration 
can we modify existing ways. 

I certainly hope ham radio will continue as one 
of the world’s best hobbies. It can through mutual 
co-operation between the OT's and the beginner. 

Sam Wells, Jr. WA5KTW 
Box 7128 
Louisana Tech 
Ruston LA 71271 


Wfiy does sell 

more replacement vidicons 
than ail other suppliers 
* i combined? 


Because GBC offers top 
quality, fully guaranteed, 
factory sealed vidicons for 
less than half the price you’d 
have to pay anywhere else! 

HITACHI 7038H 29.50 

HITACHI 7735A 

High sensitivity .34.50 

HITACHI 7262 

(Replacement for Sony 
& Panasonic) . 34.50 

HITACHI 8507 

(Separate mesh) .74.50 


All vidicons sold in lots of five. 
Add 10% for lesser quantities. 


[ 


/dosed Circuit TV Corp. 


74 Fifth Avenue, N.Y..N.Y. 10011 I (212) 989-4433 


WORLD QSL BUREAU 

5200 Panama Ave. 
Richmond, Calif. U.S.A. 94804 
Planl 

We forward your QSLs (please arrange al¬ 
phabetically) to or within U.S.A., Cana¬ 
da and Mexico for 34 each, and to all 
•other places in the world for 4 4 each. 


Plan 2 

You use our special log form and send us 
a copy. We supply QSL, make out QSL, 
deliver QSL, all for 84 each. 

Write for free information sheet. 


Thousands of Ruts 

NOFLIERS 

DOW TRADING CO., INC. 

ELECTRONIC PARTS & EQUIPMENT 

1829 E. HUNTINGTON DRIVE 
DUARTE, CALIFORNIA 91010 357-3763 
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Dear Wayne, 

Regarding your comments about the diet colas, 
etc., this summer we started buying Tab (Coca 
Cola Co.) for the first time. Almost at the same 
time both the XYL and myself became bothered 
by constipation. I came to the same conclusion 
you did, that the warning on the bottle is just ex¬ 
actly that. However I took it lightly the first time ! 
read it, due primarily to the indiscriminate way 
they advertise those diet products-for everybody! 
The FDA of FTC should get on those companies. 
I’m convinced on the basis of your experience and 
ours that they are harmful if consumed by the 
non-diabetic. 

Robert G. Wheaton W5PKK 
White Farm Dr., RR 2 Box 324D 
San Antonio TX 78228 

Dear Sir: 

We are pleased to inform you that, on our re¬ 
presentation, Wireless Planning & Co-ordination 
wing of the Government of India, the Licensing 
Authorities in India, have permitted Indian Hams 
to operate under a new prefix VU0 from 1st to 
31st October 1969 in celebration of Mahatma 
Gandhi Birth Centenary Year. 

We have also pleasure to inform you that we 
shall issue a Special Award “Mahatma Gandhi Birth 
Centenary Award” for 10 contacts made with VU0 
Hams during this period. Contacts may be made on 
any mode and band as permitted to Hams. 

Log extract for 10 VU0 contacts with eight 
IRC’S to be sent to: R. E. S. I, Post Box 6538, 
Bombay - 26. 

Saad Ali VU2ST 
Hon. Jt. Secretary 
Radio & Electronics 
Society of India 

Dear Wayne, 

Your comments re Marathon Nets (Oct. ’69), 
are reasonable and fair, and with them I concur. I 
am not a net enthusiast, and therefore seldom 
check into them; but, I am aware of their utility 
and am glad to QSY when in their way. 

It is, however, a pet peeve of mine that, on 
occasion, when having moved by request of net 
control to another frequency, two net stations 
(with kilowatts!) QSY from net frequency on top 
of me to pass traffic without consideration of 
others whatsoever! Here, in my view, is a practice 
of participating stations which needs attention. 

Your tenth anniversary special is superb. 

Guy N. Woods WA4KCN 
4921 Edenshire Ave. 
Memphis TN 38117 

Dear Wayne, 

I honestly cannot understand why there are so 
many detractors, and so few who stand behind the 
rulings of the FCC for Amateur Radio. Why do so 
many complain of the difficulty of learning CW 
and about incentive licensing? 

How much knowledge one accumulates with so 
little effort is worth taking a moment to consider. 
How many words (in only the English language) 
does the average individual know by sight as well as 
sound? Words that are peculiar to a particular trade 
or hobby are known and used without second 
thoughts-and some words-peculiar are real lulu’s, 
as anyone who has taken up a hobby know. And 
yet, individuals who have learned to read, write. 


hear and talk a language as difficult as the English 
language find it difficult to learn the sound of 26 
letters, 10 numbers, and an additional 20 assorted 
characters—a mere 56 items to commit to memory. 
Totally insignificant when compared to the myriad 
of things one knows and recalls with little or no 
effort. As examples; telephone numbers of friends 
and associates-anniversary dates & birthdates- 
coins and currency values-street names and ad¬ 
dresses-recognition of probably a hundred models 
and makes of automobiles—and so many more 
things that we consider so commonplace that we 
do not consciously realize that we are learning 
them. And still the thought of learning the code 
terrifies some people. Why? A little effort, coupled 
with the desire to become an amateur, is all that 
one requires to master the code. 

Incentive licensing is here to stay, and I, for 
one, am in favor of it. About the same time as I 
was first licensed (1952), the real incentive licens¬ 
ing ceased to be. My Conditional license was just as 
good as my friend’s Class A, for there were no 
bands I could not use, nor any mode of transmis¬ 
sion that I could gain by getting a higher license. 
Without Incentive Licensing, I would undoubtedly 
still be a Conditional, and would remain so unless 
the FCC called me before an examiner. But, being 
of the ‘old school’ of Americans and despising re¬ 
strictions, the threatened loss of even a small part 
of my operating privileges goaded me into obtain¬ 
ing the extra class license. If any other class of 
license is ever issued with attendant privileges, I 
shall endeavor to obtain that one, too, if for no 
other reason than self-satisfaction and the privilege 
of operating on any authorized frequency that 1 
may wish to try. 

By the way—for the edification of George 
Taylor W4PZS, not only do my old friends still 
talk to me, but I have made many new ones as 
well. I recommend that he try it instead of 
knocking it. 

R. E. Smith W5VFZ 
Box 97 
Organ NM 88052 

Gentlemen: 

The Super-Gain Antenna for 40 Meters which 
was frequently mentioned over the air during the 
latter part of September intrigued me to the point 
that I drove over to a neighboring city, Eau Claire, 
and purchased an October “73.” Incidentally, last 
Saturday I erected a “Super-gain 40 meter sky- 
wire” as described and it works like a charm!Thus 
my introduction to 73 Magazine, and I am pleased 
by its contents. 

Wayne M. Taber W9BLU 
422 Macomber Street 
Chippewa Falls Wl 54729 

Dear Wayne, 

Your article Youth Forum in the October issue 
was nice, but I hope you don’t expect any 
smashing results. If you want teenagers taking over 
the leadership posts of amateur radio, that’s fine, 
but I know of no teenagers that are responsible and 
creative enough for a leadership post of any impor¬ 
tance. 

Some teenagers are loaded with ideas and want 
to be heard, but after you listen a while you find 
they dislike everything as it is and want change, 
but ask them how the changes should be made, and 
there is dead silence. 
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O.K., so you think that this is all wrong! Well 
here is another point. Teenagers are busy, very 
busy. They are tied up in school and school studies 
around 35 hours a week. Most teenagers have part 
time jobs, there is another 10 hours a week. Then 
add to this all the social activities and you have a 
very busy schedule! 

What gives me the right to say all this?Well, I’m 
a high school senior, 17 years old, an Advanced 
Class amateur, and RACES officer for our county. 
I’m ashamed to say it, but with all my activities 1 
just don’t have time to do a good job with my 
RACES duties (unfortunately no one else seems to 
have the time either). I feel that other teenagers 
will find the same thing to be true, despite what 
they way, if they hold posts such as SCM, EC, or 
any other posts of leadership. 

Chuck Schmidt WA9ZEH 
306 East Vienna Street 
Anna IL 6Z906 


Gentlemen: 

There has been a reorganization of the Post 
Office in Britain, as a result of which the Depart¬ 
ment to which applications for Reciprocal Ama¬ 
teur Radio Licenses should be made, has changed 
its name. 

The new name and address is: Ministry of Posts 
and Telecommunications, Telecommunications & 
Radio Regulatory Department, Radio Regulatory 
Division, Amateur & Special Licensing Branch, 
Waterloo Bridge House, Waterloo Road, London, 
S.E.I. 

N.A.S. Fitch G3FPK 
Honorary Secretary 
BCM/ARMS 
London W.C.1 

Dear Wayne, 

Several months ago I completed the construc¬ 
tion of a CW-AM rig which was featured in the 
1967 ARRL handbook, 120 watts input with a 
6146B in the final. I have been an inactive ham for 
many years and decided to build this rig so I could 
operate AM instead of CW only. It has been a 
source of great pleasure and pride to operate this 
fine little transmitter. It is used mostly on the 10 
meter band on AM. The antenna is a Mosley RV4C 
vertical which deserves a review in 73 magazine. 

I have always built my own transmitters since I 
felt that an amateur should be interested in making 
a thing he created himself speak for him and his 
hobby. 

Since there seems to be such a great exodus 
from the AM ranks to the SSB ranks, for obvious 
reasons, many hams with a considerable investment 
in good AM equipment seem to be forsaken. This 
equipment is good for a trade in value on SSB 
equipment. 

We are given many reasons why we should go 
SSB but no one discusses the financial part of this 
changeover. This equipment is expensive and must 
certainly be one of the major factors involved. 

There is concern about how few people join the 
amateur ranks each year, but consider what a nov¬ 
ice has to look forward to. 

After he acquires his General Class license he 
most probably will want to do some phone work in 
the portions of the amateur bands now open to 
him. Consider at this point his frustration over the 
financial outlay he is now faced with. SSB equip¬ 
ment is not easy to construct so he probably pur- 


REGUL. PWR SPLY FOR COMMAND, LM, ETC. 
PP 106/U: Metered. Knob-adjustable 90 270 v up 
to 80 rr)a dc; also select an AC of 6.3 v 5A, or 12.6 
v 2’/j A or 28 v 2’/i A. With mating output plug & 

all tech data. Shpg wt 50#. 19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 
LM-(*1 Freq. Meter: 125 20 mhz, .01%, CW or 
AM, with serial matched calib. book. tech, data, 

mating plug. Checked & grtd.57.50 

TS-323 Freq. Meter: Similar to above but 20-480 
mhz. .001%. With data.169.50 

A.R.C. R11 A: Modem Q 5'er 190 550 khz... 12.95 
A.R.C. R22: 540 1600 khz w/tuning graph.. .17.95 
A.R.C. R13B: 108 132 mhz w/tuning graph. 27.50 

, ULTRA-WIDE BAND RECEIVER: 

AN/ALR-5: Late postwar AM/FM 

Countermeasures revr. Has S-Meter; variable IF 
Atten. & passband (0.2 or 2 mhz from 30 mhz 
center); AF, Video & Pan. outputs. New. 
modified for 1 20 v 60 hz, includes new (Method 
II pack) 4-band plug-in converter .038 1 ghz. 4 
Type-N plugs automatically select correct ant. as 
bands are switched. Sensit. at -6 db setting: 6% 
uv thru 132 mhz. 13 thru 780 mhz & 45% at 1 
ghz. BRANP NEW. with book & mating 
pwr-input plug, only . 275.00 

R-390/URR Receiver: Two coming irv checked 
100% perfect and grtd, with books. SUBJECT 
TOPRIORSALE! __ „ 

Each .795.00 

R-595/ARR-7AX: Double-conversion version 
of the popular R-45; cascode input ckt; 550 
khz to 43 mhz. With pwr sply, ready to use. 

OK grtd .. ... 190.00 

VERSATILE PLATE & FI LAM. TRANSFORMER 

Depot Spares for SP-600-JX: Pri, 95/105/117/130/ 
190/210/234/260 v 50/60 hz Sec. 1 305 0 305 

v, 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. 

Sec. 4 7'A v, 3/4 A. Sec. 5: 7% v, 1 % A. Leaend 

for pins is plainly marked. Herm. sealed. 2.95 

FAIRCHILD SOLID-STATE SCOPES all w/dual 
trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug ins, w/books, overhauled & grtd. As low 
as.825.00 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 

Freed 12691: DAS Loran Spares, supplied 5" CR. 
plates & htrs. Pri. 105-1 30v 50/60 hz. Sec's, insul. 
5 kv 1490 & 1 100 v. 5 ma. 390 0 390 v 100 ma, 
electrostatically shielded 6.3 v, 0.8 A, two 2% v 2 
A. Sec's, insul 1% kv: two 6.3 v, 6 A; 5 v, 3 A, 2% 
v, 5 A. Case 5%x5x7V4. With diagram. Shipped, 
only by collect REA Express. 2.95 

We probably have the best inventory of good lab 
test equipment in the country. But, please do not 
ask for catalogl Ask for specific items or kinds of 
items you needTWe also buy! What do you have? 


R. E. GOODHEART CD. INC. 

Box 1220 GC. Beverly Hills, Calif 9Q213 
Phones Area 213 ©ffice 272 5707 
Messages 275 5342 


ALL BAND TRAP ANTENNA! 


. __ -//-«#■ .. __ 

deduces Interference and 4 Wfi&fFor ALL Amateur Tranjmitter*. 

2°i*e on AH Makes shot! Wave W Guaranteed for 1000 Warn Pow* 

Stronger. W °Comgjete T *• Light, N.«, W«th^rprooL 

SSoStlS-IO 102 ft S '?,l 5 ,/°sl 0 J Tl'ooVcSih 

,4 (i (best for world-wide short wave reception) SII.9S.. Send only 53.W icasn. 
k mol .nd piy poitm.n bll.net COD plul poMMt on imvil or lend full pnet for 
mst paid delivery. Complete instructions included. 

XT STERN ELECTRONICS Dtoi A HemKV. Neb.uk. *8847- 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO Box 2366 Kansas City, MO 64142 
(816 - 842 - 5571) 
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BRIGAR 

ELECTRONICS 

10 ALICE ST. BINGHAMPTON, N.Y. 
13904, AC 607 723 - 3111 

Offices and Warehouse 10 Alice Street 
COMPUTER GRADE 

ELECTROLYTIC SALE 
LARGE QUANTITIES AVAILABLE 

Minimum Order 10 pcs. 

All Sizes—50rf ea. 


SANGAMO 

SPRAGUE 





VALUE 

500 MFD-200 VDC 
1.250 MFD-180 VDC 

1.500 MFD-100 VDC 

3.500 MFD- 55 VDC 

3.500 MFD- 75 VDC 
5,000 MFD- 36 VDC 

5.500 MFD- 45 VDC 
11,000 MFD- 19 VDC 

11.500 MFD- 18 VDC 

12.500 MFD- 16 VDC 
10,000 MFD- 15 VDC 
14,000 MFD- 13 VDC 
15,000 MFD- 12 VDC 

15.500 MFD- 10 VDC 
15,000 MFD- 10 VDC 
25,000 MFD- 6 VDC 
30,000 MFD- 10 VDC 
60,000 MFD- 5 VDC 
20,000 MFD- 15 VDC 
15,000 MFD- 15 VDC 
35,000 MFD 12 VDC 

7.000 MFD- 13 VDC 
3,000 MFD- 25 VDC 

2.500 MFD- 45 VDC 
3,750 MFD- 75 VDC 


SIZE 

2" 

x4'A" 

2" 

x4'A" 

2" 

x4'/2" 

2" 

x4K" 

2" 

x4'/i" 

2” 

x4’/i" 

2" 

x4'/i” 

2" 

x4%" 

2" 

x4'A" 

2" 

x4'A" 

2" 

x4 

2" 

x4’/," 

2" 

x4Vi" 

2" 

x4'/i" 

2" 

x4'A" 

2" 

x4Z," 

3" 

x4'A" 

3“ 

x4%" 

2’/2' 

'x4'A" 

2’/2' 

’ x4'A" 

2" 

x 6" 

1 3/i 

'x4'/j" 

1 3.-8 

‘ x4'A" 

1 3 8 

•x4’/2" 

2" 

x4!4" 


No C.O.D. Include necessary postage. 

* JUST BOUGHT OUT ORIGINAL CASE FOR 
CB RADIO. Includes mtg bracket for mobile 
use & slide-in chassis. Holes pre-punched for 
power supply transistor & power cord. May be 
used for mobile power supplies, P.A. system or 
speaker box or many other uses. Size - 3’/a" H x 
7" W x 8 / 2 " D. Weight 3 lbs. Original cost 

$9.95. Our price.$1,95 

MIN ORDER $5.00 FOB Binghamton 



FREE Catalog “'JJ'^oov4 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 
BETTER Than Ever! 


'MAIL THIS COUPON NOW’ 


NAME: 


STATE: . ZIP: 


For your FREE copy, till out coupon and mall. Dopt. 73 


FAIR RADIO SALES 

10)6 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 


chases used AM equipment and then finds he has 
practically no one to talk to except on 10 meters. 
I’m not knocking 10 meters however since as you 
see, I’m working this band myself and I have had a 
lot of fun doing so. 

“73” should attempt to lead the way in this 
SSB changeover by featuring simple, low cost, low 
power transmitters and then perhaps we will find 
more of the AM fellows willing to make the 
changeover, and this would perhaps be of assist¬ 
ance to the novice who 1 believe has a problem. 

In past years many good construction articles 
were used by the commercial builders to place on 
the market equipment amateurs found useful. If 
these builders found low cost, low power SSB 
equipment filled a need to certain members of our 
ranks, perhaps we would see some of it on the 
market. 

1 believe more of the old timers would make 
the changeover if it wasn’t necessary to sell the 
XYL’s mink coat and jewelry to do so. 

In any event “73” is a great magazine, keep up 
the good work. 

John A. HuntW0POF 
10626 St. Matthew 
St. Ann MO 63074 

Dear Wayne, 

Thanks for the PC boards-it looks like an ex¬ 
cellent job. The VFO seems to be working out well 
because I have had only one complaint from a guy 
who tried to use some HEP experimenter’s transis¬ 
tor instead of the MPF-102. The MPF-102 usually 
must be obtained from a Motorola dealer or cata¬ 
log rather than a general radio supply store. Ano¬ 
ther problem I found is that the output voltage is 
inadequate to drive some transmitters on all bands. 
This can be helped by adding a tuned circuit at the 
output of the amplifier with a few turn link coup¬ 
ling to the collector of the transistor. A toroid 
transformer would be more efficient and not have 
to be tuned, but 1 don’t happen to have any toroid 
cores at the moment. 

Cliff Klinert WB6BIH 
520 Division St. 

National City CA 92050 


Errata & Addenda 

Base Clipping—September 
Figure 5 of the article “Improvement of 
Phone Intelligibility by Base Clipping’ on 
page 69 of the September issue of 73 
showed the input connected directly to the 
ground in the circuit. Quite a few readers 
caught this error and wrote to Ronald Ives, 
the author, about it. The corrected schem¬ 
atic is shown at the top of the next page. 

A is the output load resistor of the leading 
circuit, whatever value it may be. B is the 
input resistor of the following circuit, what¬ 
ever value that may be. 
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Q-Multiplier— October 

Robert Grenell ex-W8RHR has let us know 
that the schematic for his Q-multiplier, 
illustrated in Figure 1, page 68, October 73, 
was missing some important bits of circuitry. 
The correct and complete schematic is given 



The Ball of Wax, A Calibrator—November 
The pc boards and a parts kit for the 
calibrator presented by Henry Olson 
W6GXN, in the November issue, are avail¬ 
able from A.R.S. Enterprises, Box 555, 
Tempe, Arizona 85281. Due to an editorial 
oversight, this supplier’s name was omitted 
from the article. Our apologies to A.R.S. 
Enterprises and to W6GXN. 



"Lotta QRM all of a sudden, Jesse ... hold on a 
moment and i'll go check the antenna con¬ 
nections." 



RECORDING 
BAROGRAPH 

Surplus U. S. Air 

Force Bendix- 
Friez recording 
barograph. The 
standard instru¬ 
ment for U. S. 
Weather Bureau, 
armed forces, 
airlines. Records a full week, powered by a 
jeweled spring-driven clock mechanism. A val¬ 
uable instrument for the yachtsman or anyone 
interested in weather variations. An unusual gift 
for "the man who has everything." These are 
checked out, with a year's supply of ink and 
charts. Should last a lifetime. Gov't, cost $367.00. 
Our price $125.00 plus shipping. 

INTERFERENCE & NEUTRAL DENSITY 
FILTERS 

Values up to $40 00. Our price only $2.00. 

Limited supply. Send for specification sheet. 


IBM WIRED MEMORY FRAMES. 


Removed from high priced computors. 
Exlnt condition. 


4,000 Wired Core Plane 
4,096 Wired Core Plane 
8,000 Wired Core Plane 
8,192 Wired Core Plane 
16,384 Wired Core Plane 


$ 9.00 
$12.50 
$13.50 
$15.00 
$19.00 




INTEGRATED CIRCUITS 


A selection of unusual & normally high priced 1C s, all 
factory fresh, guaranteed, with sfieets. Limited quan¬ 
tities. 

16 BIT SCRATCH PAD MEMORY 

4x4 matrix, 4 inputs "X", 4 inputs "Y". Dual inline 
package 

iPAACVI .$2.75 

FOUR 3-INPUT "AND" GATES, "OR'D" TO¬ 
GETHER, BUFFERED & INVERTED 

Dual inline package 

IAAAB3.$1.75 

SYNCHRONOUS RICELESS FLIP-FLOP 

May be converted to most any flip flop mode (R-S, D 
J K, etc.) 4 separate 2-input AND gates, "OR'd 
together Si fed to universal flip flop. Dual inline 
package 

#AAFLI.$3.00 

DUAL 4-INPUT GATE W/EMITTER FOLLOWER 
RESISTORS 

Dual inline package 

#F1116.$1,00. . .12 for $10.00 

DECODER LAMP DRIVER, HIGH CURRENT 

Similar to Fairchild SH2001. Dual 2-input gate 
w/amp. 14 pin dual inline ceramic package 

0SHO-579 .$2.25 

Above equipment on hand, ready to ship Terms net 
cash, f o b Lynn. Mass. Many other unusual pieces of 
military surplus electronic equipment are described in 
our catalog. 

Send 254 for Catalog 69-2 


JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 
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WANTED 

SIGNAL GENERATORS 

SG-2/GRM-4 
SG-13/ARN 
MD-83A/ARN 
TRM-1 
H.P.606A 
H.P.608D 
H.P.612A 
H.P.618A 
H.P.620A 
H.P.623C 

TOP DOLLAR PAID 

SIFP 

ou - r ELECTRONICS 

2412 Hwy 301N, Ellenton FL 33532(813-722-1843) 


HAM SEAR AND ELECTRONIC PARTS 


MOBILE INVERTER KIT Ideally Powcrt MM I? Transceiver 

340VDC 400MA »nh 135VDC Kit includes all efeetronie parts 


and *efwmafrc Less chaws, corwsectors, and hardware 


S13.95 

MOBILE INVERTER KIT. 675VOC M 24QMA. 330VOC at 33MA. -28VDC 



at 30MA w 

<th 53 5V DC m K.n 

wctodes ab electronic parts*?above 

$1796 

MOBILE INVERTER KIT 300V0C 

; 250MA W.fh 13 5VDC input, Includes 



»li i*S€fr©« 

•c pan* as above 




STl 95 

POWER XFORMER FOR 1KW LINEAR OR XMIT TER UTC 

»S**8, 5500V 



© 500MA i- 

r» Of-HjMiitJ bo«*s. Cat. 

. price S4? 



$14 96 

SWINGING CHOKE FOR ABOVE 1KW RIG UTC » 

36. 204 HV 

S 

696 

FILAMENT XFORMERS In anomal bous 





Thordarwyr 

* 21 F ! ? 

6 3V 610A 



s 

2 95 

Thordtyson 

-21F0? 

7.5V IM0A 



s 

2 95 

Thordiirtori 

» 21F81 

t?.6V D2.SAC.T 


% 

2.29 

CHOKES. ttto« 

njinal boxes, 






Triad 

- C14A 

6HY iOChna 



$ 

2 29 

UTC 

« S29 

6HY !75ina 



$ 

1.95 

CAPACITORS 

N«w, American made, name brunch 

product 

lion quantities 



available, 







4.0MF0 

2U00VDC Oil $2 95 0 4 /MFD 

50V 

Mylar 

s 

19 

t.OMFD 

1000V DC On 

95 77MFD 

50V 

Mylar 

s 

11 

40MFD 

450VDC Elect 

29 .15MF0 

50V 

Mylar 

$ 

09 

125MF0 

450VOC Elect 

59 I0KUO 

BOV 

Mylar 

s 

07 

IO00MFD 

10V0C Elect. 

.69 04/MFD 

BOV 

Myid* 

s 

06 

BOOMED 

15VDC Elect 

.49 022MFO 

BOV 

Myf*r 

$ 

06 

4S0MF0 

70V DC Eteci 

49 0047MFD 

50V 

Mylar 

s 

06 

1 DOMED 

50VDC Elect 

49 oam'FO 

50V 


s 

u6 

IO0VF0 

I5VOC Elect 

.29 mm o 

600V 

Myitu 

s 

59 

1 DOMED 

3V0C E»»ct 

T9 IMFD 

6O0V 

Mylar 

i 

15 

50MF D 

50V DC tlKi 

39 25MFD 

600V 

Mylar 

s 

19 

T0MFD 

15VDC Elect 

T9 IMFD 

500V 

Mylar 

$ 

09 

RELAY. t?V cod. 3 pole. rtoubi* Wi«w» 

ID Amp contacts 

s 

1 95 

SWITCHES 1 pole 6 potifiori. t«t<H 

mic 



s 

295 

6 pole. 3 PORI ion 




s 

1 95 

All prices F O 8 

PI* as* allow enough fo» pottage »■> excess will he returned. 



Minimum Ofdi*i 

S5.0G. California 

residents arid 5% 

sales tax 




NEWPORT MARINE 
ENGINEERING 

- ' BllX IJOr.HEV.I’OHI 3ESCM //iV'2 



it Price—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with oraer. 

it Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

it Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

it We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later Issue. 

it For $1 extra we can maintain a reply box for you. 

yt We cannot check into each advertiser, so Caveat 
Emptor . . . 

NEMS-CLARKE RECEIVERS WANTED. 1400 
Series crystal controlled telemetry models covering 
215-245/260 MHz preferred but all models in 
1300, 1400, 1500, 1600 and higher numbered 
series also of interest. Please send accurate descrip¬ 
tion of what you have to TUCKER ELECT¬ 
RONICS CO., POB 1050, Garland, TX 75040. 

RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 MHy torroids 5 for $2.50 postpaid. Elliot 
Buchanan & Associates, Inc., 1067 Mandana Blvd. 
Oakland, CA 94610. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1.00—or 10 holders $3.00. Prepaid & 
guaranteed. Patent 3309805. Tepabco, Box 198N, 
Gallatin, TN 37066. 

NOVICE THREE-BAND DOUBLE INVERTED- 
VEE: Tuned assembled SWR. Under 1.5-1 
15-40-80 Novice bands. W3FQJ Design, $15.75. 
Antenna Products, Box 276, Warrington, PA 
18976. 

WIRELESS SHOP—new and reconditioned equip¬ 
ment. Write, call or stop for free estimate. 1305 
Tennessee St.. Vallejo, CA 94590 (707-643-2797). 

'TOWER HEADQUARTERS!" 11 brands! Heights 
aluminum 35% offl Strato crank-ups, low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog—$.20 postage. Brownville Sales 
Co., Stanley, Wl 54768. 

COLOR ORGAN KIT, three 200 Watt Channels, 
$7.50. Cabinet, $8.50. Power Supplies, $2.75 to 
$8.50. Ceramic Capacitors, $.10. Dual Flasher 
1000 Watt, $3.98. 1000 Resistors, 1/2 Watt, 5%, 
1/2" leads, $2.00. TV Cheater Cord, $.25. Catalog. 
Murphy, 204 Roslyn Ave., Carle Place NY 11514. 
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73 IS AVAILABLE to the blind and physically 
handicapped on magnetic tape from: SCIENCE 
FOR THE BLIND, 221 Rock Hill Road, Bala 
Cynwyd, PA 19004, 

ROCHESTER, N. Y. is again Hamfest, VHF meet 
and flea market headquarters for largest event in 
northeast. May 16, 1970. Write WNY Hamfest, 
Box 1388, Rochester, NY 14603. 

UCS-300 VACUUM VARIABLES (10-300pfd at 
lOkv) with manual drive unit, $25.00. SK-400 
metal sockets for 4-400A, $5.00. F.M. Powell 
WA4ETD, Box 106, Fayetteville NC 28302. 

GREENE. . .center dipole insulator with. . .or 
without balun. . .see 73, November '69, page 107. 

THE AUSTRALIAN EEB is only for enthusiastic 
Electronics Experimenters. Send for sample copy. 
The Australian EEB, P.O. Box 177, Sandy Bay, 
Tasmania 7005, Australia. 

SELL: NCX5 MK2 spk/AC-PS, xtal calib, mint 
cond, little used, $400 firm. HQ-180, noise 
blanker, all new tubes, $200. Viking I 
AM-DSB-CW, 160-10M, VFO, Dowkey Relay, 2 
unused 4D32 finals, D-104-G stand, $100. 6N2, all 
new tubes w/ps, Dowkey Relay, $100. Filter King 
6M conv w/ps, $15. 2—8122 unused finals, $50. 
Will ship. 513-561-5330. Curt Gamble, 7283 
Thomas Drive, Cincinnati OH 45243. 

INTEGRATED CIRCUITS: new Fairchild Micro¬ 
logic; epoxy TO-5 package. 900 buffer, 914 gates, 
60i each; 923 J-K flip flop, 9(W each. Guaranteed. 
Add 15«J postage. HAL Devices, Box 365W, Ur- 
bana, Illinois 61801. 

COLLINS S LINE 32S1, 75S3, 312B4 complete. 
A-1 Condition, $895.00. First Money order or 
certified check takes all. Raymond C. Miller 
K2QWG, 25A Hillcrest Rd., Warren NJ 07060. 

COMPUTER BOARDS-over 30 silicon transistors, 
tantalums, diodes, some with several trimpots. Two 
sizes 6 x 11 @ $3.00; 6 x 7 @ $2.00 plus 30«f 
postage. Check or M.O., aquarius enterprises, box 
20898, Dallas TX 75220. 

WORLD RADIO used gear has trial-guarantee- 
terms! KWM2—$695.00; G50—$159.95; 

SRI 50 —$299.95; S R 1 60-$ 1 69.95; Swan 
250—$279.95; DuoBander 84-$119.95; 
753—$129.95; TR3-S369.95; NCX3-$169.95; 

NC200—$249.95; SB33-$199.95; SB34-$299.95; 
Galaxy 300—$139.95. Many more and free list. 
Write Box 919, Council Bluffs IA 51501. 

SELL: HT37 SSB TRANSMITTER $165., SX111 
SSB receiver $ 10. Both in mint condition with no 
modifications. Pickup only. W60IH, 10844 Wood¬ 
ward Ave., Sunland CA 91040. 213-353-4062. 

ESTATE SALE: Three complete Collins setups, 
owned by late Dr. Sam Sosnov, includes 75A4, 
KWS-1,30L1, KWM2, etc., with all accessories plus 
new tower and beam. Equipment now stored at 
W6AG and priced right for fast sale. SASE for 
complete list with prices asked. 213-764-4401. 
13048 Cantara Street, N. Hollywood CA 91605. 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-DE-EIMAC-AMPEREX-ETC. 

811 A—4.75, 4-125A—27.50, 4-65A-12.00, 

5R4GY—1.75, 807-1.75, WE350(807)-1.25, 

4-400A—38.50, 813-20.95, 4X150A-19.95, 

4-250A—36.50, 4PR60B-55.00, 4CX250B-21.00, 
8236-13.25, 2E26-2.75, 1625(807-12v fil>—1.50, 
417A-2.25, 404A-2.25, 6146-2.75, 6360- 

3.50, 2X2—.50, OD3-OC3—.80, 5879-1.75, 

5881-3.25, WE-CV677 1000WATT TETRODE- 
5.95, EIMAC-MACHLETT VT-158 1200-3000 
WATT BOTTLE-READ MARCH 1969 ISSUE 73 
HOW GREAT THIS IS-S9.95 12V 20AMP DIODE 
POWER SUPPLY (LESS XFORMER)-4.95, RCA- 
6-12 VDC CONVERTER DEL. 20AMP-12.95 
IDEAL FOR VOLKSWAGEN. SEND FOR OUR 
LIST OF OVER 3000 TYPES OF AMERICAN, 
BRITISH AND EUROPEAN IMPORTED TUBES. 
LARGEST STOCK OF* XMITTING TUBES IN 
THE WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST IN 
THE USA). 

UNITED RADIO COMPANY 
56 A FERRY STREET 
NEWARK, NEW JERSEY 07105 

WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 

303 West Crescent Avenue 
Allandale, New Jersey 07401 


FT 243 CRYSTALS 

3000 to 8500 Khz. 

±2 Khz. $1.25 
± .01 % 2.50 

Surface mail 6c, Air Mail 10c extra 

DENVER CRYSTALS 

Rt. 1, Box 357 Parker, Colorado 80134 


RF MULTIMETER, RFM-1 

Simplifies construction and testing of solid state circuits, 
antennas and transmission systems 

MEASURES 

1 mv to 100 v, D C. i 3% 

1 mv to 1 v RF to 500 Mfu , + 5% 

VSWR 1.35 and 3.0 is to 2 Ghz. 

0 to 60 Decibels 

Many more features Write for detailed brochure - Radiation 
Devices Co Box 8450. Baltimore, Maryland 21234 
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ARC-3 xmtr. 100-156 me, 25 w AM with tubes, 
less xtals & pwr supply, used, good .... $17.50 
Blowers, squirrel-cage. 3K" diam. Silent oper¬ 
ation. 115 V. 60 cy. $5.75 

Screen bypass capacitor for 4X150, Johnson 

124-113. 1450 pf. 600 vdc. New .$2.25 

APR-4X receiver, less plug-in tuners, 115 V. 

60 cy.$45.00 

TS-13 X-band test set for power, freq, sensitivity 
tests. 1 15 V. 60 cy. Exc. cond. 65 lbs . . $35.00 
G. R. 1464-A decade voltage divider. Exc. 

cond.$40.00 

H-P 256-A video amp. Plug-in for 524 counter. 

Vy good.$25.00 

ARC-27 aircraft transceiver with control box, no 

cables. Vy-good .$75.00 

Hammarlund SP-600 receiver, 540 kc -54 me. 

Good cond. No cabinet.$265.00 

Hammarlund MC-100-SX variable capacitor, 100 

pf, double spaced. New.$1.50 

Johnson miniature variable capacitors: 160-110, 

2.7- 19.6 pf, 70*; 160-130, 3-32 pf, 80*; 

160-203, 1.6-3.1 pf butterfly, 80*; 160-211, 

2.7- 10.8 pf butterfly, 80*. 

Latching relay, P & B KB, 3PDT, 115 V. 60 cy. 
start, 6 V. 60 cy. stop. Consists of 2 relays 
linked together, can separate, making a DPDT 
relay w/115 V. coil & a SPDT relay w/6 V. coil. 
$1.25 each.6 for $6 

Please include sufficient shipping charges with 
order. Hundreds of other bargains in our flyer of 
surplus electronics, new & used ham equipment 
& parts. Send 104 for your copy. 

JEFF-TRONICS 

4252 Pearl Rd. Cleveland. Ohio 44109 



CHICAGO STANDARD 
TRANSFORMER 

P-6013 Primary 117 VAC 
60 eye Sec. 350-0-350 at 
120 MA. 6.3 V CT — 
4.7 Amp 5 V CT — 
3 Amp. NEW_ $2.95 


SQUIRREL CAGE 
BLOWERS 

very, very quiet 100 CFM 
3 x 4 x 4 1 15 V 60 eye. 

NEW.$5 95 



IB 


INTEGRATED CIRCUITS 


New straight from factory Fair- 
child I.C.'s UL 914 with 30 proj¬ 
ects Diagrams, 80f ea., 10/$7.50 
100/$65.00 

UL 923 J.K. flip flop with spec, 
sheet $1.50 ea. 10/513.50 

100 /$ 110.00 


Two Locations 

R & R ELECTRONICS 
311 EAST SOUTH ST. 
INDIANAPOLIS, IND. 
46225 

R & R ELECTRONICS 
1953 S. Yellowsprlngt 
SPRINGFIELD, OHIO 
45506 

Please refer all mail order to Ohio store. 
Add Sufficient Postage 



DYNAMOTORS, PE-101C, 600/300 volts at 200 
ma, 12 volts input. $3.95 plus 13 lbs postage. Free 
data sheet. Bedford Electric, Box 16, Bedford MA 
01730. 

ARC-27 UHF transceiver, RBL-3 VLF receiver, 
BC603 w/ESSA Satellite Conv. Dynamotors, mis¬ 
cellaneous. SASE for list. J.D. Wood, 201 Monte¬ 
bello, Charlottesville VA 22903. 

FOR SALE: Drake TR-6, all accessories, 3 months 
old. $750.00. Cash or consider Swan 250-C. J. 
Gysan W1VYB, 53 Lothrop St., Beverly MA 
01915. 

SELL: SR160 transceiver, matching AC, DC power 
supplies, cables, complete, $275.00. HQ170 AC 
like new, $250.00. WA9NII, Owen Station, R 1, 
Crawfordsville IN 47933. 

HEATH IM-17 Solid State Voltmeter-$14; Knight 
P-2 SWR Bridge, $10; James Research Oscillator/ 
Monitor Mk. 2, $10. Daniel Seidl, 17 Pine Avenue, 
Kane PA 16735. 

SELL: DRAKE 2-C R eceiver, 2-CS Speaker mint 
condition, no scratches, with original carton— 
$210. Dow-key T-R switch—$10. Johnson Adven¬ 
turer novice transmitter—excellent condition—$25. 
Heath GR-64—$20. Heath GD-125 Q-multiplier— 
$10. Lafayette 99-1015 signal generator—$15. 
WB8DBN, 16260 Greenfield, Detroit Ml 48235. 

MERRY XMAS and a HAPPY NEW YEAR from 
W0CVU. Join the Old Timers Club if licensed for 
forty years. Send QSL card for application. Chas. 
W. Boegel, Jr. W0CVU, 1500 Center Point Road, 
NE, Cedar Rapids, IA 52402. 


INTEGRATED CIRCUITS 20 page article. Anyone 
can design successful projects. Send $1.00. Solid 
State Tekneex, Rt. 1, Doniphan MO 63935. 

SALE: MINT R4A T4XB with extras. Power 
supply with speaker and case. Cables and manuals. 
S695.00. W6GC, 737 12th Street, Manhattan 
Beach CA 90266. 

COLLINS 51J3—immaculate—less than 1KHZ 
tracking error each band w/Collins Speaker, $395. 
CENTRAL ELECTRONICS 100V, $300. ELDICO 
R-104 (comparable to 75S1 w/2.1 and 0.5 KHZ 
COLLINS Mechanical Filters) $195. SP-600, $200, 
BC-221 w/power supply, $50. HORNET TB-750 
w/new traps, $45. W8QJI/0, 16 Crestview Drive, 
Council Bluffs IA 51501. 

SELL, HT37, mint, $200, 813’s linear with power 
supply, S95, 65" EZWay tower, house mount, H.B. 
rotator, $90. W9IMS, 1204 Inverlieth Rd., Lake 
Forest IL 60045. 

SWAP MATCHED PAIR RCA CMU-15A, UHF. 
Factory overhauled. New crystals, retubed, 
manual, all accessories, for two meter base. Gordon 
W2MPT, 25 Norma, Lincroft NJ 07738. 

FOR SALE: 75S3 receiver, mint condition. 
$295.00. Fred Fetherolf, Laurelville OH 43135 
phone 614-332-3421. 
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GENERAL ELECTRIC Station Type EU- 
D037NK6 FM transmitter receiver 80 watt 
150.8-174 MC. Mint condition, $475.00. J. Hoey, 
25 Metcalf Drive, Cumberland Rl 02864. 

DAYTON HAMVENTION April 25, 1970. Spon¬ 
sored by Dayton Amateur Radio Association for 
the 19th year. Technical sessions, exhibits and 
hidden transmitter hunt. An interesting program 
for XYL. For information, watch ads or write 
Dayton Hamvention, Dept S, Box 44, Dayton OH 
45401. 

SPECIAL OF THE MONTH RG 11V Coaxial 
Cable, 1st quality, Brand New—12<^ a foot or any 
length to 2500 feet. Antennas, Inc., Dept. B, 512 
McDonald Road, Leavenworth KS 66048. 

EICO 753 Transceiver. SSB-AM-CW on 80-40-20 
mtrs, plus power supply/spks. Model no. 751, in 
original factory cartons, $170. Steven J. Bartha, 9 
Dixon Ct., Sea Cliff, L.l. NY 11579. 

WANTED: TEST EQUIPMENT HP608 generator, 
RX meter, 704 Jerrold FSM, 601, 900 Jerrold 
Sweep Generator, HP130 oscilloscope or equi¬ 
valent. VE3BVX, 11 Sussex North, Lindsay, 
Ontario Canada. 

SELL DRAKE AC-4 power supply, $89. Never 
used. Need education money. Jack Hermann 
W8TSF/9, 2409 East Nevada, Urbana IL 61801. 
Phone 217-367-3919. 

SELL - SWAP: SB300 for SB110-A; HX-20,$95; 
power inverter 12 vdc—110 vac, 120 watt, $15; 
Gary Tater, 40 West St., Leominster MA. 

600L CENTRAL ELECTRONICS linear amp- 
excellent condition. Price, $175.00. 


DX ACROSTIC 

Dave Mann K2AGZ 

Unscramble the mixed-up words to form 
DX countries. When finished, the first letters 
form a key word, known to all hams. Clue: 
two devices in one. 

1. RYUKET 


2. MARONIA 


3. RACACTINTA 


4. SANSAVA 


5. NIMSURA 


6 . PLINPROCET 


7. CARUDEO 

8 . RIALES 


9. CINCIVATATY 


10. SAN DA LEISTER^ 

11. GRUZORIDE 

(Solution on page 57) 
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J. H. Nelson 
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Antennas - Feeders 
See Beams 
For Twoer—Jan 78 
Slingshot—Feb 92 
Vi Wave feed—Mar 58 
Whip Repairs—Mar 58 
VSWR Outmoded—Apr 55 
Loading—Apr 58 
Turnstile—May 8 
Vacation Special—May 10 
Short Vee—May 28 
40 M Dipole—May 30 
Antenna scope—May 36 
Two Band Vert.—May 40 
Meas. Ant. Gain—May 42 
T-R Switch—May 45 
Novice Ant.—May 50 
Long Wire Ants.—May 62 
Basement Beams—May 66 
160 M Vertical—May 70 
Gamma—May 73 
15 M Ant.—May 74 
Kite Ant.—May 77 
Better Angle—May 78 
KW Dummy Ant.—May 92 
Coax Switch—May 93 
L50-30MHZ Curtn.—May 122 
Vacation Ant.—May 130 
Troubleshoot Indrs—Jul 44 
CR Beam—Oct 73 
SWR Mox Nix—Nov 28 
RF Bridge—Nov 32 
Umbrella Ant—Nov 46 
Interaction—Nov 96 
Hanging Ants—Nov 125 
Coat Hngr Ant 2M—Jun 10 
2M Whip—Jun 58 
40-20-2 Ant—Jun 70 
Coat Hangers, etc—Jun 80 
Twist 2M—Jun 83 
Mini-Vee—Jun 106 
Passive Reflectors—Jul 91 
Whin Add-on—Jul 104 
5/8 Wave vertical—Aug 14 
160M Ants—Aug 49 
Skeleton Cone—Aug 133 
15M Curtain—Sep 4 
Cable Pickup—Sep 36 
40M Super Ant—Oct 8 


ARRL 
See QST 
Audio 

Suppressor Comp—Jan 6 
Selective Filter—Feb 12 
Comp. Preamp—Mar 10 
Zero Cycle Filter—Apr 60 
Ancient Modulator—Jul 14 
Notch Filter—Jul 72 
Cable Pickup—Sep 36 
Base Clipping—Sep 68 
Taylor Mod.—Sep 84 
Sine Generator—Sep 88 
(correction—Oct 131) 
Mod Percentage—Sep 106 
FET Compressor—Sep 138 
Mike Mixer—Sep 140 
Beams 

Tuning Beam—Jan 16 
New Support—Mar 56 
Tuning Quads—May 32 
Matching Shortcut—May 38 
Quad Feeding—May 52 
Mini-Vee—Jun 106 
Circular Quads—Aug 101 
CR Beam—Oct 73 


Blind 

Bridge—Jan 82 
Cabinets 

Eq. Cabinets—Oct 64 
Careers 
FAA—Feb 82 
Broadcast Eng.—Aug 117 


FAA—Oct 124 
CB 

CB Sets on 6M—Oct 52 
Clock 

Economy Clock—May 118 
Kitchen Clock—Nov 121 
Clubs 

Oper. Pub. Service—Jan 96 
Ideas—Mar 79 
Ham Jamboree—Oct 108 
Code 

Learning Code—Apr 85 
Code OSC—Oct 75 
Commercial Equipment 
Drake R4A & T4X—Jan 76 
Heath HW-18-3—Mar 50 
Redline Minilab—Mar 82 
Drake VHF Con.-Apr 56 
Galaxy GT-550—May 48 
James Monitor—May 68 
James Key—May 68 
Heath IT-28—Jun 64 
Caringella ACP-1—Jun 71 
M & M EK1 Keyer—Jul 126 
Paxitronix IC-3—Aug 71 
Knight V-107 VFO—Oct 123 
Galaxy RV550—Dec 48 
Commercial Equip. Mod. 
HW-12 on 160M—Jan 12 
SB-610 Mon. Scope—Jan 26 
Twoer—Jan 78 
SB-610 Mods.—Apr 42 
2M Conv. for 
Swan 250—Apr 50 
SB100 to 6M—Aug 74 
NCX-3—Sep 6 
NC-300—Sep 52 
HX-10 Neutrlztn—Sep 80 
SB-200 Mod—Sep 148 
HW32A VFO—Nov 22 

&°-»ovS2 

SB-34—Nov 122 
Swan 250 St TV2—Dec 26 
Compressor 

Suppressor Comp—Jan 6 
Comp. Preamp—Mar 10 
SSB Escalator—May 127 
Console 

Operating Console—Jan 52 
Cabinets—Oct 64 


Conventions 
See Hamfests 
Converters 
See VHF 
See Receivers 
Corrections St Mods. 

Vackar Oct 68—Jan 102 
Robbins Sep 68—Jan 102 
6M xcvr Sep 68—Jan 102 
Micro Ult. Jun 66—Jan 102 
2M Rec. Oct 68-Apr 63 
1C Counter Nov 68—Apr 63 
Ham 1C Dec 68—Apr 63 
2M xmtr Jan 69—Apr 63 
6 Net Jan 69—Apr 63 
QRP Jan 69—Apr 63 
SSB Clip. Dec 66—May 127 
Tesla Feb 69—May 137 
Antennascope May 69—Jul 87 
Audio Gen Sep 69—Oct 131 
Covers 

Dec-Feb Ampheham—Feb 76 
Editorial—Jun 120 
Cross-Words 
Oct 114 
CW 

See Keying, Filters 
CW Here OM—Feb 90 
CW for VHF xmtrs—Jun 12 


CW VOX—Aug 45 
Magikey—Aug 68 
CW VOX—Sep 125 


Q-mult.—Oct 68 
Unikey—Nov 66 
*DX & Contests 

Yasme DXpedtns.—Jan 32 
Around the World—Jan 71 
European VHF—Jan 100 
Cold Down There—Feb 74 
No Borders—Mar 32 
W1FZJ/W1HOY/KP4—May 90 
KV4AA—May 91 
Without 6 elements—May 26 
Super SS—May 51 
DX from DL—May 96 
Phonetics—May 98 
DX Desk—Jun 54 
Rio de Oro—Jul 38 
Greatest of All—Jul 80 
Navassa Open—Aug 111 
Iran Amateurs—Aug 138 
JA Prefixes—Sep 150 
DX Corner—Oct 12 
VP2KC—Oct 70 
Extra Class License 
See License Study 
FAX - Facsimile 
See SSTV 
Facsimile—Jun 84 
Converter—Jun 130 
FCC 

Number of Licenses—Feb 4 
New Amateurs—Mar 4 
RM-1311—Jul 99 
RM-1429—Jul 138 
RM-886-950-981—Sep 153 
RM-1455-1456—Oct 127 
Fiction 
Charlie’s 

Broken Dream—Mar 66 
Field Day 
See Operating 
Filters 

Selective Aud.Filt.—Feb 12 
Zero Cycle Filter—Apr 60 
Notch Filter—Jul 72 
Xtal Phasing—Oct 58 
TVI Filter Test—Nov 65 
Tuned Filt. Chokes—Dec 18 
Easy Selectivity—Dec 28 
FM 

AN/VRC-19—Jul 76 
Listen to Repeater—Aug 4 
Multi-Channel—Aug 12 
Basics—Aug 72 
Deviation Meter—Aug 96 
Rec. Noise Fte—Aug 112 
What About FM?—Sep 96 
AM Xmtrs on FM—Oct 50 
FM Practices—Oct 66 
Repeater Freqs.—Oct 139 
Mobile Inst.—Nov 80 
Rec. Align—Nov 80 
Frequency Marker 
See Test 
Hamfests 
Editorial—Feb 78 
History 
Tesla—Feb 38 
Lamb Dyer—Mar 64 
Ecstacy—Apr 14 
Who’s Who—May 4 
First QSL—May 87 
Facts & Fads—Jul 68 
Genesis of Recep.—Aug 22 
WWV—Sep 39 
Tesla—May 137 
Electrostatics—Nov 56 
Apollo Tv St Radio—Nov 58 
Morse—Dec 10 
Hoisington 

432’er Solid State—Jun 24 
Light Runs Down—Sep 24 
432 Xmtr—Nov 50 
1-10 GC Freq. Mtr.-Dec72 
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Humor 

Zero Cycle Filter—Apr 60 
In the Beginning—May 20 
Mondo Hamme—Jun 14 
Field Day Fever—Jun 40 
Appliance Op—Jul 2 
CW Can Get 
Your Goat—Jul 36 
Uncle Will—Sep 19 
Vidiots I Have 
Known—Oct 34 
Cat’s Paw—Oct 116 
Call Letters—Nov 94 
I. F. 

Alignment—Jan 61 
Alignment—Mar 65 
Incentive Licensing 
See License Study Course 
Number of Licenses—Feb 4 
New Amateurs—Mar 4 
Integrated Circuits 
Introduction—Aug 26 
Keying 

Sequential—Jan 74 
Charmin Keyer—Mar 22 
James Monitor—May 68 
James Key—May 68 
CW VOX—Aug 45 
Magikey—Aug 68 
Umkey—Nov 66 
Leaky Lines 
Jun 68 
Aug 66 
Sep 144 
Oct 28 
Nov 4 
Legal 

TVI Suit—Feb 36 
More TVI Suit—Apr 4 
Suit Report—May 138 
Linears 

Linear Improve.—Jan 22 
Tri-band—Feb 10 
Mini-Bomb—May 94 
6M Linear—Jul 20 
3-400Z—Sep 124 
Math 

Easier Calculations—Dec 50 
Mobile 
See FM 

Go Mobile—Feb 58 
Generator—May 24 
Theft Protector—Jul 12 
Clothes Line Ant—Jul 25 
Heater Switching—Oct 39 
Power Supplies—Dec 70 
Modulation 
See Transmitting 
Modules 

Pill Box Module—Jan 51 
Monitoring 

Heath SB610 Scope—Jan 26 
Panadapter—Jan 44 
Morse Code 
See Code 
Nets 

Interest Nets—Jan 104 
Networks 

LC Power Reducer—Jan 38 
Attenuatot Network—Dec 14 
Noise Limiting 
Series Gate—Sep 50 
Operating 

Operating Console—Jan 52 
Phonetics—May 98 
Field Day Fever—Jun 40 
Memorable Field 
Day—Jun 44 
Ad Libbing—Jun 133 
Oscillators 

Freq shift calc.—Jan 58 
Xstr osc.—Mar 44 
Panadapter 
See Monitoring 
Patching 

To or Not To—May 56 
Phone Beeper—May 88 
Telephone—Oct 24 
Phone-Patcb 
See Patching 
Poetry 
Rhyme with 
Reason—Jul 78 
Power Supply 
HV Supply Impr.—Jan 22 
Voltage Control—Jan 24 


Adjustable Supply—Mar 40 
Transformer Rpr.—Mar 42 
Var. D.C. Load—Apr 18 
OA2 Problem—Apr 26 
Triac—Aug 59 
Tubes to Diodes—Aug 111 
Diode Stacks—Sep 74 
Capacitor Covers—Sep 83 
Protector—Oct 40 
P.S. for Xcvrs.—Oct 83 
Sextupler Supply—Nov 62 
For Transistors—Nov 72 
Elect. Variac—Nov 88 
More VR Current—Nov 125 
Tuned Filt. Chokes—Decl 8 
Current Limiter—Dec 31 
Mobile P.S.—Dec 70 
Preamplifier 
See Audio 
Propagation 
Better Angle—May 78 
6M DXing—Jun 48 
Forecasting—Jul 62 
Solar Flares—Jul 80 
Primer—Sep 98 
Public Relations 
Classroom—Dec 40 
Public Service 
Operation Pub Ser—Jan 96 
No Borders—Mar 32 
Amateur & C.G.—Aug 122 
Our Purposes—Aug 134 
Pulsars 

What’s Out There—Feb 24 
QRP 

40M 1 tube—Jan 62 
Quick & Easy—Jan 72 
(also see Apr 63) 

6M Rig—Apr 48 
New World—May 46 
6M Rig—Sep 12 
Xstr Rigs—Sep 64 
2Ww Xmtr—Sep 78 
QSL 

New Way to QSL—Jul 24 
Outgoing Bureau—Aug 109 
QSO’s 

Interest Nets—Jan 104 
Avoid Routine—Apr 28 
Religion & Sex—Nov 40 
QST 

Letter W7ZC—Mar 71 
Suggestions—Mar 77 
W7ZC Letter—May 132 
W2AFJ Letter—May 133 
W4PZS Letter—May 134 
Board Meeting—Aug 2 
Pro ARRL—Aug 107 
Replace ARRL?—Aug 140 
Elections—Sep 136 
QST Board—Oct 76 
Radio Control 
R C Revisited—Jul 49 
Receivers 
6M Net—Jan 48 
(correction Apr 63) 
Weather—Mar 18 
Simple Preamp—Apr 10 
2M Converter—Apr 52 
6M FRT Convr—Jun 34 
Compleat AVC—Jun 36 
Police Converter—Jun 104 
Tubes to FET—Jun 114 
S-Mtr. de Pegging—Jul 43 
Simple BFO—Jul 71 
Solar Flare Rec.—Jul 80 
2M Converter—Aug 4 
FET Regen—Aug 6 
FM Noise Fig—Aug 112 
6M Converter—Sep 13 
Series Gate Lim—Sep 50 
Autobandwidth—Oct 31 
Slower Tuning—Oct 42 
Calibrator Harm.—Oct 46 
Xtal Filt. Phasing—Oct 58 
Q-Multiplier—Oct 68 
IF Notch Filter—Nov 14 
Calibrate Dial—Nov l8 
6M Converter—Nov 25 
Rec as Test Eq.—Nov 60 
Rec Tweeker—Nov 80 
^^libratoi—Nov 84 

Why Ham RTTY—Jan 42 
Autostart—Jan 56 
FSK Exciter—May 84 
Scope—Jun 78 


T. V.—Jul 65 
Tone Generator—Aug 32 
AFSK Gen.—Sep 53 
Scanning the Flyers 
Radio Shack—Aug 137 
Six Flyers—Oct 129 
Slow Scan TV 
See TV 

Converter—Jun 130 
VS Facsimile—Sep 150 
Color—Nov 20 
SSTV—Dec 34 
Soldering 
Tip Tip—Mar 73 
Tip Last Longer—Jul 127 
Soldering Outfit—Sep 20 
De-Solder—Sep 79 
P.C. Soldering Aid—Oct 11 
Spectrum Analyzing 
See Monitoring 
Speech 

Suppressor Comp.—Jan 6 
Surplus 

TCS Mods.—Mar 6 
Kluge Tube—Mar 68 
Catalog—Mar 97 
Conversion List—Mar 96 
Band Scanner—Jun 127 
AN/VRC-19—Jul 76 
Ft Surp. Xtals—Aug 76 
s Fteq. Surp. Xtals—Aug 76 

SWR Bridge—Apr 22 
VSWR Outmoded—Apr 55 
Indicator—May 60 
Connectors—May 66 
VSWR Letter—Jul 133 
SWR Mox-Nix—Nov 28 
Technical Aid Group 
Jan 80 
Mar 94 
Jun 110 
Telephone 
Inside Bell—Oct 24 
Test 

Rack Test Leads—Jan 54 
IF Alignment—Jan 61 
Sightless Ops Brdg—Jan 82 
Mini-Lab—Mar 82 
Scope Preamp—Apr 6 
Var. DC Load—Apr 18 
SWR Bridge—Apr 22 
100 khz gen.—Apr 24 
SB610 Mods—Apr 42 
Burst Gen.—Apr 50 
S-unit Atten.—May 14 
Antennascope—May 36 
(correction Jul 87) 

SWR Indicator—May 60 
IC Count. Readout—May 66 
Tube Substitution—Jul 88 
Transistor Checker—Aug 41 
Ft Surp Xstrs—Aug 46 
430-470 Sweep—Aug 62 
Xstr Parameters—Aug 128 
Meter Resistance—Sep 72 
Audio Generator—Sep 88 
Xstr Testers—Sep 133 
Incr. Dipper Rnge—Sep 158 
FET Chirper—Oct 20 
Scope Calibrator—Oct 32 
Calibrator Harm.—Oct 46 
RF Bridge—Nov 32 
Rec as Test Eq.—Nov 60 
Calibrator—Nov 84 
Diode Checker—Dec 6 
Xtal Calib—Dec 58 
Freq. Meter—Dec 72 
Theory 

See License Study 
See Transistors 
Reactance—Mar 14 
VSWR Outmoded—Apr 55 
Loading—Apr 58 
Tuning a Circuit—May 124 
Intro, to I.C.—Aug 26 
Triac—Aug 59 
Tunnel Diodes—Sep 8 
Light Runs Down—Sep 24 
Transistors—Sep 42 
Capacitor Usage—Sep 90 
Propagation Primer—Sep 98 
_Class A-B-C Design—Dec 64 
Towers 

New Support—Mar 56 
Transceiver 

Heath 160M HW18—Mar 50 
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Cool It—Mar 54 

Transistors 
Unijunction—Feb 14 
Oscillators—Mar 44 
RF Pre Amp—Apr 10 
Silicon Survey—Apr 30 
Class A Design—May 72 
Microwave Power—Jun 4 
Checker—Aug 41 
Ft. Meas.—Aug 46 
Triac—Aug 59 
2 Xstr Xmtr—Aug 98 
Parameter Tracer—Aug 128 
Magic T—Sep 14 
Theory—Sep 42 
Blowing Transis.—Sep 64 
Testing Technqs.—Sep 76 
2*/aw Xmtr.—Sep 78 
Testers—Sep 133 
Bias Design—Nov 74 

Transmitting 

2M Xstr+1—Jan 28 
(correction Apr 63) 
Power Reducer—Jan 38 
40M 1 tube—Jan 62 
Quick QRP-Jan 72 
Sequential Keying—Jan 74 
Tfi-band Linear—Feb 10 
VFO Hum—Feb 91 
TCS Mods—Mar 6 
Balanced Mod.—Mar 36 
Cool It—Mar 54 
6M QRP—Apr 48 
4 x 150 Sockets—May 120 
6M SSB Exciter—Juri 18 
6 + 2 VFO—Jun 124 
Ancient Mod.—Jul 14 
160M VFO—Jul 100 
2M Exciter—Jul 128 
3.5-30 mhz VFO—Jul 128 
2M Xmtr—Aug 98 
Magic T—Sep 14 
2% w Xmtr—Sep 78 
Taylor Mod—Sep 84 
Mod. Percentage—Sep 106 
3-400Z Linear—Sep 124 
Plate Choke—Sep 147 
AM Xmtrs. on FM—Oct 50 
Spotting Switch—Nov 145 
Crystal Oven—Oct 54 
G.G. Fil. Chokes-Oct 62 
Attenuator—Dec 14 
SSB Carrier—Dec 22 
Incremental Tun.—Dec 62 

Tubes 

Tube Substitution—Jul 88 
Tubes to Diodes—Aug 111 


Cooling—Sep 87 
TV 

See Slow-Scan TV 
Vidicon SSTV—Feb 6 
Video Modulator—Jun 74 
SSTV Sig Gen—Jul 16 
Vidicon Camera—Sep 129 
TVI 

Suit Filed—Feb 36 
Ban The Ham—Apr 4 
RF Tape—May 121 
Report on Suit—May 138 
UFO 

Sudden Interest—Jan 70 
What’s Out There—Feb 24 
Letter—Mar 70 
Velcro 

New Material—Feb 32 
VHF and UHF 
See 2 meters & 6 meters 
European VHF—Jan 100 
Twoer PTT—Apr 16 
Burst Gen—Apr 50 
Drake Converters—Apr 56 
Vacation Ant.—May 10 
Microwave Power—Jun 4 
CW for Xmtrs—Jun 12 
432’er-Solid State—Jun 24 
Designing Tuners—Jun 60 
6M Converter—Jun 66 
Promoting VHF—Jun 73 
FET Pre Amps—Jun 76 
Cavitiest Lines—Jun 102 
Band Scanner—Jun 127 
6M Linear—Jul 20 
432 Amp—Jul 27 
432’er—Jul 32 
6M IC Converter—Jul 46 
Passive Reflectors—Jul 91 
2M Exciter—Jul 108 
2M Converter—Aug 4 
2M Xmtr-2E26—Aug 42 
SB100-6M—Aug 74 
Circular Quads—Aug 101 
FET Chirper—Oct 20 
CB Sets on 6M—Oct 52 
CR Beam—Oct 73 
6M SSB—Nov 6 
432 Xmtr—Nov 50 
Weather 

Weather receiver—Mar 18 
Workshop 

Rack Test Leads—Jan 54 
Soldering Tip—Mar 73 
Wrinkle Finish—May 142 
PC Board Imp.—Jul 75 
Solder Gun Tip—Jul 127 


Soldering Outfit—Sep 20 
WTW 

Report—Mar 74 
—Jun 54 
—Oct 12 

WWV 

Description—Sep 39 
432’er Solid State—Jun 24 
FET Pre Amp—Jun 76 
Coat Hangers—Jun 80 
KW Amp—Jul 27 
432’er—Jul 32 
Xmtr—Nov 50 
Freq. Meter—Dec 72 
2 Meters 

Xstr Xmtr + 1—Jan 28 
(correction Apr 63) 
Twoer—Jan 78 
Twoer-PTT—Apr 16 
Converter—Apr 52 
Turnstile Ant.—May 8 
Vacation Ant.—May 10 
Coat Hanger Ant.—Jun 10 
Whip Ant.—Jun 58 
Monitor—Jun 68 
Pre Amp FET—Jun 76 
Twist—Jun 83 
AN-VRC-192M-FM—Jul 76 
Xstr Exciter—Jul 108 
Converter—Aug 4 
2E26 Xmtr.—Aug 42 
CR Beam—Oct 73 
6M 

Six Net Rcvr.—Jan 48 
(correction Apr 63) 
Portable Rig—Apr 48 
SSB Exciter—Jun 18 
FET Converter—Jun 34 
DXing—Jun 48 
6M Converter—Jun 66 
KW Linear—Jul 20 
IC Converter—Jul 46 
SBlOO-to 6M—Aug 74 
Solar Powered Rig—Sep 12 
Converter—Sep 13 
2Mi w Xmtr—Sep 78 
CB Sets on 6M—Oct 52 
SSB with NCX3—Nov 6 
3 Xstr PC Conv.—Nov 25 
40M 

1 Tube Xmtr.—Jan 62 
Dipole—May 30 
160M 

HW-12 on 160M—Jan 12 
Heath HW18-3—Mar 50 
Vertical—May 70 
VFO for HW18-3—Jul 100 
Antennas—Aug 49 
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